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FOREWORD 

The program of reconnaissance water-resources studies was authorized by 
the 1960 Legislature to be carried on by the U.S. Geological Survey in cooper
ation with the Department of Conservation and Natural Resources, Division of 
Water Resources. 

This report is the 59th report prepared by the staff of the Nevada District 
Office of the U.S. Geological Survey. These 59 reports describe the hydrology 
of 208 hydrographic areas. 

The reconnaissance surveys make available pertinent information of great 
and immediate value to many State and Federal agencies, the State cooperating 
agency, and the public. As development takes place in any area, demands for 
more detailed information will arise, and studies to supply such information 
will be undertaken. In the meantime, these timely reconnaissance-type studies 
meet the immediate needs for information of the water resources. 

Roland D. Westergard 
State Engineer 

1976 * Division of Water Resources 
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CONVERSION FACTORS 

For those readers who may prefer to use metric units rather than English units, 
the conversion factors for terms in this report are listed below: 

Multiplication 
English unit Metric unit factor to convert English unit 

from English to 
metric quantity 

Inches (in) Millimetres (mm) 25.4 
Feet (ft) Metres (m) 0.305 
Miles (mi) Kilometres (km) 1.61 
Acres Square metres (m2) 4,050 
Square miles (mi2) Square kilometres (Ion2) 2.59 
Gallons (gal) Litres (1) 3.78 
Acre-feet (acre-ft) Cubic metres (ms) 1,230 
Cubic feet per second (ft'/s) Litres per second (1/s) 28.3 

Do. Cubic metres per second (m'/s) 0.0283 
Gallons per minute (gal/min) Litres per second (1/s) 0.0631 
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WATER RESOURCES APPRAISAL OF THE 

CARSON RIVER BASIN, WESTERN NEVADA 

By P. A. Glancy and T. L. Katzer 

SUMMARY 

The study area lies at the western edge of the Great Basin, and encompasses 
six major hydrographic areas and one hydrographic subarea, but.excludes most 
of the Carson River drainage in California. Five of the hydrographic areas are 
part of the Carson River drainage basin; the sixth, White Plains, is the terminus 
of the Humboldt River basin and connects that drainage to Carson Desert. Packard 
Valley is tributary to Carson Desert, but not directly to Carson River. Altitudes 
in the Carson River basin range from 11,005 feet in the Sierra Nevada to about 
3,800 feet in Carson Sink. Precipitation averages less than 6 inches per year 
at low Carson Desert altitudes, and more than 30 inches at high Sierra Nevada 
altitudes. The study area is hydrologically dominated by Carson River, Lahontan 
Reservoir, and the Truckee Canal, which carries Truckee River water into the 
basin for irrigation use on the Newlands Irrigation Project. 

Table 1 summarizes selected quantitative hydrologic estimates of the study 
area, tost of the data of table 1 are described and, more importantly, qualified 
in the body of the text. 

Lithologic units delineated for their hydrologic characteristics include 
consolidated rocks, and valley-fill deposits made up of younger and older alluvium. 
The valley-fill deposits constitute the principal aquifer system, and the 
consolidated rocks form most of the hydrographic area boundaries. 

Estimates of average annual water inflow to the study area during the 1919-69 
reference period are as follows: (1) precipitation (about 1% million acre-feet 
annually), (2) Carson River inflow (about 315,000 acre-feet annually), (3) 
Humboldt River tailwaste (about 6,000 acre-feet annually), (4) water imported 
from adjacent hydrographic areas (about 180,000 acre-feet annually), (5) natural 
subsurface inflow from adjacent hydrographic areas (about 8,200 acre-feet annually). 
Estimates of average annual water outflow from the study area during the reference 
period are as follows: (1) an undetermined quantity of precipitation that 
evaporates before it becomes salvable streamflow or ground-water recharge, (2) 
evapotranspiration losses from shallow ground-water discharge and consumptive 
crop use (about 300,000 acre-feet annually, or possibly more), (3) evaporation 
from surface-water bodies (about 250,000 acre-feet annually), and (4) subsurface 
outflow to adjacent areas (probably less than 1,000 acre-feet annually). 

In contrast to the above long-term outflow estimates, the 1971 combined 
domestic, municipal, industrial, and livestock use was estimated at about 8,000 
acre-feet, some of which was further available for additional uses. 
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Tat>le 1 .--Hydrologic summary 

(Reconnaissance estimates are in acre-feet per year, 
except as indicated, and are rounded) 

Hydrographic area 
(in downstream 
order, with 

mainstem areas 
Surface-water 

Area runoff at the 
(mi2) mountain front 

Potential 
ground-water 
recharge from 
precipitation 

Inflow (I) and 
outflow (X) 
between areas 
via streams 
for reference 
period 1919-69 

Subsurface 
inflow CI)" 
and outflow 

Imported (X) through 
water 1/ alluvium 

Ground water 
stored in 

upper 100 feet 
of saturated 
valley fill 
(acre-feet) 

CARSON VALLEY (Nev. 
part only) 

422 15,000 25,000 
315,000 I 
272,000 X 

3,700 
7,800 I 

15 X 
710,000 

Eagle Valley 2/ 71 13,000 8,700 
none I 
7,000 X 

a 430 
none I 
2,200 X 

200,000 

DAYTON VALLEY 364 1,400 7,900 
276,000 I 

b 268,000 X 
a 220 

1,600 I 
70 X 

440,000 

CHURCHILL VALLEY 491 900 1,300 
c 439,000 I 
380,000 X 

170,000 
220 I 

unknown X 
740,000 

CARSON DESERT 2,016 2,300 1,300 
d 391,000 I 

none X 
10,000 

1,200+1 
<1,000 X 

8,000,000 

Packard Valley 177 600 710 
none I 
<100 X 

none 
none I 
400 X 

500,000 

White Plains 158 100 <100 
6,000 I 
1,000 X 

none 
60 I 
20 X 

420,000 

I 
I 

1. 1971 imports. There are no water exports from the study area. 
2. Data from Worts and Malmberg (1966), except as noted. 
a. Includes municipal, imports as of 1971. 
b. Includes 16,000 acre-feet per year through Buckland Ditch. 
c. Includes 170,000 acre-feet per year through Truckee Canal. , . nnn frn_ 
d. Includes 10,000 acre-feet diversion from Truckee Canal in Hazen-Swmgle Bench area and 1,000 acre-feet from 

White Plains. 



Available data suggest that aside from riverflow, the Carson Valley ground
water reservoir is the best presently available source of large-quantity, high-
quality water. In contrast, Carson Desert has a vast quantity of ground water 
in storage, but it is believed to be largely of unacceptable quality for most 
uses. Intervening hydrographic areas generally have significantly large quantities 
of stored ground water of intermediate quality. All hydrographic areas having 
generally good-to-high quality ground water also have localized areas of poor-
quality water. All the presently imported sewage waste water, of varying quality, 
is being delivered to Carson Valley, the upstream hydrographic area of the river 
basin; also, much of the study area's rapidly increasing locally-generated sewage 
effluent is being injected into upper-basin hydrographic areas. Carson River 
water tends to deteriorate in quality downstream because of both natural and 
man-related effects. Reconnaissance data suggest abnormally high mercury 
concentrations in river-bottom sediments of Dayton and Churchill Valleys, which 
probably resulted from milling operations in "die late 1800's. 

The available ground-water supply of Carson Desert is unique in the study 
area and somewhat poorly understood. Fallon municipal and Naval Air Station 
supplies are obtained from a relatively deep basalt aquifer system, but the 
quantity of stored water and the replenishment mechanism of the system are not 
known. Most rural domestic supplies are obtained from a shallow aquifer system 
that may have originated mainly by infiltration of Newlands Reclamation Project 
irrigation water, in part imported from the Truckee River; however, that aquifer 
system is being increasingly threatened by sewage effluent from individual 
residences. 

The rapid urban growth presently occurring in the Carson River basin not 
only stresses the natural hydrologic system, but, in turn, the natural system 
has great potential to stress the urbanizing environment. Principal geohydrologic 
hazards in the study area are seismic, flood, and mass earth-movement threats. 
The potentials for seismic and flood hazards are great throughout most of the 
area. Flood hazards consist of major river floods, generally restricted to the 
Carson River flood plain, and flash floods, which individually affect small areas 
but collectively are likely to occur over a large part of the area. Mass earth-
movement hazards probably are common in some localized parts of the area. 
Unfortunately, all types of the above listed hazards might be expected to occur 
in varying conibinations with each other, thereby further magnifying danger to 
lives and property through their cumulative and coincidental effects. 

The Carson River basin is presently undergoing dramatic changes that depend 
on, and can be expected to influence, the hydrologic regime. Because of the 
dominance of the Carson River, stresses imposed on upper-basin hydrographic 
areas are very likely to be transmitted to lower-basin areas. Increased 
hydrologic knowledge is therefore a primary requisite to develop a needed under
standing of the natural hydrologic system. A satisfactory understanding should 
be conducive to the efficient selection of planning alternatives that would aid 
in developing a compatible and beneficial symbiotic relationship between man 
and nature in the future. 
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INTRODUCTION 

Purpose and Scope of the Study 

Water-resource development in Nevada has increased substantially in recent 
years. Current increases relate strongly to urban and suburban population 
growth. The growing interest in ground-water development has created a sub
stantial demand for information on ground-water resources throughout the State. 
Recognizing this need more than a decade ago, the State Legislature enacted 
special legislation (Chapter 181, Statutes of 1960) authorizing a series of 
reconnaissance studies of the ground-water resources of Nevada. As provided 
in the legislation, these studies are being made by the U.S. Geological Survey 
in cooperation with the Nevada Department of Conservation and Natural Resources, 
Division of Water Resources. This is the 59th report prepared as part of the 
reconnaissance series (fig. 1 and p. iii). 

In the early studies, little information was presented on surface-water 
resources. Later, the reconnaissance series was broadened to include prelim
inary quantitative evaluations of surface water in the areas studied. 

The general objectives of the reconnaissance reports during recent studies 
have been to (1) describe the hydrologic environment, (2) appraise the source, 
occurrence, movement, and chemical quality of water, (3) estimate the amount 
of average annual potential recharge to, discharge from, and yield of the 
ground-water reservoirs, (4) quantify the surface-water resources, (5) provide 
preliminary estimates of the amount of stored ground water, and (6) estimate 
the magnitude of the present water-resources development. This report 
encompasses most of these objectives, and because of recent hydrologic devel
opment in the Carson River basin, several additional objectives as described 
below. 

The Carson River basin is presently undergoing extensive changes caused 
by rapid population growth and accompanying development. These changes are 
reflected in the increasing utilization of water resources, growing problems 
of sewage disposal, increased citizen concern for maintenance of the desirable 
aspects of the natural environment, including river quality, and increasing 
risks from geohydrologic hazards. Therefore, this study also evaluates (1) 
present trends of water use, compared to traditional historical uses, (2) 
inter- and intra-basin sewage disposal problems, (3) problems related to water 
quality, and (4) geohydrologic hazards. 

Most of the hydrologic field work for this report was done in 1970, 1971, 
and the early part of 1972. 

Although the river basin encompasses parts of two States, most quantitative 
estimates of tM water resources are limited to Nevada. California segments 
are included where records of Carson River. streamflow are provided by gages in 
California, several miles upstream from the State boundary (pi. 1). 
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Figure 1.—Areas described In previous reports of this series.and the area described in this report 
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Location and General Geographic Features 

The Carson River basin lies roughly between lat 38°32' and 40°16' N., and 
long 119oS0' and 118°00' W. The basin, which together with Packard Valley and 
White Plains make up the study area, lies mostly in west-central Nevada, but 
includes some area in California. The river system consists of the East and 
West Forks and the mainstem of the Carson River. The basin comprises, in down
stream order, five hydrographic areas in Nevada (Rush, 1968, p. 18-19): Carson 
Valley, Eagle Valley, Dayton Valley, Churchill Valley, and Carson Desert (less 
Packard Valley subarea, 177 mi2), which total about 3,365 square miles in Nevada 
(fig. 1, pi. 1). White Plains hydrographic area, about 160 square miles in the 
lowest part of the Humboldt River basin, drains to the Carson Desert. The total 
area encompasses slightly more than 3,830 square miles including about 112 square 
miles in California. 

Development has been intensive in recent years throughout the Carson River 
basin, with the primary emphasis on urbanization and a secondary interest in 
recreation. Principal towns within the area include Carson City, Gardnerville, 
Minden, Dayton, Virginia City, and Fallon--all in Nevada. 

Other Studies and Data 

The Carson River basin was one of the first settled and developed areas 
in Nevada. Continuous mining activity in the area, including the large-scale 
operations on the Ccmstock Lode, resulted in many geological studies during the 
past 100 years. Published results of these studies are numerous, but their 
relation to hydrology is not sufficient to justify mention in this report. 
However, several recently published geologic maps form the basis for the gener
alized geology shown on plate 1 of this study and these reports are identified 
in a later section. 

U.S. Geological Survey hydrologic studies in the Carson River basin date 
back to the 19th century. Systematic streamflow measurements of Nevada streams 
began as early as 1889 when the U.S. Geological Survey began a streamflow 
measurement program on the Carson and Truckee Rivers (Chandler, 1905, p. 35). 
Results of most of these studies are referenced at appropriate places in this 
report. 

Hydrologic data are also currently being collected in the area by other 
Federal and State agencies. Many hydrologic studies have also been made in 
areas immediately adjacent to the Carson River basin. A list of selected 
references is included following the main body of this report to provide a 
basic, but not exhaustive, list of published documents on local and regional 
hydrology that were not specifically cited in the text of this report. 
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GENERAL HYDROLOGIC ENVIRONMENT 

Physiographic Features 

The Carson River basin is characterized by contrasting physiographic 
features; for example, rugged peaks and steep slopes of the Sierra Nevada 
contrast with the vast, flat playa surface of the Carson Sink; lush vegetated 
highlands of the Sierra Nevada contrast with the barren rocky peaks of the 
southern Stillwater Range; and the green, vegetated floor of Carson Valley 
contrasts with the barren, salt-encrusted valley floors of Eightmile and 
Fourmile Flats in Carson Desert. 

The Carson River drainage begins in the high alpine zone of the Sierra 
Nevada in California. Many small perennial streams, most of which are outside 
the study area, flow into the East and West Forks of the Carson River. 
Ephemeral stream channels are numerous throughout the entire basin, and commonly 
transmit thundershower and snowmelt runoff. The two main Carson River forks in 
the upstream part of the basin flow generally northward and join in the northern 
part of Carson Valley. There, the river progressively changes to a more north
easterly course as it flows through downstream hydrographic areas to terminate 
in the Carson Sink. 

The four hydrographic areas through which the Carson River flows are 
mainly bounded by mountain masses, as shown on plate 1. The major mountain 
ranges trend generally northward. However, some ranges also trend northeastward. 

The Sierra Nevada is the dominant mountain range at the western margin of 
the basin, and it provides the bulk of the streamflow for the Carson River 
system. Other mountain ranges within the basin are the Pine Nut Mountains, 
Virginia Range, Desert Mountains, Hot Springs Mountains, Stillwater Range, and 
the West Humboldt Range (pi. 1). 

The surface configurations of valley floors in the headward areas of the 
basin (Carson Valley and Eagle Valley) are affected greatly by streamflow 
processes. However, effects of ancient Lake Lahontan as a land-surface shaping 
agent become increasingly dominant on valley floors east of Dayton, particularly 
in the Carson Desert. 

In the Carson Desert (including Packard Valley), alluvial fans, flood 
plains, and playas compose about 80 percent of the hydrographic areas. They 
are much less widespread in the upstream hydrographic areas of the river basin, 
as the following areal percentages indicate: Carson Valley, 25 percent; Eagle 
Valley, 30 percent; Dayton Valley, 25 percent; and Churchill Valley, 30 percent. 
These features also cover about a third of the White Plains hydrographic area. 
Additional quantitative characteristics of the physiography are summarized in 
table 2. Figure 2, a sketch map of the area, shows some of the main physiographic 
features. 
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Table 2.--Selected quantitative physiographic data 

Hydrographic 
area 

Alluvial 
area 

(thousands 
of acres) 

Consolidated 
rock area 
(thousands 
of acres) 

Total 
area 

(square 
miles) 

Percent 
of total 
study 
area 

Approximate Maximum 
altitude relief 
(feet) (feet, 

highest lowest rounded) 

Carson Valley 88 182 422 11 11,005 4,620 6,400 
(Nev.) 

88 182 422 

Eagle Valley a 13 32 71 2 9,214 4,600 4,600 

Dayton Valley 55 178 364 10 7,856 4,215 3,650 

Churchill Valley 92 222 401 13 8,763 4,080 4,700 

Carson Desert 1/ 1,010 280 2,016 55 8,790 3,800 5,000 

Packard Valley 63 50 177 5 8,210 3,950 4,250 

White Plains 52 49 158 4 5,520 3,870 1,650 

Entire study 1,370 990 3,700 100 11,005 3,800 7,200 
area (rounded) 

990 11,005 3,800 

a. From Worts and Malmberg, 1966, p. 11. 
1. Does not include Packard Valley. 

Hydrogeologic Units 

A great variety of rock types occur in the report area; however, for this 
reconnaissance study the rocks were grouped into three units on the basis of 
their general geohydrologic character. The three generalized units include 
younger and older alluvium (the valley-fill deposits), and consolidated rocks. 
The surficial distribution of the lithologic units is shown on plate 1, and 
their general character, extent, and water-bearing properties are summarized 
in table 3. The distribution of lithologic units as shown on plate 1 was 
derived mainly through synthesis and minor modification of existing geologic 
maps of the area as indicated on the plate. The Tertiary sedimentary-rock unit 
of Moore (1969) in Carson, Dayton, and Churchill yalleys is included in most 
places with the older alluvium for purposes of this report. Hie authors 
recognize that Moore's unit includes substantial areas of consolidated rocks, 
but the scope of this reconnaissance precludes further differentiation. 

! Plate 1 does not show geologic structural features (mainly faults) that 
are illustrated in the existing geologic maps. These features were omitted 
because many of the faults cutting consolidated rocks may not influence hydro-
logic interpretations in this area, and the authors believe that the structural 

! deformation of valley fill has not been adequately investigated at present. 
Ground-water hydrology and the development of ground-water resources are 
strongly dependent on geologic structure in the valley fill, and therefore, 

; additional investigation is needed to develop the necessary data. 
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Table 3,--Generalized lithologic units and their water-bearing properties 

Geol< 
Period 

Jfiic ace 
Epoch Lithologic unit 

Iluckness 
(feet) General characteristics and extent Water-bearing properties 

QU
AT
ER
NA
RY
 

Holocene 
and 

Pleistocene 

1 
V
a
l
l
e
v
 
f
i
l
l
 

1 

Younger 
alluvium 

0-100± 

Unconsolidated deposits of alluvium 
comprising silt, sand, gravel, 
and boulders derived primarily 
from mountain streams (perennial 
and ephemeral); flood-plain 
deposits from the Carson River, 
talus material, landslides, dune 
sand, and playa sediments. Source 
areas are mainly adjacent consol
idated-rock uplands and older 
alluvium. 

Younger and older alluvium 
together form the valley-
fill reservoir, the 
principal source of water 
from wells in the area; 
the characteristics of 
recharge and the lithology 
of the deposits mainly 
control the quality and 
quantity of the contained 
ground water. Well yields 
range from a few gallons 
per minute to several 
thousand gallons per minute, 
and from very poor to 
excellent in quality. 

T
E
R
T
I
A
R
Y
 T
O
 Q
U
A
T
E
R
N
A
R
Y
 

Pleistocene 
to Miocene (?] 

1 
V
a
l
l
e
v
 
f
i
l
l
 

1 

Older 
alluvium 

0-several 
thousand(?) 

Unconsolidated to semiconsolidated 
deposits of clay, silt, sand, and 
gravel exposed near mountain fronts 
and buried beneath younger alluvium 
elsewhere. Assumed thickest in 
valley troughs. Lacustrine deposits 
of Pleistocene Lake Lahontan are 
exposed throughout the lower Carson 
River basin below Dayton. Tertiary 
sedimentary rocks of Carson, Dayton, 
and Churchill Valleys are included, 
and contain in addition to the 
above material sandstone, marl, mud-
stone, shale, diatomite, limestone, 
calcareous tufa, interbedded 
tuffaceous rocks, lava flows, and 
breccias. 

Younger and older alluvium 
together form the valley-
fill reservoir, the 
principal source of water 
from wells in the area; 
the characteristics of 
recharge and the lithology 
of the deposits mainly 
control the quality and 
quantity of the contained 
ground water. Well yields 
range from a few gallons 
per minute to several 
thousand gallons per minute, 
and from very poor to 
excellent in quality. 
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— Consolidated 
rocks 

0-many 
thousand 

Igneous, metamorphic, and sedimentary 
rocks; igneous rocks are mainly 
Cretaceous granitic intrusives and 
Quaternary and older volcanic rocks; 
metamorphic rocks include meta-
volcanics and metasedimentary rocks 
of Upper Jurassic age and older. 
Sedimentary rocks of lower 
Quaternary, upper Tertiary, and 
older units occur in about the 
same areal proportion as intrusive 
rocks. Volcanic rocks are slightly 
more prevalent. 

Generally untested by wells 
except: in the Fallon 
area, a basalt of assumed 
Pliocene-Pleistocene age 
is the prime high-yielding 
water source for the city 
of Fallon and the Fallon 
Naval Air Station. Springs 
generally yield minor 
amounts of water throughout 
the area; in the Virginia 
Range above the Mound House 
area of Dayton Valley, they 
are the main f xes of 
domestic suppl,. 



Valley-Fill Reservoirs 

. Extent and Boundaries 

Younger and older alluvium (pi. 1) form the valley-fill reservoirs, which 
are the principal known sources of ground water in the area. The best known 
evidence of valley-fill thickness is contained in lithologic logs of wells 
drilled in the several valleys (table 40). The available evidence and resul
tant conclusions are as follows. 

The deepest well in Carson Valley (1,268 ft) is at 13/19-22abb (see section 
describing numbering system for hydrologic sites) near Walley's Hot Springs 
(tables 39 and 40). It apparently did not fully penetrate alluvium, even though 
it was drilled less than one-tenth of a mile from the fault contact between 
alluvium and consolidated rock. However, the driller's lithologic log lacks 
detail (table 40). Numerous other wells, ranging from 300 to 800 feet deep, 
grilled a substantial distance from the valley-fill-consolidated-rock boundary, 
also bottom in valley-fill deposits. Therefore, the valley fill may be at 
least a thousand and perhaps several thousand feet thick in places. 

Worts and Malmberg (1966, p. 9) concluded that valley-fill thickness in 
Eagle Valley is generally not more than 500 feet, although in some places it may 
exceed 600 feet. Recent data (1969) disclose an alluvial thickness greater than 
800 feet at well 15/20-17dd (tables 39 and 40). 

Dayton Valley includes several independent or semi-independent valley-fill 
reservoir systems (pi. 1). These systems, which are areally separated from each 
other by consolidated-rock divides, are as follows: (1) alluvium along the 
Carson River between the Carson River gage near Carson City (14/20-2bc) and the 
consolidated-rock river canyon just downstream from Empire; (2) alluvium in the 
Mound House area generally east of the Carson City-Lyon County border and west 
of Dayton; (3) alluvium generally north and south of the Carson River from just 
west of Dayton eastward to the bedrock divide bordering Stagecoach Valley sub-
area on the east; and (4) alluvium mainly north of the Carson River from the 
western bedrock boundary of Stagecoach Valley to the hydrographic area boundary 
of Churchill Valley on the east. 

The two deepest wells in Dayton Valley (17/23-18dd, 822 feet, and 
17/22-33ccbc, 633 feet) did not encounter bedrock; however, wells 16/23-3bd 
and 17/23-10bbb did at 178 feet and 234 feet, respectively. Valley-fill thick
ness may be as much as a thousand feet in some places but probably is thinner 
than 500 feet in most areas. 

The principal areas of valley fill in Churchill Valley have not been deeply 
drilled, the greatest known well depth being 300 feet (18/24-27db) with no 
bedrock encountered. The thickness probably is at least several hundred feet 
throughout most of the area. 



Carson Desert has the thickest known valley-fill deposits in the study 
area. Lithologic logs of several oil tests (17/29-18bd, 18/28-13ddc, 18/31-20c, 
and 22/30-14bbd) clearly show that alluvium is at least several thousand feet 
thick. One oil test (18/28-13aad) reportedly penetrated 8,001 feet with no 
evidence of bedrock (although the lithologic log lacks detail). Several other 
deep holes in the area (table 39) also apparently failed to reach bedrock. A 
test hole (16/32-19d) drilled for the U.S. Atomic Energy Commission near the 
playa at Fourmile Flat penetrated 780 feet of alluvium without encountering 
bedrock (table 40). Results of geological and geophysical studies suggest that 
the valley-fill deposits of Fouimile and Eightmile Flats are at least 1,950 feet 
thick in some parts of the valley (Nevada Bureau of Mines and others, 1962, 
p. 52). Therefore, valley-fill thickness over much of the Carbon Desert probably 
is at least several thousand feet, and locally may exceed 8,000 feet. 

No data are available to estimate valley-fill thickness in Packard Valley 
and White Plains. 

External hydraulic boundaries of the valley-fill reservoirs are formed by 
the consolidated rocks (pi. 1) which underlie and surround the reservoirs. These 
boundaries are leaky to varying degrees. The principal internal hydraulic 
boundaries are stratigraphic' changes and faults that may cut the valley fill. 
Because of a lack of adequate geologic and hydrologic data, the extent to which 
these lithologic and structural barriers impede ground-water flow is uncertain 
in most places. 

Occurrence and Movement of Ground Water 

Ground water, like surface water, moves from areas of higher head (water-
level altitude) to areas of lower head. Unlike surface water, however, it moves 
very slowly, commonly at rates ranging from a fraction of a foot to several 
hundred feet per year, depending on the permeability of the deposits and the 
hydraulic gradient. 

In the Carson River basin, ground water moves from recharge areas in the 
mountains or on the adjacent alluvial slopes to the lowlands, where the water 
is either consumed by evapotranspiration and man's activities, or leaves the 
valley as stream and ground-water outflow. Carson Desert, which is a "sink" 
area, receives ground-water flow from upstream and from Packard Valley and 
White Plains. Any ground water reaching the sink is discharged by evapotran
spiration. 

Downgradient movement of ground water from one valley to the next occurs 
through alluvium and possibly consolidated rocks. There is no film evidence 
that sizeable quantities of ground water move between valleys of the study area 
through consolidated rocks. However, downgradient interval ley movement by way 
of alluvium involves every valley of the study area. Estimates of these quantities 
are made in the report sections dealing with intervalley subsurface flow. 

Availability of ground water in the several valleys is indicated in general 
by well drillers' reports of the depth at which water was first encountered 
during drilling, by reported well yields, and by the water levels in the completed 
wells (table 39). 
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The ground-water systems of the larger valleys in the report area are 
complex in that several aquifers may exist at varying depths and within local
ized geographic areas. These various aquifers, although collectively part of 
the valley-fill reservoirs, may act semi-independently of each other with 
regard to their individual hydraulic characteristics. For example, Walters, 
Ball, Hibdon, $ Shaw (1970, p. 16 and 23) recognized two distinct zones, or 
aquifers, in Carson Valley alluvium, which they refer to as a shallow zone and 
a deep zone. They note a lack of any continuous confining strata between the 
two zones as indicated by well-drillers' logs, but recognize that partial con
finement of the deep zone by an apparent overlapping of various clay lenses 
causes static water levels of the shallow and deep zones to differ. There are . 
several flowing artesian wells in Carson Valley. 

The ground-water reservoir of Carson Valley is believed to be the most 
important in the study area because it contains large quantities of good-
quality water. 

Occurrence and movement of ground water in Eagle Valley are discussed by 
Worts and Malmberg (1966). 

The several valley-fill reservoirs unique to Dayton Valley have already 
"been briefly described in the report section dealing with extent and boundaries 
of the valley-fill reservoir. Hydraulic heads in these valley-fill reservoirs 
generally range from a few feet above to several tens of feet below the land 
surface (table 39). Ground-water movement is generally toward the river in the 
three upstream systems. Movement of water through the valley-fill deposits 
that include the Stagecoach Valley subarea is less certain, because available 
data are inconclusive regarding hydraulic continuity between Stagecoach yalley 
alluvium and Carson River alluvium to the south. Natural phreatophyte discharge 
of ground water and existence of an alkali-flat playa in Stagecoach Valley, plus 
the presence of a gently sloping divide of subdued relief and possibly thin 
alluvial cover between that valley and the Carson River flood plain, suggest 
Stagecoach Valley may be hydraulically isolated from the Carson River. However, 
water-table altitudes beneath the playa and at the river are similar, suggesting 
a good possibility of hydraulic continuity between Stagecoach Valley and the 
Carson River. Resolution of this uncertainty is beyond the scope of this 
investigation. 

No long-teim records of static water levels are available for Churchill 
Valley; however, it is assumed that the filling of Lahontan Reservoir has caused 
a general rise in ground-water levels throughout much of the valley since 1915, 
when the dam was constructed. Ground-water levels measured in June 1970 in the 
vicinity of the reservoir were all within a few feet of the reservoir surface. 

The regional ground-water flow system in the Carson River basin above 
Lahontan Dam is generally downstream toward the reservoir and is mainly controlled 
by the surface-water altitude. Katzer (1972) stated that some water probably is 
seeping from the reservoir through volcanic rocks and associated alluvial deposits 
that are present in the eastern subsurface of the reservoir in the vicinity of 
the dam. The magnitude of any 'subsurface leakage is unknown but probably is 
minor compared to surface-flow releases. 



Static water levels of the shallow aquifer system in the Carson Desert 
indicate that ground-water flow is generally toward the major natural discharge 
areas, namely, Carson Sink, Carson Lake, and Fourmile and Eightmile Flats. The 
available static water levels (table 39) suggest that ground water in the Four-
mile Flat area moves under gentle gradients from the peripheral mountain bound
aries into the playa area (land-surface altitude about 3,890 feet, or lower) 
and is subsequently discharged naturally by evapotranspiration. Some ground 
water also may flow to Fourmile Flat from the northwest by way of the Turupah 
and Eightmile Flat areas, but water levels and flow data are presently too scanty 
to allow a confident estimate of water volumes involved. 

Morrison (1964, p. 117) discussed ground water in the Carson Desert and 
related ground-water occurrence and yield to his detailed knowledge of Quaternary 
stratigraphy of the Carson Desert area. 

About 150 shallow wells were drilled, dug, and driven by the U.S. Geological 
Survey in the Carson Desert in 1904 (before Newlands Reclamation Project irri
gation began) to investigate natural water quality in the shallow aquifer system 
(Stabler, 1904, p. 33). Water levels in these and other wells suggest that 
ground water moved generally in the same directions as surface flow (Stabler, 
1904, map no. 6046), and followed the natural distributary system of the Carson 
River. Rush (1972) stated that in 1906, when extensive irrigation began in the 
area, the levels of Big and Little Soda Lakes began to rise, continuing until 
about 1930. The total rise in stage for the period was about 60 feet. The 
principal cause of the rise was attributed to seepage losses from canals, which 
carried water from the Carson River to fields in the Fallon area as part of the 
Newlands Project of the U.S. Bureau of Reclamation (Lee and Clark, 1916, 
p. 672-675). 

Basalt in the Fallon Area 

Wells that supply the City of Fallon and the U.S. Naval Air Station extract 
water from a basalt aquifer that is apparently interbedded with the valley-fill 
deposits about 500 feet below land surface (wells 19/29-30cba, 30cdbl and 2, 
33cbbl, 2, and 3; tables 24, 39, and 40). These wells reportedly yield 1,000 
to 2,000 gal/min. The nonpumping artesian water levels of these wells range 
from about 25 to 35 feet below land surface. The dissolved-solids concentration 
of the water from the basalt is greater than that of Carson River water but is 
generally much less than that of many nearby wells in valley-fill deposits. 
The extent of the basalt aquifer, its source of recharge, and its dependable 
supply are not known. 



INFLOW TO THE HYDROGRAPHIC AREAS 

Precipitation 

The Sierra Nevada exerts the dominant control over precipitation within 
the Carson River basin. As storms move upslope from west to east across the 
Sierra Nevada, much of their moisture is depleted on west-facing slopes. This, 
in turn, causes lower precipitation on the east-facing slopes. Because the 
Sierra Nevada forms the western boundary of the Carson River basin, the study 
area lies mainly in a zone of diminished precipitation (a "rain shadow j with 
respect to east-moving storms. Table 4 summarizes the average annual precip
itation at selected Weather Bureau stations in and near the report area. 
Figure 2 shows the location of precipitation measuring sites in and near the 
study area. 

Snow accounts for the greatest percentage of precipitation within the basin 
over the long term; however, the amount of water that results from winter rains 
can be significant, especially in the eastern and lower parts of the basin where 
snowfall is usually light. Also, intense, generally unpredictable winter rains 
on snowpacks commonly cause severe flooding. The resulting early depletion of 
the snowpack occasionally results in a water shortage during the late summer 
growing season. Summer thunderstorms usually affect small areas, often less 
than a square mile, but comnonly deliver large volumes of water relative to the 
size of drainage area in a very short time. They are a relatively unimportant 
water source in augmenting the available supply, but they commonly cause severe 
local floods, and are one of the main natural landforming agents. 

Surface Water 

The surface-water resources of the Carson River are well documented at a 
few key stations. Streamflow records at these sites are available for many 
years--some records date from as early as the 1890's. Definition of streamflow 
characteristics is possible even though the basin has undergone extensive 
agricultural development and small reservoirs are operated in the headwater area. 

No surface water is exported from the Carson River basin, but a substantial 
amount is imported. Carson Valley receives treated sewage effluent from the 
Lake Tahoe Basin. Eagle and Dayton Valleys receive public water-supply imports 
from the Lake Tahoe Basin and Washoe Valley, and Churchill Valley receives a 
large amount of Truckee River water for irrigation use in Carson Desert. 
Churchill Valley also occasionally receives a minor amount of natural surface 
flow from the Walker River basin through Adrian Valley, and the Carson Desert 
receives overflow from the Humboldt River through White Plains. 
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Table 4.--Average annual precipitation at weather stations 

Average annual 
precipitation 

Period (in inches) 

Station 
Approximate 
location 

Altitude 
(feet) 

of 
record 

' (complete 
years) 

For 
period 

of record 
used 1/ 

Adjusted 
to period 
1930-69 
(rounded) 

Marlette Lake 2/ 15/18-12 8,000 1930-44, 
1948-52 

28.5 29 

Spooner's 
Station 2/ 

14/18-1 7,100. 1940-42, 
1954-67 

27 26 

Glenbrook 2/ 14/18-15a 6,400 1945-69 19.1 19 

Virginia City 17/21-29 6,002 1953-60, 
1966 

7.2 9.0 

Woodfords 11/19-35 5,625 1938-69 20.3 20 

Markleeville 3/ 10/20-21 5,546 1931-36, 
1944, 
1947-48, 
1953-60 

17.8 20 

Smith 2/ 11/23-26 4,750 1930-43, 
1945-65 

7.3 6.5 

Minden 13/20-32b 4,700 1930-38, 
1940-69 

8.7 8.6 

Carson City 15/20-17 4,651 1930-69 11.2 a 11.2 

Reno 2/ 19/20-18d 4,404 1931-69 7.7 7.6 

Yerington 2/ 13/25-15d 4,375 1930-67, 
1969 

5.5 5.5 

Lahontan Dam 19/26-33d 4,158 1930-34, 
1936-50, . 
1952-69 

4.4 4.4 

Fernley 2/ 20/24-lld 4,160 1955-69 6.1 6.6 

Lovelock 2/ 27/31-2bq 3,977 1930-35, 
1937-66, 
1968-69 

5.7 5.7 

Fallon Experiment 
Station 

18/29-6b 3,965 1930-69 5.2 a 5.2 

Nixon 2/ 22/23-1 3,900 1930-47, 
1949,1952, 
1963-69 

7.3 6.9 

1. From published records of the U.S. Weather Bureau. 
2. Outside of report area. 
3. Record for 1961-68 estimated. 
a. Index station used for estimating long-term data at other stations. 
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Records Available 

Four long-term gaging stations on the Carson River system have recorded 
river flow since about the turn of the century. In addition, several stations 
with short-term records have been, or currently are being, operated on the 
mainstem, tributary streams, and diversions. Table 5 summarizes available 
streamflow records for the basin, and plate 1 shows the locations of the gaging 
stations. The annual flows of the Carson River at specific sites are presented 
in table 6, and maximum and minimum recorded discharges at the principal Carson 
River gaging stations are given in table 7. Table 8 gives the average annual 
flows at the six main Carson River stations for several different base periods. 
Table 9 presents the annual flow records for nonma ins tern gaging stations upstream 
from Carson Desert. Table 10 lists the maximum discharge at partial-record 
stations and shows flow variability. Table 11 presents data for surface-water 
reservoirs, including information for headwater reservoirs in California, outside 
the report area. Additional sutrface-water data are available in various U.S. 
Geological Survey publications and files, and same are also available in reports 
and files of the U.S. Bureau of Reclamation, Federal Court Watermaster, Nevada 
State Engineer, Carson Water Subconservancy District, and the Truckee-Carson 
Irrigation District. 

The variation of averages at a given streamflow measuring site for different 
base periods of record, shown in table 8, suggests that averages for different 
measurement sites are generally not comparable unless the same base periods are 
used. Therefore, this present study utilizes the base period 1919-69 of Van 
Denburgh and others (1973, p. 19), so that the hydrologic data, estimates, and 
budgets derived for the Carson River basin will be compatible with those of the 
adjacent Truckee River basin. No attempt has been made to adjust the flows to 
natural conditions because accurate adjustments are beyond the scope of this 
reconnaissance investigation. Natural flow conditions are discussed by Matthai 
(1975). Compatibility of the quantitative data derived for both river basins 
is desirable because the direct hydrologic interplay between the two river 
systems makes them dependent on each other. 

Techniques of Runoff Determination 

Measured runoff.--The average annual river inflow to the hydrographic 
areas was determined using the available streamflow records for a specific site 
and then adjusting the averages to the 1919-69 base period. The adjusted annual 
averages were determined by synthesizing missing record periods through graphic 
and statistical regression correlation methods. The resultant streamflow 
averages are shown in table 12. 
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Table 5.--Selected surface-water records 

Station Station name 
number 1/ (in downstream order) 

Approximate Period of 
Location drainage record Refer to: 
(shown on area (calendar 
pi. 1) 2/ (mi2) years) 3/ Table Figure 

10308200 East Fork Carson River 
below Markleeville 
Creek, near 
Markleeville, Calif. 

10308800 Bryant Creek near 
Gardnerville 

10309000 East Fork Carson River 
near Gardnerville 

10/20-lSac 

ll/21-30ba 

ll/20-2ac 

10309005 Bodie Flat tributary 
near Gardnerville 

10310000 West Fork Carson River 
at Woodfords, Calif. 

10310400 Daggett Creek near 
Genoa 

10310500 Clear Creek near 
Carson City 

10311000 Carson River near 
Carson City 

10311450 Brunswick Canyon near 
New Empire 

10311900 Buckland Ditch near 
Fort Churchill 4/ 

10312000 Carson River near 
Fort Churchill 

10312012 Adrian Valley tributary 
near Wabuska 

10312015 Adrian Valley tributary 
near Weeks 

10312050 Lahontan Reservoir 
tributary near Silver 
Springs 

ll/21-9ab 

ll/19-34db 

13/19-28ac 

14/19-lba 

14/20-2bc 

15/20-13ab 

17/24-32db 

17/24-32dc 

16/25-31da 

16/25-30bb 

18/24-32cd 

276 1960-69+ 6,8 

31.5 1961-69++ 9 

341 1890-93 6,7,8, 3a,4 
1900-1906 12,16 

a 1904-5 
1908-10 

a 1917 
1925-28 

a 1929 
1935-37 
1939-69+ 

0.46 1966-69+0 10 

65.6 1891, a 1892 6,7,8, 3a,4 
1901-20 12,16 
1939-69+ 

4.07 b 1964 9 
c 1965 
1965-69+ 

15.5 1948-62++ 9,10, 
12 

876 d 1939-69+ 6,7,8, 3a 
12,16 

12.7 1966-69+0 10 

1962-69+ 9,12 (e) 

1,450 

5.75 1967-69+0 10 

f 1912-69+ 6,7,8, 3b 
12,16 

0.12 1967-69+0 10 

4.39 1962-69+0 10 
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Table 5.--Selected surface-water records--Continued 

Station 
number 1/ 

Station name 
(in downstream order) 

Location 
(shown on 
pi. 1) 2/ 

Approximate 
drainage 
area 
(mi2) 

Period of 
record 
(calendar 
years) 3/ 

Refer to: 
Station 
number 1/ 

Station name 
(in downstream order) 

Location 
(shown on 
pi. 1) 2/ 

Approximate 
drainage 
area 
(mi2) 

Period of 
record 
(calendar 
years) 3/ Table Figure 

10351400 Truckee Canal near 
Hazen 

19/26-4ca (e) 1963-69+ 9,12 

10313100 Lahontan Reservoir 
near Fallon 

19/26-33dc -- g 1917-69+ 5,6 

10312150 Carson River below 
Lahontan Reservoir 

19/26-34dd h 1,950 1917-69+ 6,8, 
12,15 

6 

10312210 Stillwater Diversion 
Canal near Fallon 

19/30-34aa (e) 1966-69+ 15 

10312220 Stillwater Slough 
cutoff drain near 
Stillwater 

20/31-32cd (e) 
1 

1966-69+ 15 

10312240 Paiute Diversion Drain 
near Stillwater 

20/30-36bc (e) 1966-69+ 15 

10312260 Indian Lakes Canal 
near Fallon 

20/29-26ab (e) 1966-69+ 15 

10312280 Carson River below 
Fallon 

21/30-19cd (i) 1966-69+ 6,15 

1. Gaging stations at which streamflow records have been collected are listed and 
numbered in a downstream direction along the mainstem of the river, with all stations 
on a tributary entering above a mainstem station listed before that station. 

2. See explanation in section entitled "Numbering system for hydrologic sites." 

3. Sources of non-Geological Survey data are listed by footnote. Records are not 
complete for all listed calendar years, and in some instances only monthly discharges 
are available.. Symbol "•" indicates stations still in operation following water year 
1969, and symbol "++" indicates conversion from a continuous recording station to a 
partial record station (peak discharge only). Symbol "0" indicates a partial record 
station for the indicated period of record. 

4. Station discontinued Sept. 30, 1971. 

a. Gage heights only, some months. 

b. Periodic measurements only in 1964. 

c. Low-flow partial-record site in 1965. 

d. For discontinued gage data see U.S. Geological Survey 1960, p. 355. 

e. No drainage area listed for irrigation ditches. 

f. Records for 1911-31 furnished by U.S. Bureau of Reclamation and those for 1931-50 
furnished by Truckee-Carson Irrigation District. 

g. Records furnished by Truckee-Carson Irrigation District. 

h. Truckee River drainage not included. 

i. No drainage figure due to diversions between the gage and the Carson River below 
Lahontan Dam. 
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Table 6.—Annual flows of Carson River, water years 1891-1969, 
in thousands of acre-feet 

[Measured flows are rounded to three significant figures above 
100,000 acre-feet and to two significant figures below] 
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1892 
1893 

1894-1900 No record 

445 
400 
654 

95 

1901 379 104 
1902 242 99 
1903 324 85 
1904 a 396 129 
1905 a 254 79 

1906 a 509 164 
1907 a 651 210 
1908 a 200 72 
1909 383 141 
1910 308 103 

1911 a 467 144 
1912 a 179 73 174 
1913 a 183 74 161 
1914 a 450 108 617 
1915 a 312 87 297 

1916 a 367 a 114 550 
1917 a 333 95 a 493 467 
1918 a 242 56 a 243 223 316 
1919 a 262 73 a 273 2S6 306 
1920 a 217 53 a 164 145 293 

1921 a 290 a 81 a 314 298 328 
1922 a 343 a 103 a 475 460 509 
1923 a 276 a 80 a 348 329 431 
1924 a 118 a 29 a 115 91 286 
1925 a 277 69 a 285 267 307 

1926 143 a 53 a 131 114 284 
1927 320 a 94 a 360 341 a 360 
1928 187 79 a 190 170 a 360 
1929 a 149 39 a 112 92 a 260 
1930 192 a 52 •a 168 149 310 
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Table 6.—Annual flows of Carson River, water years IB91-1969--Continued 

1931 a 121 a 31 a 86 65 162 
1932 a 292 a 82 a 326 307 284 
1933 a 163 a 43 a 142 122 287 
1934 a 128 a 39 a 98 76 140 
1935 a 254 a 69 a 230 210 241 

1936 252 a 82 a 296 275 274 
1937 228 a 74 a 281 262 321 
1938 a 460 a 127 a 592 580 541 
1939 a 163 39 a 163 140 311 
1940 273 76 285 279 331 

1941 250 78 263 244 330 
1942 355 106 428 403 456 
1943 331 90 425 403 474 
1944 177 47 177 169 365 
1945 307 76 332 310 399 

1946 255 76 287 262 415 
1947 181 48 180 165 348 
1948 190 56 170 152 273 
1949 196 51 187 167 354 
1950 254 77 263 260 333 

1951 349 99 434 423 555 
1952 459 127 576 587 534 
1953 256 78 286 240 511 
1954 200 53 197 177 488 
1955 160 49 134 114 390 

1956 436 124 550 533 573 
1957 228 69 243 224 557 
1958 340 98 376 341 583 
1959 147 42 128 108 453 
1960 128 38 90 60 268 

1961 115 120 31 75 44 160 
1962 234 233 63 239 218 252 
1963 297 320 92 369 338 442 
1964 168 171 50 158 136 422 
1965 360 372 120 434 382 505 
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Table 6.--Annual flows of Carson River, water years 1891-1969"Continued 
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571 
470 81 
354 8.4 
526 130 

Average for 
available 267 284 81 276 264 377 
period of 
record 

Adjusted 
average 
for base 241 251 71 272 252 b 380 
period of 
this study, 
1919-69 

1. A water year is from October 1 through September 30. Thus, December 1968 
is in the 1969 water year. 

2. Flow figures prior to 1967 furnished by U.S. Bureau of Reclamation. 

a. Record synthesized by U.S. Bureau of Reclamation, Lahontan Basin Office, 
Carson City, Nev. (Nathan Geering, oral coomun., 1971). Correlations 
are based on nearby streamflow records and snow-survey data; in same 
years monthly-flow data were available from records of the Nevada State 
Engineer. 

b. Rounded. 
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Table 7.--Maximum and minimum recorded discharge at the principal 
Carson River measurement sites through 1969 water year 

Maxinum discharge 1/ Minimum discharge 1/ 

Hydrologic 
site 
number Station name Date 

Cubic 
feet 
per 
second Date 

Cubic 
feet 
per 
second 

ll/20-2ac East Fork Carson 
River near 
Gardnerville 

Dec. 23, 1955 17,600 Dec. 4-10, 
19-23, 1904 

8 

ll/19-34db West Fork Carson 
River at 
Woodfords, 
Calif. 

Feb. 1, 1963 4,890 Dec. 23, 1961 5 

14/20-2bc Carson River near 
Carson City 

Dec. 24, 1955 a 30,000 Aug. 7, 1961 3 

17/24-32dc Carson River near 
Fort Churchill 

Feb. 2, 1963 15,300 00 0 

Instantaneous. 

Probably exceeded during the flood of March 18, 1907, which washed out the 
gage (see flood section). 

No flow during some periods in nearly every year since 1923; flow affected 
by Buckland Ditch, which diverts 400 feet upstream. 
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Table 8.—Average annual streamflow at Carson River gaging 
stations, in thousands of acre-feet (rounded), 

for different reference periods 

Average Average 
Period annual Period annual 

(water years) streamflow (water years) streainflow 

10/20-lSac East Fork Carson River near Markleeville. Calif. 

a 1961-69 267 be 1919-69 .241 

ll/20-2ac East Fork Carson River near Gardnerville 

a 1891-93, 1901-3, c 1919-69 251 
1909-10, 1926-28, d 1917-50 236 
1930, 1936-37, 282 e 1931-60 251 
1940-69 £ 1918-67 247 

b 1891-93, 1901-69 284 g 1919-69 245 

ll/19-34db West Fork Carson River at Woodfords, Calif. 

a 1891, 1901-15, d 1917-50 67 
1917-20, 1925 84 e 1931-60 72 
1928-29, 1939-69 f 1918-67 68 

b 1891, 1901-69 81 g 1919-69 70 
c 1919-69 71 

14/20-2bc Carson River near Carson City 

a 1940-69 279 C 1919-69 272 
b 1917-69 276 d 1917-50 253 

17/24-32dc Carson River near Fort Churchill 

a 1912-69 264 e 1913-60 255 
c 1919-69 252 f 1918-67 246 
d 1917-50 236 

19/26-34dd Carson River below Lahontan Reservoir, near Fallon 

a 1918-26, 380 c 1919-69 378 
1930-69 d 1917-50 343 

b 1918-69 377 

a. Actual period of record. 
b. Period of record including synthesized data. 
c. Reference period used in this report. 
d. U.S. Bureau of Reclamation, 1954, p. 38 of "Substantiating materials." 
e. Pacific Southwest Inter-Agency Conniittee, 1972, p. Ill, Flows modified 

for 1965 conditions. 
f. Pyramid Lake Task Force, 1969, appended sunmary, p. 6. 
g. Flows have been adjusted for conditions at the State line as follows; 

East Fork Carson River near Gardnerville: 250,000 acre-feet minus 
estimated 5,000 acre-feet inflow from Bryant Creek in California. 
West Fork Carson River at Woodfords: 71,000 acre-feet plus estimated 
5,000 acre-feet inflow between gage and State line, and minus estimated 
7,000 acre-feet consumptive use by vegetation between gage and State 
line (net State line total rounded). 
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Table 9.--Annual flow at nonmainstam gaging stations, 
in thousands of acre-feet 

[Flows rounded to three significant figures] 

Truckee Canal 
Water Bryant Creek Daggett Creek Clear Creek Buckland Ditch near Hazen 
year (ll/21-30ba) (13/19-28ac) (14/19-lba) (17/24-32db) (19/26-4ca) 

1949 2.89 
50 / 3.93 

1951 5.02 
52 8.14 
53 5.42 
54 3.45 
55 2.81 

1956 5.63 
57 3.53 
58 4.85 
59 2.98 
60 2.23 

1961 1.87 
62 4.25 2.27 
63 6.02 16.1 
64 2.67 14.8 a 262 
65 5.00 16.5 a 250 

1966 3.40 0.875 17.0 a 237 
67 9.22 1.55 16.4 216 
68 3.56 1.08 14.9 122 
69 14.5 b 2.58 19.5 114 

Average 6.08 — 3.93 16.5 200 

a. Van Denburgh and others, 1973* p. 24. 
b. Includes 400 acre-feet of imported sewage in 1969. See table 20. 

4 
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Table 10.—Maximum discharge at partial-record stations 1/ 

Maximum annual 
discharge 2/ 

Station name Location 3/ 

Drainage 
area 
(mi2) 

Water 
year Month 

Cubic feet 
per second 

Bodie Flat tributary ll/21-9ab 0.46 1967 March 3 
near Gardnerville 1968 March a 0.1 

1969 April a 0.3 

Clear Creek near Carson 14/19-lba 15.5 1963 January 170 
City 1964 35 City 

1965 -- 58 
1966 April 9 
1967 March 110 
1968 February 130 
1969 April 87 

Brunswick Canyon near 15/20-13ab 12.7 1966 August a 4 
New Empire 1967 March 63 New Empire 

1968 May a 0.1 
1969 January 60 

Adrian Valley tributary 16/25-31da 5.75 1968 August a 0.7 
near Wabuska 1969 January a 0.2 

Adrian Valley tributary 16/25-30bb .12 1968 August a 1 
near Weeks 1969 July a 1 

Lahontan Reservoir trib 18/24-32cd 4.39 1962 m m No flow 
utary near Silver 1963 - - No flow 
Springs 1964 July a 0.2 Springs 

1965 • « No flow 
1966 m m No flow 
1967 -- No flow 
1968 m • No flow 
1969 No flow 

1. A partial-record station is operated to collect limited streamflow data 
on a systematic basis during high- and low-flow periods. 

2. Discharge determined by indirect methods unless otherwise noted. 
3. See report section describing hydrologic site numbering system, 
a. Estimated. 

-28-



Table 11.--Data for reservoirs end lakes in the Carson River basin 

Spillway or 
maximum 

water-surface 
elevation 
above mean 

Maximum 
operating 

Name 
Spillway sea level (to capacity 2/ 
location 1/ nearest foot) (acre-feet) Tributary to 

EAST FORK CARSON RIVER 

Upper Kinney Lake3/ 8/20-7cb 8,536 328 
Lever Kinney LakeT/ 8/20-7bd 8,442 920 
Kinney Reservoir3/ 8/20-8cb 8,333 900 
Wet Meadows3/ ~~ 9/19-27ad 8,030 450 

Suimit Iake3/ 9/19-27db 8,022 31 

Raymond Lake3/ 9/19-25aa a 8,980 50 

Tamarack Lake3/ 9/19-21cc 7,890 404 

Upper Sunset3/ 9/19-27ba 7,858 68 

Lower Sunset3/ 9/19-22dc 7,823 860 

Heenan Lake3/ 9/21-3cb 7,084 2,948 
Indian Creek" 10/20-4c 5,604 3,100 
Reservoir^/ 

5,604 

Allerman no. 1 5/ 13/20-26ca 4,856 437 
13/20-35ba 

Allerman no. 2 13/20-26cb 4,838 248 
Allerman no. 4 13/20-14ba 4,836 867 

WEST FORK CARSON RIVER 

Upper or East 9/18-12aa 8,59$ 92 
Lost Lake 3{ 

8,59$ 

Lower or West 9/18-ldc 8,546 127 
Lost Lake 3/ 

8,546 

Crater Lake 7/ 10/18-llca 8,522 320 
Scotts Lake 7/ 10/18-2aa 8,001 736 
Red Lake 3/ 10/18-23ac 7,867 1,103 
Hid Lake ~~ ll/20-4ad 5,100 4,700 
Reservoir 

5,100 4,700 

Silver Creek 
Silver Creek 
Silver Creek 
Pleasant Valley 
Creek 

Pleasant Valley 
Creek 

Pleasant Valley 
Creek 

Pleasant Valley 
Creek 

Pleasant Valley 
Creek 

Pleasant Valley 
Creek 

Heenan Lake Creek 
Indian Creek, a 
tributary to 
East Fork Carson 
River 

Allerman Canal 

Allerman Canal 
Allerman Canal 

Headwater of West 
Fork 

Headwater of West 
Fork 

Crater Lake Creek 
Scott Creek 
Red Lake Creek 
West Fork Carson 
River 
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Table 11.—Data for reservoirs and lakes in the Carson River basin—Continued 

Name 
Spillway 

Spillway or 
maximum 

water-surface 
elevation 
above mean 

sea level (to 
location 1/ nearest foot) 

Maximum 
operating 
capacity 2/ 
(acre-feet) Tributary to 

MAIN STEM CARSON RIVER 

Ambrosetti Pond 
Unnamed pond in 
gypsum quarry 

Lahontan 
Reservoir 

Soda Lake 6/ 

Sheckler 
Reservoir 2/ 

S Line Reservbir2/ 
Harmon Reservoir?/ 
Ole's Pond 2/ ~~ 

Stillwater Point 
Reservoir 2/ 

Old River ~~ 
Reservoir 2/ 

14/20-30cc a 4,660 200 Carson River 
16/20-25bb -- No surface 16/20-25bb 

outflow 
19/26-33dd 4,164 b 322,000 Carson River 

(1917 datum) 
b 322,000 

19/28-7,8 3,988 35,000 No surface 19/28-7,8 
outlet 

18/27-13ab 3,990 11,000 AA Canal 

19/29-28ca a 3,950 1,495 S Canal 
19/30-32aa 3,926 1,700 S-2 Canal 
19/29-14bd 3,939 2,000 Ole's Pond 

(1917 datum) 
2,000 

outlet 
19/31-16ba 3,906 7,000 Canal 

19/29-7bd 3,958 1,100 Canal 

1. See report section describing hydrologic site numbering system. 
2. From Decree No. D-183 and U.S. Bureau of Reclamation (oral Ccranun., 1971), 
3. Outside of study area, not shown on plate 1. 
4. Reservoir contents dominated by imported sewage from Tahoe Basin. 
5. Dual outlets. 
6. From Rush (1972). 
a. Estimated. 
b. From Katzer (1972). 
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Table 12.--Estimates of average annual streamflow at 
bydrographic area boundaries, 1919-69 water years 

Inflow to From Name of stream or canal Location 

Acre-teet 
per year 
inflow 

(rounded-) 

Carson Carson East Fork Carson River at ll/20-25bc a 245,000 
Valley Valley Stateline 

a 245,000 

(Nevada) (Calif.) 
West Fork Carson River at ll/20-8bc a 70,000 
Stateline 

a 70,000 

Carson Eagle Clear Creek near Carson 14/19-lba 3.000 
Valley Valley City 

Carson Valley total 318,000 

Dayton Carson Carson River near Carson 14/20-2bc 272,000 
Valley Valley City 

Dayton Eagle Kings and Ash Canyon -- b 4.000 
Valley Valley Creeks plus Carson City 

sewage effluent 

Dayton Valley total 276,000 

Churchill Dayton Carson River near Fort 17/24-32dc 252,000 
Valley Valley Churchill 

Buckland Ditch near Fort 17/24-32db 16,000 
Churchill 

Churchill Walker Adrian Valley 16/24-35bc 1,000 
Valley River 

Adrian Valley 

basin 
Churchill Truckee Truckee Canal near Hazen 19/26-4ca 170.000 
Valley River 

19/26-4ca 

Churchill Valley total 439,000 

Carson Churchill Carson River below 19/26-34dd 380,000 
Desert Valley Lahontan Reservoir near 

19/26-34dd 
Valley 

Fallon 
Carson Truckee Truckee Canal at diver 20/26-32, 10,000 
Desert River sions to Hazen and 19/26-4, 

10,000 

Swingle Bench areas for and 

White. 
irrigation 19/26-22 

Carson White. Lower Humboldt Drain 23/28-24C C 1.000 
Desert Plains 

23/28-24C 

Carson Desert total 391,000 

1. Outside study area. 
a. Flows were detexmined for nearest gaging stations near Gardnerville, 

Markleeville, and Woodfords (table 8), and were then adjusted for 
conditions at the State line. 

b. Sewage effluent estimated to average 500 acre-feet per year for 
period 1919-69. 

c. Estimated by channel-geometry methods developed by Moore (1968). 

-31-



Estimated runoff.--Where stream-gaging records were not available, the 
ungaged runoff from tributary streams was estimated using the indirect methods 
developed by Moore (1968). The relationship between altitude, precipitation, 
and average annual runoff was defined for each hydrographic area at the 
mountain front. The resultant runoff estimate was refined using the channel-
geometry technique (Moore, 1968). The accuracy of the runoff was checked by 
comparison with runoff estimates derived using actual streamflow measurements 
which were correlated for long-term average when such data were available. 
Data used in the checking process are shown in table 13. Table 14 sunmarizes 
the estimated runoff from tributary streams for the four mains tern hydrographic 
areas. 

Local runoff into Carson Valley was estimated by Piper (1969, p. F7), who 
employed a statistical technique based on the relation between runoff and land-
surface altitude, combined with coefficients for horizontal variations. For 
Carson Valley as a whole, the results of Piper's method and the methods used 
in this report to estimate runoff are compatible. However, there are minor 
disagreements in some of the subareas of Carson Valley, as might be ejected 
when indirect techniques are used. Piper's water budget for Carson ValJey is 
discussed in the Water Budget section of this report. 

Streamflow Characteristics 

The dominant hydrologic feature within the Carson River basin study area 
is the river. It generally flows perennially throughout most of its reaches. 
Many perennial tributaries in the river headwater areas drain the east slope 
of the Sierra Nevada, and although some other tributaries do not flow perennially 
in their lower reaches near confluence with the river, they do play a vital 
role in ground-water recharge. The number of perennial tributaries decreases 
in a downriver direction. Downstream from the head of Dayton Valley, all trib
utaries are ephemeral near their confluence with the river. Therefore, stream-
flow through these tributaries usually reaches the river as surface flow only 
during times of substantial runoff caused by large rainfall or snowmelt. The 
major source of water for the Carson River is the winter snowpack in the Sierra 
Nevada, but minor amounts of water are contributed locally by rainstorms. 
Streamflow characteristics for the various hydrographic areas are described 
below. 

Carson Valley.--The time distribution of runoff within a given year at the 
stream-gaging stations above Lahontan Reservoir is, in general, believed to be 
very similar to that of the East Fork Carson River near Gardnerville (ll/20-2ac, 
pi. 1). The streamflow records for this site are believed generally to typify 
natural runoff distribution from the headwaters of the river basin, because the 
East Fork Carson River is the largest tributary of the headwater drainage, and 
streamflow at this site is virtually unaffected by manmade diversions and 
impoundments. 
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Table 13.—Instantaneous measured flow of several 
Carson River basin tributaries 

Stream Location Date 
Discharge 
(ft3/s) 

Tributary to 

Thompson Canyon near 
Gardnerville 

Pine Nut Creek near 
Gardnerville 1/ 

Buckeye Creek near 
Gardnerville 1/ 

Mott Creek near 
Genoa 

Genoa Canyon near 
Genoa 

Sierra Canyon near 
Genoa 

Unnamed tributary 
to Lahontan 
Reservoir 

Unnamed tributary 
to Lahontan 
Reservoir 

12/22-31cb Apr. 9, 1969 

12/22-31cb Apr. 9, 1969 
12/21-25ab Apr. 9, 1969 
12/21-10cb Apr. 9, 1969 

Sept. 8, 1969 
12/21-Sbc Apr. 9, 1969 
12/21-6bc Apr. 9, 1969 

Apr. 14, 1969 
12/20-2ad Apr. 9, 1969 

Apr. 14, 1969 

13/21-24ba Apr. 14, 1969 
13/21-19ac Apr. 14, 1969 
13/20-24cc Apr. 14, 1969 

12/19-4cc Sept. 11, 1969 
Oct. 2, 1970 
Nov. 9, 1970 
Dec. 9, 1970 
Feb. 9, 1971 
Mar. S, 1971 
Mar. 10, 1971 
Mar. 24, 1971 

13/19-9cd Sept. 11, 1969 

Sept. 11, 1969 
Aug. S, 1971 

13/19-4db 

18/25-13ba July 19, 1971 

2.24 Pine Mat Creek 

5.85 Carson Valley 
9.35 
9.39 
.56 

10.9 
10.0 
14.8 
8.12 
14.0 

7.60 Carson Valley 
7.94 
4.99 

3.48 West Fork Carson 
2.26 River 
2.75 
2.84 
3.25 
3.26 
3.13 
3.89 

.94 Carson River 

2.06 Carson River 
a 340 

a 460 Lahontan Reservoir 

17/24-10ab July 20, 1971 a 1,700 Lahontan Reservoir 

a. 

1. 

Peak discharge determined by indirect measurement methods, and rounded to 
two significant figures. 

Listed in downstream order. 
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Table 14. - -Estimated average annual runoff at the mountain front 
from ungaged tributary streams in Nevada 

Hydrographic 
area 

Runoff 
area 
(acres) 

Percentage 
of total river 

basin 
runoff area 

Acre-feet 
of runoff 

Percentage 
of total 
runoff 

Carson Valley (Nev. 
part only) 

61,000 13 a 15,000 75 

Dayton Valley 130,000 28 1,400 7 

Churchill Valley 98,200 22 900 4 

Carson Desert 173,000 37 b 3,000 15 

Total (rounded) 462,000 100 20,000 100 

a. Estimated Carson Valley runoff from combined Nevada and California 
segments, downstream from the Markleeville and Woodfords river 
gages, is 34,000 acre-feet per year. 

b. Includes 600 acre-feet from Packard Valley and 100 acre-feet from 
White Plains. 

Base flow is reached in late sunmer, and flow then increases slightly 
through the fall and winter months until the snowmelt season starts in early 
spring. Maximum annual flows can normally be expected in May and June. 
Surface-water runoff from April through July generally accounts for about 40 to 
60 percent of the total annual flow. Figure 3a shows the monthly flow distribu
tion for the East and West Forks of the Carson River, which together equal the 
total river inflow to Carson Valley. Also shown are similar data for the Carson 
River near Carson City (14/20-2bc), which document total river outflow from 
Carson Valley. The average annual flow of the East Fork Carson River near 
Gardnerville for the 1919-69 base period is 251,000 acre-feet, that of the West 
Fork Carson River at Woodfords (ll/19-34db), 71,000 acre-feet, and Carson River 
near Carson City, 272,000 acre-feet. Outflow from Carson Valley generally 
exceeds inflow from November through March, mainly because of the combined 
effects of ground-water inflow, local runoff to the river, and reduced evapo-
transpiration losses. Usually, the irrigation season ends during late September 
or October; the weather at that time is considerably cooler, and evapotranspira-
tion therefore decreases markedly. With the first warm weather of spring, 
generally in March, irrigation begins again, and river inflow to Carson Valley 
begins to exceed river outflow to Dayton Valley. This net reduction of stream-
flow is due mainly to the increase in evapotranspiration and ground-water 
recharge. 

Carson Valley receives a small amount of surface flow from Eagle Valley 
via a diversion from Clear Creek at 14/19-4cab- (si+e not shown on pi. 1). That 
diversion is estimated to average about 100 acre-feet annually and is used to 
irrigate pasture on the Schneider Ranch in northern Jack's Valley (Harry 
Schneider, oral conmun., 1972). 
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Flow-duration curves for the East and West Forks are shown in figure 4. 
These curves show the amount of time a given flow was equaled or exceeded; for 
example, a flow of 100 ft3/s on the West Fork has been equaled or exceeded 26 
percent of the time during water years 1939-69. This does not mean that in 
any given year this flow will be reached 26 percent of the time; but over the 
years, this flow will average about this value if conditions are approximately 
equivalent to the 1939-69 period. 

Eagle Valley.--Eagle Valley is not traversed by the Carson River, but is 
tributary to the river. According to Worts and Malinberg (1966, p. 19) the 
surface-flow quantities entering the Carson River are about 3,000 acre-feet 
per year from Clear Creek (enters the river upstream from the Carson City gage), 
and about 3,500 acre-feet per year from the remainder of Eagle Valley. In 
addition, for the period 1919-69, an estimated average of about 500 acre-feet 
per year of Carson City sewage effluent flowed to the river. 

Dayton Valley.--The Carson River gage near Carson City (14/20-2bc) records 
river flow from Carson Valley to Dayton Valley. This flow averages about 
272,000 acre-feet annually. The river furnishes the major part of streamflow 
entering Dayton Valley. Runoff from Eagle Valley, excluding Clear Creek, enters 
Carson River below the Carson City gage, as discussed in the previous report 
section. This inflow, principally from Kings and Ash Canyon Creeks and Carson 
City sewage effluent, is estimated to have averaged about 4,000 acre-feet per 
year. Therefore, the combined streamflow entering Dayton Valley from Carson and 
Eagle Valleys is about 276,000 acre-feet annually (table 12). 

Churchill Valley.--The combined flow of Carson River (252,000 acre-feet 
annually) past the gage near Fort Churchill (17/24-32dc) plus Buckland Ditch 
(16,000 acre-feet annually, 17/24-32db) represent total surface-water outflow 
from Dayton Valley and are the maj or inflow components to Churchill Valley. 
Often during summer months, river reaches between the Carson City gage and the 
Fort Churchill gage are dry. River flow at the Fort Churchill gage also commonly 
ceases in late summer, as shown in figure 3b. The lack of flow at the Fort 
Churchill gage, however, is because the Buckland Ditch, which diverts just 
upstream from the Fort Churchill gage, often carries the entire river flow 
during late simmer. The combined average annual flow of the river and ditch 
represents the cumulative flow at this hydrographic boundary; it averaged about 
268,000 acre-feet annually for the 1919-69 base period. 

Huxel (1969, p. 22) estimated an average annual flow of about 1,000 acre-
feet per year from the Walker River in Mason Valley through Adrian Valley to 
the Carson River in Churchill Valley, downstream from the Fort Churchill gage. 
However, this quantity represents an estimated long-term average; flow occurs 
only during extremely wet years. 



PERCENTAGE OF TIME INDICATED FLOW WAS EQUALED OR EXCEEDED 

Figure 4.--Flow duration curves for East and West Forks Carson River. 
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Lahontan Reservoir is the largest surface-storage facility on the Carson \ 
River, and has a flashboard capacity of 322,000 acre-feet. Figure 5 shows the 
annual maximum and minimum stages of the reservoir for the period 1917-72 
calendar years. Most of the Truckee Canal water diverted from the Truckee 
River at Derby Dam enters Lahontan Reservoir near Lahontan Dam. The amount of 
water reaching the study area was estimated by Van Denburgh and others (1973, 
p. 48, 57) to be 180,000 acre-feet per year for the base period 1919-69. Of 
this total, about 10,000 acre-feet was diverted to the Hazen-Swingle Bench area 
(in the Carson Desert hydrographic area), and the estimated amount entering 
Churchill Valley through the Truckee Canal (19/26-33dc) enroute to Lahontan 
Reservoir was 170,000 acre-feet per year. 

Carson Desert.--The Carson River gage below Lahontan Dam (19/26-34dd) 
measures surface-water flow from Churchill Valley to Carson Desert. Streamflow 
at this site is controlled by reservoir releases, and averaged about 380,000 
acre-feet annually for the base period. Figure 6 shows reservoir releases 
during the 1917-72 calendar years. This water is used primarily for irrigation 
in the Fallon area (pi. 1), but some also provides habitat for wildfowl in the 
Stillwater Wildlife Management area and adjoining areas. These uses are more 
fully discussed in later sections of this report. 

As previously mentioned, during the 1919-69 base period, about 10,000 
acre-feet per year was diverted from the Truckee Canal for irrigation in the 

- Hazen-Swingle Bench area (pi. 1). 

The surface-water outflow from the Newlands Irrigation Project is not 
completely accounted for by direct flow measurement. Since 1967, the Geological ) 
Survey has recorded Carson River flow just upstream from the Carson Sink 
(21/30-19cd), and also has recorded the flow of four canals tributary to the 
Stillwater Wildlife area (sites 19/30-34aa, 20/31-32cd, 20/30-36bc, and 
20/29-26ab). Table 15 sunmarized available flow data for these five sites. 
Additional flow data for Carson Desert are available from the Truckee-Carson 
Irrigation District in Fallon and the U.S. Bureau of Reclamation in Carson City. 

Packard Valley and White Plains.--Some streamflow reaches the Carson Sink 
of Carson Desert from Packard Valley and White Plains. The flow from Packard 
Valley probably is less than 100 acre-feet per year and generally occurs as the 
result of thunderstorms. The flow into White Plains, which represents terminal 
discharge of the ttjmboldt River, is estimated to average about 6,000 acre-feet 
per year. The flow from White Plains into Carson Sink is estimated to average 
about 1,000 acre-feet per year. The inflow-outflow quantities were estimated 
by a channel-geometry technique developed by Moore (1968, p. 36-68) and natural 
discharge evidence. 
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Figure 5.—Annual maximum and minimum stages and volume of stored 
water In Lahontan Reservoir, 1917-72 calendar years. 
(Data furnished by Truckee-Carson Irrigation District.) 
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Figure 6.—Lahontan Reservoir releases to Carson River, 1917-72 calendar 
years. (Data furnished by Truckee-Carson Irrigation District.) 
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Table 15.--Measured Carson Desert streamflow, return flow from irrigated lands, 
and flow from reservoir spills (thousands of acre-feet) 1/ 

[Flows rounded to three significant figures] ) 

Flow Hydrologic Water year 
measurement 

site 
site 
number 1967 1968 1969 1970 1971 1972 1973 

Carson River below 
Lahontan Reservoir 2/ 

19/26-34dd 470 354 526 471 374 363 328 

Carson River below 
Fallon 3/ 

21/30-19cd 81.1 8.41 130 68.3 74.9 6.03 6.66 

-Stillwater Diversion 
Canal near Fallon 3/ 

19/30-34aa 35.7 29.0 35.9 62.6 44.3 32.7 26.8 

Stillwater Slough 
Cutoff Drain 3/ 

20/31-32cd 23.8 26.0 28.9 31.1 21.0 22.8 21.3 

Paiute Diversion Drain 
near Stillwater 3/ 

20/30-36bc 7.45 5.25 7.22 9.59 6.45 6.35 6.44 

Indian Lakes Canal 
near Fallon 3/ 

20/29-26ab 18.2 10.4 16.7 16.2 18.5 15.7 8.90 

1. Records for other years and other stations are available from Truckee-Carson 
Irrigation District, Fallon and U.S. Bureau of Reclamation, Carson City. 

2. Measures outflow from Lahontan Reservoir. 

3. Measures flow to Carson Sink and Stillwater Wildlife Management area. 

Floods 

Carson River floods .--Many floods have occurred on the Carson River since 
settlement of the area began in the middle of the 19th century. Table 16 lists 
quantitative data for a select group of recorded floods. The floods listed in 
table 16 generally represent the major floods recorded at the various streamflow 
measurement sites in the river basin. The U.S. Department of Agriculture (1973) 
presents a more complete listing of specific floods and also describes interesting 
historical details of each individual flood. The data of table 16 and those of 
U.S. Department of Agriculture (1973) show that floods cannot be accurately 
predicted on the basis of a cyclic pattern of recurrence; for example, since 
1890, the longest flood-free period (about 14 years) apparently occurred between 

•• January 1914 and March 1928, whereas more than one flood occurred during several 
individual years of record. The last major recorded flood occurred in 1964; 
therefore, the historical record suggests that statistical odds favor recurrent 
flooding in the not too distant future. 

Nearly all known floods on the Carson River were caused by heavy rains 
falling on a substantially heavy snowpack, and the flooding resulted from the 
combined effects of rainfall, runoff, and snowmelt. 
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Table 16.--Summary of quantitative streamflow data for 
selected historic floods of the Carson River 

Peak flows, in cubic feet per second 1/ "" 
East Fork West Fork Mainstem Kfainstem 

Date of near .at near near Fort 
peak flow Gardnerville Woodfords Carson City Churchill Remarks 
1850"" 
Hay 28 a 4,260 No record No record Snowmelt 

maximum 
observed 

June 9 b 1,280 Snownelt 

_T8§2 ' 
Dec. 25 a 5,540 No record No record No record Rain on snow 

maximum 
observed 

T907 ' 
Rar. 18 No record d 4,000 No record Rain on snow 

maximum 
daily 2/ 

May 17 c 1,450 
maximum 
daily 

T9T4 
Jan. 23 No record e 5,160 Rain an snow 

26 e 6,150 
maximum 
daily 

May 2 e 1,050 

l9?7 
Dec. 11 f 10,300 g 3,500 No record Rain on snow 

14 f 5,500 
maxiimm 
mean daily 

I9T3 " 
Jin. 21 g 5,420 Rain an snow 

22 g 8,500 
24 g 6,300 

Apr. 28 g 1,290 

T9To 

Hov. 20 h 4,730 Rain an snow 
21 h 12,100 
22 h 15,500 
23 h 7,850 

maxiirajn 
daily 

Dec. 3 h 4,640 h 1,880 
mean daily mean daily 

4 h 7,280 
mean daily 

5 h 7,100 
mean daily 
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Table 16. - -Summary of quantitative streamflow data for 
selected historic floods of the Carson River—Continued 

Peak flows, in cubic feet per second 1/ ~ 
East Fork West Fork Mainstem Mainstem 

Date of near at near near Fort 
peak flow Gardnerville Woodfords Carson City Churchill Remarks 
1955 
Dec. 23 

24 
26 

i 17,600 i 4,810 Rain on snow 
i 30,000 

i 9,680 
maximum 
daily 

T9F3 
Feb. 1 j 13,360 

2 

T9(T4 

j 4,890 j 21,900 Rain on snow, 
j 15,300 ground frozen 

Dec. 23 
25 
26 

j 8,230 j 3,100 Rain on snow 
j 8,740 

j 7,220 

1. 
2. 
a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 
i. 
j. 

Momentary maximum discharge, except as noted. 
Gage washed out after daily reading was taken. 
From Newell, 1894, p. 116. 
From Newell, 1891, p. 351. 
From U.S. Geological Survey, 1913, p. 

Geological Survey, 1910, p. 
Geological Survey, 1917, p. 

From U.S. Geological Survey, 1939, p. 
From U.S. Geological Survey, 1945, p. 

Geological Survey, 1953, p. 
Geological Survey, 1958, p. 
Geological Survey, 1970, p. 

From U.S. 
From U.S. 

From U.S. 
From U.S. 
From U.S. 

165. 
126. 
218 and 219. 
78 and 79. 
142, 155-157. 
186, 188, 190, 
170, 171, 174, 
714, 717, 722, 

191. 
175. 
727. 

Records are sketchy regarding floods prior to 1890 and quantitative flow 
data are unavailable. However, several qualitative summaries of early floods 
have been published. Thompson and West (1958, p. 34) provide a brief account 
of a very early flood: 

"On the twenty-fourth of December 1852, it commenced to snow 
in Carson Valley; in two days three feet of it was lying over the 
whole face of the country, and six days later the ground was bare. 
The sudden melting of the vast field of snow caused a greater flood 
in the Carson River to usher in the year 1853 than has since occurred 
[through about 1880]." 

The flood of 1862 was apparently extreme, with disastrous consequences. 
Rain or snowfall occurred for 54 consecutive days after December 24, 1861. 
This caused intermittent flooding during the period, but the peak flow occurred 
between January 9 and 12, 1862, as a result of general rainfall. The towns of 
Bnpire (now an abandoned townsite northwest of the river just upstream from 
Brunswick Canyon) and Dayton were particularly hard hit. Several persons were 
reportedly drowned at Dayton, and a number of buildings were washed away. Parts 
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of the Empire area were inundated by 6 to 8 feet of water during the flood peak 
(McGlashen and Briggs, 1939, p. 476). Bridges and other property belonging to 
settlers in Carson Valley were also seriously damaged (Grace Dangberg, oral 
comraun., 1972). It was probably the greatest known flood up to that time in the 
area of Dayton and downstream. It may well have been greater than the floods of 
1852 and 1955, but quantitative data are unavailable. 

Thompson and West (1958, p. 364) also discussed the 1862 flood, but their 
description is limited to its effects in Carson Desert as follows: 

"The Carson River overflows annually. The most noted occur
rence of the kind took place in January 1862. Before then, the 
waters of the Carson emptied directly into the Upper Sink, and 
passed thence through Carson Slough and Stillwater Slough, into 
Lower Sink. The dry river bed could be plainly seen in 1861, 
through which Old River now flows, carrying with it direct into 
the Lower Sink a great part of the waters of the Carson, instead 
of by the Upper Sink, and thence by the sloughs. The same flood 
cut a channel tdiere New River now runs, and also changed the out
let of the Ujpper Sink into an inlet, taking some of the water from 
New River and emptying it into the Upper Sink. The reminder flows 
by Stillwater Slough into the Lower Sink thus flowing past the 
west side of the town of Stillwater." 

The major channel changes apparently caused by this flood, as recounted 
above, reinforce the conclusion that the 1862 flood was indeed a major flood. 

River flooding again damaged the towns of Dayton and Empire in 1867. Peak 
flow occurred on December 26, but the river remained at flood stage for several 
days. Peak flood stage at Bnpire was 2 feet lower than the 1862 peak (McGlashen 
and Briggs, 1939, p. 477). 

U.S. Department of Agriculture (1973, p. 7-10) described interesting details 
of floods during 1874, 1875, and 1886. 

Extensive flooding also occurred in January 1890. Again, flooding was 
caused by heavy rains on a thick snowpack. Although runoff was general through
out the upper Carson River basin because of the combined rain and snowmelt 
runoff, the flooding was locally intensified by ice-jam damming. Flooding 
recurred in early February after warm weather caused release of the ice jams 
and increased snowmelt runoff. Parts of Bnpire were flooded on February 6 and 
the gold mills along the river were put out of operation by the high water. 
More flooding occurred again during early May 1890, when the unusually heavy 
snowpack melted quickly in upper basin areas (McGlashen and Briggs, 1939, 
p. 477 and 478). 

The flood of 1907 also resulted from rain an snowpack. Grace Dangberg 
(oral ccnmun., 1972) witnessed the flooding in Carson Valley. Sh? recalls 
that seme of the local flooding in the Minden-Gardnerville area originated 
from the rains rapidly melting snowpack in the Pine Nut Mountains. Data of 
table 16 show only a 4,000 ft'/s discharge at the gage near Carson City (gage 
was located about 8 miles downstream from present location). However, the 
gage washed out after the daily reading was taken, and therefore the peak flow 



was apparently not recorded. Hie magnitude of this flood may rank with the 
1862 and 1955 floods. The greatest flood of record occurred in late December 
1955; again heavy rains on a thick snowpack caused the flood. 

Upper Carson River basin areas, particularly Carson, Dayton, and Eagle 
yalleys, are at a critical stage in planning history with regard to decisions 
involving Carson River flood hazards. If construction in such areas continues, 
flood-protection measures may be required. 

The Carson River basin is now somewhat unusual, compared to many river 
basins of similar size, in that it has no major upstream flood-storage reservoirs 
above Lahontan Reservoir. In addition, much of the flood-plain area is not yet 
extensively developed. However, upstream storage facilities might be subject 
to earthquake hazards, a possibility that has yet to be adequately investigated. 

Regardless of future changes in river-management policy, the historical 
record demonstrates that major river floods must be expected, but that their 
timing and magnitude cannot be predicted. 

Local flash floods.—Flash flooding, although probably the most conroon 
geohydrologic hazard in the Carson River basin, is also probably the hazard 
least recognized by the general populace. Most flash floods in populated areas 
achieve a degree of short-term notoriety, but are quickly forgotten. Urban and 
other land-use planning, to date (1975), seems to have generally not addressed 
the problem of flash flooding in western Nevada. . 

Flash floods can result from winter rains and simmer thundershowers. The 
winter floods frequently cover extensive areas, affect numerous small streams 
simultaneously, and usually contribute to major river floods. They generally 
result from moderate to heavy rains on a heavy snowpack or on frozen ground, 
and the rains commonly continue for a period of many hours or even days. In 
contrast, the flash floods associated with suraner thundershowers, coranonly 
referred to as "dry mantle floods" by the U.S. Department of Agriculture, 
usually result frcan extremely intense rainfall on a much smaller geographical 
area and for a much shorter time duration, often less than an hour. The resulting 
flood is frequently more intense and usually of a much shorter duration. It 
quickly mobilizes quantities of sediment and debris that combine with the water 
to form a mixture that moves as a potentially destructive flood wave. The crest 
of this flood wave frequently exceeds normal winter peak flood-flow quantities, 
and it therefore inundates areas not usually considered part of the stream's 
normal flood plain. Occasionally the water-sediment mixture completely abandons 
the normal stream channel and seeks a new route downhill. This redirected flow 
occurs because the moving debris commonly clogs normal channels and conveyance 
structures. Therefore, definition of flood plains and restrictive zoning of 
hazardous areas with regard to simmer flash floods is normally much more difficult 
than that for winter floods. Risk to lives and property from the simmer floods 
is just as real as that from winter floods--and possibly even greater, because 
victims are usually subjected to additional hazards from the debris, and because 
warning of an impending simmer flood is usually much shorter than that of a 
winter flood. 
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Qualitative and quantitative data have been collected for several flash 
floods in the Carson River basin during recent years by the U.S. Geological 
Survey. These data and accompanying interpretations are planned for future 
publication in a special report cm flash flooding in Nevada. 

Ground-Water Recharge 

Most recharge is provided by precipitation on mountainous areas, with the 
water reaching the valley-fill reservoirs by seepage loss from streams on the 
alluvial slopes and by underflow from the consolidated rocks. Even in the 
mountains and on alluvial slopes, however, most of the precipitation evaporates 
before infiltration, whereas some of the remainder adds to soil moisture, and 
some reaches already-saturated lowland areas. Thus, only a small percentage 
actually finds its way to the ground-water reservoir. On most valley floors 
in the study area, precipitation quantities are small, and infiltration to the 
ground-water reservoir is generally minimal. 

Potential recharge is estimated in this report using the general method 
described by Eakin and others (1951, p. 79-81). The method assumes that for 
any given altitude zone, a particular percentage of total precipitation poten
tially recharges the the ground-water reservoir, with that percentage depending 
on the average amount of precipitation within the zone. The term "potential 
recharge" is used because not all of the computed recharge (table 17) actually 
reaches the ground-water reservoirs in the hydrographic areas. Along the western 
Side of Carson Valley, runoff from the Sierra Nevada, a part of which represents 
potential ground-water recharge, reaches the river, marshes, and bog areas before 
it can infiltrate to the ground-water reservoir. Similarly, in the upstream part 
of Dayton Valley, some potential ground-water recharge water (runoff from Eagle 
Valley and Brunswick Canyon) enters the Carson River before it can infiltrate 
into consolidated rocks or reach any valley-fill deposits. Likewise, a minor 
amount of peripheral streamflow enters Lahontan Reservoir in Churchill Valley 
before it can enter the ground-water system and therefore becomes a part of the 
surface-water system. 

Table 17 lists the estimated potential recharge in the Carson River basin. 
The table shows an estimated 16,000 acre-feet of potential ground-water recharge 
in the Carson Valley part of California below the Markleeville and Woodfords 
river gages. An unknown part of this quantity probably is rejected as recharge 
because of the limited extent of valley-fill deposits in this area (pi. 1), or 
because the water is intercepted by the river before it reaches the valley fill. 

Total precipitation and potential recharge for the entire Carson River 
basin in Nevada (not including White Plains) are about 1,300,000 and 36,000 
acre-feet per year, respectively. Therefore, only about 3 percent of the over
all precipitation is estimated to make up potential recharge. For the Nevada 
parts of the individual hydrographic areas, potential recharge estimates range 
from 0.2 to 9 percent of the total precipitation. The lowest percentages are 
for valleys in the eastern part of the area, where precipitation is small and 
catchment areas with potential recharge capability are limited in extent. 
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tabtotal 
(nuadal) 

8,000-8,300 
8,000-8,000 
7,000-8,000 
8,000-7,000 
5,150-8,000 
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Calif, 
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CA8S0T V4LIXT - CA1I80BHIA 
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370 >40 3.3 17200 
3,060 30-40 3.0 8,200 
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4,180 25-27 2.2 8,200 
3,880 20-25 1.8 7.400J 
8,820 12-20 1.3 13,000 
2,320 8-12 .8 1,800 

28,000 — — 52,000 
»--» >"k Caraaa 81eer 

78 
4,180 
11,820 
11,000 
17,000 

41.800 

>24 
20-24 
15-20 
12-15 
0-12 

2.0 
1.8 
1.5 
1.1 
.8 

51.000 

71,800 — 100,000 

23 

10 
3 

20 

23 
20 
15 
7 
3 

10,800 

16 16,000 

8,000-8,430 
8,000-8,000 
7,000-8,000 
8.000-7,000 
3,000-6.000 
4,620-5,000 
Subtotal 
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8,000-3,000 
7,000-8,000 
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laat of Caraaa liver 

731 >24 2.0 1,800 23 400 
6,M0 20-24 1.8 12,000 20 2,400 
22,800 15-20 1.3 34,000 15 5,100 
53,000 12-13 1.1 58,000 7 4,100 
74,800 8-12 .8 80,000 3 1.800 
41,400 <8 .5 21,000 alaer alaer 

188,000 — — 180,000 7 14,000 

•eat of Caraaa Meat 

481 >30 2.6 1.3001 325 
3,720 27-30 2.4 2.300 I • ft 2,200 
5,580 25-27 2.2 12,000f 

O 3,000 
6,510 20-25 1.3 12.000J 3,000 
14,400 12-20 1.3 13,000 10 1,800 
40,300 8-12 .8 32,000 _1 880 

71,000 — — 85,000 13 11,000 

Total, 
•evade 270,000 — — 270,000 3 25,000 

(reuadad) 

Qriftd totftl| 
Caraaa Taller, 342,000 — — 370,000 11 41,000 
Calif, and Rev. 

B4TT08 TA1L1T 
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5,000-8,000 74,800 6-12 .8 60,000 3 1,800 
4.215-5.000 103,000 <8 .5 22,000 Blaor alaer 
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8,000-8,780 450 >15 1.5 680 19 100 
7,000-8,000 6,880 12-15 1.1 7,700 7 940 
6,000-7,000 26,600 6-12 .6 21,000 2 620 
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5.500-8,000 125 >6 .8 100 3 \ 
3,875-5,500 101,000 <8 ^5 21,000 alaorj <100 
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840480 TALL1T 

7,500-8,208 830 >15 1.3 1,400 IS 210 
6.500-7,500 3,560 12-15 1.1 3,800 7 270 
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3,350-5,500 M.000 <8 .3 43,000 alaer alaer 
Total (rounded) 113,000 — — 62,000 1 710 

1. excluding Packard Taller. 



A comparison of estimated mountain-front nmoff with estimated potential 
recharge for other hydrographic areas in Nevada discloses that runoff averages 
about twice the potential recharge. Considerable variation occurs in individual 
hydrographic areas throughout the State, with presently available ratios of 
runoff to recharge ranging from about 0.04 to about 8. Ratios computed for the 
Carson River basin are as follows: Carson Valley (Calif, and Nev. parts com
bined), 0.8; Eagle Valley, 1.5; Dayton Valley, 0.2; Churchill Valley, 0.7; and 
Carson Desert (excluding Packard Valley), 2.7. The overall ratio for the river 
system is 0.9, which is considerably below the statewide average. The overall 
ratio reflects the dominance of the wetter upstream hydrographic areas of the 
Carson River basin. The generally low runoff-recharge ratios of the upper 
Carson River basin are similar to those for most of the upstre'am hydrographic 
areas of the Walker and Truckee River drainages (Glancy, 1971, and Van Denburgh 
and others, 1973). 

The trend of lower-than-average runoff-recharge ratios generally common to 
contiguous hydrographic areas along the front of the Sierra Nevada has several 
possible explanations: (1) the estimates of recharge, runoff, or both may be 
in error because of inaccuracies inherent in the presently used estimating 
techniques, (2) the lack of high-altitude precipitation data may have caused 
overestimates of precipitation, and hence excessive recharge estimates, in areas 
immediately adjacent to the Sierra mountain front, or (3) the geologic character 
.of the consolidated-rock uplands may induce above-average recharge in the 
consolidated rocks, accompanied by reduced runoff quantities at the mountain 
fronts, thereby reducing the runoff-recharge ratio. Thus, users of these 
estimates should be aware of their limitations. 

Natural Subsurface Inflow 

Natural subsurface inflow to the valley-fill reservoirs can be of three 
general types: (1) inflow from the surrounding consolidated rocks within a 
valley watershed, which originates as infiltrated precipitation and runoff; 
(2) underflow from an adjacent watershed mainly through surficially exposed 
consolidated rocks, with subsequent subsurface leakage into the valley-fill 
reservoir; and (3) inflow from an adjacent upgradient valley through valley-
fill deposits (alluvium) and (or) through consolidated rocks buried by the 
valley fill. 

The first type of inflow is included in the estimates of recharge in 
table 17; the proportionate amount recharged in this manner is unknown. The 
second type of inflow may occur more frequently than originally assumed in the 
Great Basin Region. However, the evidence is generally indirect; for example, 
a notable imbalance in the hydrologic budget of an adjacent valley, and (or) 
favorable flow gradients between the valley-fill reservoirs of adjacent valleys. 
Favorable gradients in themselves are only suggestive; however, combined with 
obvious hydrologic budget imbalances, they become stronger evidence for leakage. 
Although no inflow of this type to the Carson River basin is known or suspected 
on the basis of available evidence, some outflow may occur in Ravhide Flats 
(p. 55). 



The third type of ground-water inflow, through alluvium (valley fill), can 
be conputed using a form of Darcy's law: 

Q « 0.00112 TIW 

in which Q is the quantity of flow, in acre-feet per year; T is the transmissivity, 
in gallons per day per foot; 1^ is the hydraulic gradient, in feet per mile, W is 
the width of the flow section, in miles; and the factor 0.00112 converts gallons 
per day to acre-feet per year. Table 18 svanmarizes this type of ground-water 
inflow to valleys of the study area. 

Imported Water 

The Carson River basin receives water imports for irrigation and municipal 
supply. It also receives sewage effluent from the Lake Tahoe basin. 

Irrigation water enters the basin from the Truckee River by way of the 
Truckee Canal. This import is one of the main irrigation supplies to the Newlands 
Irrigation Project lands of the Fallon area. Average annual import by way of the 
canal has been an estimated 180,000 acre-feet for the period 1919-69 (Van Denburgh 
and others, 1973, p. 48, 57). About 10,000 acre-feet is diverted from the Truckee 
Canal to irrigate about 1,400 acres of Carson Desert land in the Hazen and Swingle 
Bench area. Therefore, about 170,000 acre-feet per year reaches Lahontan Reservoir 
in Churchill Valley. 

% 

Imports for municipal use come to Eagle Valley and Virginia City areas by 
way of the Marlette-Hobart component of the State-owned Marlette Water System. 
Presently (1971), the imports are mainly from the Hobart Reservoir watershed 
which is tributary to Washoe Valley, but during the past century significant 
amounts were imported to the Virginia City area from Marlette Lake (not shown on 
pi. 1), which is part of the Lake Tahoe drainage basin. Table 19 lists quantities 
of water imported from the Marlette Water System during recent years. Several 
estimates of the average annual yield of the system are as follows (rounded to 
the nearest hundred acre-feet): 

(1) 5,200 acre-feet (Montgomery Engineers of Nevada, 1965, p. V-3 
and appendix III). 

(2) 8,100 acre-feet (Nevada Legislative Conmission, 1969, p. 24). 
(3) 7,100 to 7,400 acre-feet (Creegan and D'Angelo, Consulting 

Engineers, and Christoph J. Altemueller, Consulting Engineer, 
in Nevada Legislative Conmission, 1971, p. IV-3). 

The average imports from that system to thr Carson River basin (Eagle Valley 
and Virginia City areas combined) during recent years (table 19) range from 
about 440 to 760 acre-feet, annually. Therefore, based an the above estimates, 
the Marlette Water System is currently (1971) utilizing only about one-tenth 
of the estimated average annual water supply. 

Sewage wat.r has been exported to Carson Valley from the Lake Tahoe basin 
for several years. A planned program of total sewage export from the Tahoe 
Basin* to protect its unique environment is well underway; as a result, Carson 
Valley since 1968 has become the recipient of effluent from three major sewage 
treatment plants located around the east and south shores of the lake. The 



Table 18. "Estimated ground-water inflow to valleys of the study area through alluvium 

Estimated Estimated 
hydraulic Approximate subsurface 

Inflow to: 
Assumed gradient width of flow 

Inflow to: transmissivlty (feet per section (ac-ft/yr, 
(In downstream 

From: 
Location of t(gal/d)/ftJ mile) (miles) rounded) 

order) From: flow section (T) (I) (W) (0) 

Carson Valley California East Fork Carson River 50,000 27 0.1 150 
(East Fork) channel at Stateline 

150 

Carson Valley California West Fork Carson River 50,000 85 1.5 7,000 
(West Fork) at Stateline 

85 

Carson Valley Eagle Valley Clear Creek underflow.?/ 30,000 40 0.50 600 

Dayton Valley Carson Valley Carson River channel at 25,000 10 0.05 15 
Carson City gage 

0.05 

Dayton Valley Eagle Valley Two separate sections2/ 20,000 and 70 and 25 1.0 and 0.05 1,600 
50,000 

Churchill Valley Dayton Valley Carson River channel at 50,000 5 0.25 70 
8«ge 

Churchill Valley Mason Valley Adrian Valley (15/25-18)1' 50,000 15 0.2 150 

Carson Desert Churchill Valley Seepage from Lahontan — — Unknown 
Reservoir 

Carson Desert Fernley Area Alluvium near HazenV 50,000 7 2 800 

Carson Desert Packard Valley Alluvium 5,000 20 4 400 

White Plains Lovelock Valley Beneath Humboldt drain 5,000 2.5 4 60 
(Humboldt Sink) 

Carson Desert White Plains Alluvium 5,000 1 3 20 

1. River channel la on or very cloae to bedrock. 4. Data from Van Denburgh and others, 1973, p. 47. 
2. Data from Worts and Malmberg, 1966, table 9, p. 29. 
3. Data from Huxel, 1969, table 13, p. 29. 



Table 19.—Water imported from the Marlette Water System 1/ 

Imports to Carson River basin (acre-feet) 

Water 
year 

State 
distribution 

system 
Purchased by 
Carson. Water Co. 

Purchased by 
Virginia City 

Purchased by 
Lakeview 

development Total 

1966 253 331 166 750 
1967 182 124 136 442 
1968 278 400 160 838 
1969 256 340 164 760 
1970 255 212 191 3 661 
1971 253 168 220 5 646 

1. Data from records of Nevada Division of Buildings and Grounds. The 
data update table 5 of Worts and Malmberg (1966). 

South Tahoe Public Utility District began exporting its treated effluent by 
pipeline to Indian Creek Reservoir (table 11) in 1968. The Douglas County 
Water Reclamation Project began to export treated effluent from its Round Hill 
treatment plant to Carson Valley by way of Daggett Creek in 1969. In January 
1972, the Douglas County facility discontinued use of Daggett Creek and began 
©porting its treated effluent directly to the Carson River through a new pipe
line system (Julio Alvas, Plant Manager, oral canmun., 1972). According to 
Mr. Alvas, some future diversion of the treated effluent from the pipeline for 
irrigation in Carson Valley is probable. The Incline Village General Improve
ment District plant began export of its treated effluent to Carson Valley in 
1971. The District had, as of December 1971, delivered at least 98 percent of 
its effluent to the U.S. Bureau of Land Management and the Harry Schneider 
Ranch in Jacks Valley for stockwatering and irrigation. However, a pipeline 
allows effluent to be discharged directly to the river. 

The combined import of sewage effluent from all three sources in 1971 was 
about 3,700 acre-feet (table 20). The maximum capacity of the present Incline 
system is 3.5 million gallons daily, or about 3,900 acre-feet per year (Cliff 
Girbon, Jr., oral ccranun., 1972). That of the Douglas County Water Reclamation 
Project is 6 million gallons daily, or about 6,700 acre-feet per year (Julio 
Alvas, oral conmun., 1972). The South Tahoe Public Utility District may be 
exporting nearly 14,000 acre-feet annually by the year 2006 (Lake Tahoe Area 
Council, 1970, p. 5). This means that within just a few decades Carson Valley 
could be receiving about 25,000 acre-feet of imported sewage effluent annually 
from the Lake Tahoe basin. 
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Table 20.--Estimated imports of waste water 
to Carson River Itasin 

Inflow per water year (acre-feet) 
Import system — 

1968 1969 1970 1971 

South Tahoe Public Utility District 
via Luther Pass to Indian Creek a 1,280 2,470 2,640 2,930 
reservoir 1/ 

Douglas County Water Reclamation 
Project via Daggett Creek to 0 a 400+ 550 520 
Carson River 2/ 

Incline Village General Improvement 
District via Spooner's Summit to 0 0 0 a 290 
Carson River basin 3/ 

Total (rounded) 1,300 2,900+ 3,200 3,740 

1. Data from Lake Tahoe Area Council (1970, p. 23) and Jack Archambault of 
Lake Tahoe Area Council Laboratory (oral conmun., 1971). 

2. Data from Julio Alvas, plant manager, Douglas County Water Reclamation 
Project (oral comoun., 1971). 

3. Data from Cliff Girbon, Jr., plant manager, Incline General Improvement 
District Treatment Plant (oral conmun., 1971). 

a. First year of system operation; therefore, imports took place only part 
of the year. 
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OUTFLOW FROM THE HYDROGRAPHIC AREAS 

Surface and Subsurface Outflow 

All surface-water flew between hydrographic areas within the Carson River 
basin is listed in table 12. No surface water flows from the Carson River 
basin to adjacent areas, as all water not percolated or discharged by evapo-
transpiration flows to the Stillwater Wildlife Management area or to the sink 
areas. 

Subsurface flow between areas is discussed mainly in the section titled 
"Subsurface inflow" (see table 18). Possible subsurface leakage from the 
Carson Lake area of Carson Desert to Rawhide Flats in the Walker River drainage 
(not shown on pi. 1) was postulated by Everett and Rush (1967, p. 17), because 
the estimated annual discharge from Rawhide Flats was about five times greater 
than the estimated recharge. This imbalance resulted in an apparent water 
deficiency in Rawhide Flat of about 650 acre-feet per year. Two shallow wells 
were drilled in 1971 in the Bass Flats area, near Carson Lake in Carson Desert; 
this area is separated from Rawhide Flats by the Blow Sand Mountains. The 
static water-table surface inferred from water levels in these and nearby wells 
in Carson Desert suggests that ground-water movement in the shallow aquifer 
system is toward Carson Lake rather than toward Rawhide Flats. However, the 
water table in Rawhide Flats is about 20 feet lower than that in southern Carson 
Desert. Therefore, although available evidence refutes interbasin ground-water 
movement from Carson Desert to Rawhide Flats through shallow aquifers, the 
possibility of leakage through deeper aquifers still exists. The leakage 
requirement to satisfy estimated budget deficiencies in Rawhide Flats, only 
about 650 acre-feet per year, is completely masked by the great natural 
discharge in the Carson Desert. 

Public, Domestic, and Industrial Supplies 

Most of the residents in the study area, as well as industrial and 
conmercial enterprises in the cities and most comnunities, are served by public 
water supplies. Table 21 gives estimates of public, domestic, and industrial 
water use during the 1971 water year in the Carson River basin. Where possible, 
annual estimates were made on the basis of records of water diverted or 
delivered to consumers. These records were not adjusted to reflect true con
sumptive use. When no records were available, consumptive use was estimated 
through population estimates and application of an average use rate of 110 
gallons per day per person in most instances. For Minden and Gardnerville, a 
higher use rate of 120 gallons per day per person was applied to condensate for 
increased water consunption by a tourist population assumed greater than that 
of other unmetered rural communities. 

Table 22 gives a summary of estimated ground-water punpage for public supply, 
domestic, and industrial purposes during 1971. Tables 23 and 24 document the 
nunicipal water-supply histories of Carson City and Fallon, respectively, during 
recent years. 



Table 21.--Estinatms of public, domestic, sod industrial water use during 1971 water gear 

Population group or 
facility served Source of sipply 

Estimated 
1971 use 

(acre-feet) Basis of estimate 

Gardnerville Ranches 1/ 

Gardnerville 

Minden 

Genoa 

Carson Valley (rural) 

Nevada Medium Security Prison 1/ 

Subtotal (rounded) 

Stewart 

Carson Nater Co. 

Rural 

State system 

Subtotal (rounded) 

Virginia City (includes Gold 
Hill and Silver City) 

Residences in Mound House area 

Area near junction of U.S. 
Highway 50 and Nevada 
Highway 17 

Dayton 

Rural 

Subtotal (rounded) 

Silver Springs 

Rural 

Subtotal (rounded) 

Carson Valley 

2 wells 

4 wells 

2 wells 

Flow of Genoa Canyon 1/, springs 
in Schoolhouse Canyon 1/, some 
piped water from Sierra Canyon 1/, 
and individual wells. 

Individual wells 

2 wells at Medium Security Prison 

Eagle Valley 

1 active well 

Diversions from Clear Creek to 
water lams and grounds 

5 wells in Eagle Valley; 2 wells 
in Jack's Valley; Eagle Valley 
spring and streamflow; 
imported water firm Marlette 
water system 

Individual wells 

Eagle Valley spring and stream-
flew 

Isgwrted water from Marlette 
water system 

Dayton Valley 

Imports from Washoe Valley and 
Tahoe basin via Marlette water 
system. 

Springs in the Virginia Range 

Individual wells 

Individual wells 

Individual wells 

Onrchill Valley 

2 amenity wells 

Individual wells 

Carson Desert 

160 Estimated population of 1,000. 
Golf course of about 20 acres 
at use rate of 2 feet annually. 

110 Estimated population of 820. 

70 Estimated population of 500. 

20 Estimated population of 135 
plus unknown umber of live
stock. 

180 Estimated population of 1,500. 

50 Estimated population of 380. 

590 

100 Estimated population 1,000, about 
% of which reside only 3/4 of 
each year. 

50 Wbrts and Malmberg, 1966, p. 23. 

a 2,920 Records of Carson Nater Co. and 
Nevada Division of Buildings 
and Grounds (see table 23). 

400 Estimated population of 3,000+. 

a 150 Records of State Division of 
Buildings and Grounds (table 

a 253 19), and Worts and Malmberg 
(1966, table 6). 

3,870 

i 220 Records of State Division of 
Buildings and Grounds (table 
19). 

12 Estimated population of 100. 

5 Estimated population of 25-50. 

30 Estimated population of 250 and 
several cosmercial establishments 

30 Estimated population of 250. 

300 

30 Estimated population of 225 and 
8 comaercial establishments. 

25 Estimated population of 200. 

S5 

Hazea Diversions from Druckee Canal 10 Estimated population of 50-100. 

Fallon 2 wells a 1,030 City pupage records. 

U.S. Naval Air Station 3 wells a 438 Navy piapage records. 

ftnal Individual wells ' 1,000 Estimated population of 8,000+. 

Keanametal, Inc. 1/ 1 well 50 Information from J. D. Frank, Keanametal, Inc. 1/ 
Nanager 

Subtotal (rounded) 2,530 

Total (rounded) 7,300 

1. Location not shown on plate 1. 

a. Estimate of water delivered to t, but not adjusted to reflect true consueptive use. 
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Table 22.--Summary of estimated ground-water 
pumpage for public supply, domestic, and 
industrial purposes, 1971 water year 

Orographic area 

Carson Valley 580 
Eagle Valley 1,360 
Dayton Valley 65 
Churchill Valley 55 
Carson Desert 2,500 
Packard Valley minor 
White Plains none 

Total (rounded) 4,600 

Table 23."Water input to the Carson Water Company distribution 
system during the 1970 and 1971 calendar years 

I N P U T  

1970 1971 

Source Acre-feet 

Percentage 
of annual 
subtotal Acre-feet 

Percentage 
of annual 
subtotal 

Pumpage from Eagle 
Valley wells 1/ 1,264 45 1,357 47 

Stream and spring flow 
from Eagle Valley 
drainages 1/ 1,340 48 1,363 47 

Imports from the State 
distribution system 2/ 212 7 174 6 

Eagle Valley system 
subtotal 2,816 100 2,894 100 

Jack's Valley system 1/ 23 - - . 25 

Water Company combined 
system total (rounded) 2,840 2,920 , - -

1. Data from Carson WSater Co. records. 
2. Data from Nevada Division of Buildings and Grounds. 
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Table 24„--Pumpage of Fallon city wells and Fallon 
Naval Air Station wells during 

the 1966-71 water years 

Pumpage (acre-feet per year) 
Water 
year Fallon wells 1/ Navy wells 2/ Total 

1967 784 457 1,241 
1968 853 486 1,339 
1969 911 438 1,349 
1970 874 438 1,312 
1971 1,029 438 1,467 

1. Data furnished by Milton Lakey, Assistant City Engineer 
of Fallon. 

2. Data furnished by Lt. P. A. Faletti, Public Works 
Officer, U.S. Naval Air Station, Fallon. 

A few small industrial concerns in the larger municipalities generally 
satisfied their limited water needs as of 1971 from the municipal-supply systems. 
Kennametal, Inc., operates a plant about 10 miles north of Fallon. They obtain 
part of their water supply from a well at the plant site which produced about 
50 acre-feet of water in 1971,. They supplemented this water with about 6 acre-
feet purchased from the city of Fallon (J. D. Frank, Mgr., oral commun., 1972). 

Water is used for power generation at Lahontan Item by Sierra Pacific Power 
Co., and at a small powerplant on the V-canal by the Truckee-Carson Irrigation 
District. However, since 1967, no water has been used for power generation 
alone, because the plants use water only when it is being released for irrigation 
purposes. 

Irrigation Pumpage 

Cropland within the report area is irrigated primarily with surface water. 
Most ground-water pumpage for irrigation in areas upstream from Lahontan Reservoir, 
particularly in Carson and Dayton Valleys, is supplemental to surface-water 
irrigation. In other words, most irrigators supply their crops with ground water 
only when surface-water supplies are inadequate. As a result, pumpage is largest 
during years of deficient surface-water supply, and smallest during years of. 
abundant runoff. Table 25 shows the estimated maximum, minimum, and average 
irrigation punpage under current (1971) conditions of agricultural development. 

Pumpage estimates for Carson Valley were made during a recent ground-water 
investigation (Walters, Ball, Hibdon, § Shaw, 1970, p. 42). The estimate for 
1968 was 10,000 acre-feet, when the combined river flow was about 70 percent of 
the 1905-69 average. The estimate for 1969 was 3,000 acre-feet, when combined 
river flow was about 176 percent of the 64-year average. This suggests that the 
average annual punpage rate during years of normal river flow is about 5.000 
acre-feet. 

Irrigation punpage in Eagle Valley is estimated at less than 100 acre-feet 
per year, because the only known punpage not accounted for as domestic and 
municipal use is that for the local golf course and cemetery. 
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Table 25.—Estimated annual irrigation pumpage 

Punpage estimates (acre-feet) 

Snail 
Hydrographic area , runoff 

years 

Average 
runoff 
years 

Large 
runoff 
years 

Dayton Valley 2/ 
Churchill Valley 3/ 

Carson Valley 1/ 
Eagle Valley 

10,000 
less than 100 

7,000 
50 

5,000 
less than 100 

3,500 
50 

3,000 
less than 100 

1,200 
50 

Carson Desert 4/ ' 
Packard Valley~3/ 
White Plains 3f~ 

minor 
none 
none 

minor 
none 
none 

minor 
none 
none 

Total (rounded) about 17,000 about 9,000 about 4,000 

1. Modified from data of Walters, Ball, Hibdon, 5 Shaw, 1970, p. 42. 

2. Based on field data collected during this study and water-rights data 
qf Nevada State Engineer's office. 

3. Based on field data collected during this study. 

4. Oral ccmnunication with Truckee-Carson Irrigation District staff, 1971. 

Irrigation pumpage in Dayton Valley is also mainly supplemental to surface-
water irrigation. The exceptions are in the Stagecoach area (17/23-10) and the 
area southeast of the Carson River a few miles downstream from Dayton (16/22-4 
and 9), where farmers cumulatively irrigated about 400 acres exclusively by 
ground-water pumpage in 1971-72. 

The only known irrigation pumpage in Qiurchill Valley during 1971-72 was 
for an alfalfa field of about 15 acres at the west edge of Silver Springs. The 
annual pumpage is estimated at about 50 acre-feet, and is supplied by well 
18/24-25bda (pi. 1 and table 39). 

The Carson Desert probably has only a minor amount of irrigation punpage 
because the Truckee-Carson Irrigation District does not permit ground-water 
irrigation of areas greater than one acre by any individual farm. Therefore, 
each farm does not irrigate more than a small garden or lawn with ground water, 
and the total emulative punpage for this purpose probably is accounted for in 
estimates of rural domestic water use (table 21). 

I 
A comparison of tables 21 and 25 shows: (1) irrigation punpage is somewhat 

more than all other punpage in Carson and Dayton Valleys, (2) irrigation punpage 
is about equal to other punpage in Churchill Valley, (3) public, domestic, and 
industrial punpage is much greater than irrigation punpage in Eagle Valley and 
Carson Desert, and (4) combined punpage for all purposes in Packard Valley and 
White Plains is negligible. 
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Surface-Water Diversions 

Irrigation by surface-water diversions was not determined directly because 
this reconnaissance did not include detailed mapping of irrigated lands 
according to crop type; in fact, irrigated lands and phreatophyte areas have 
been field-mapped as a single unit (pi. 1). Estimates of irrigated acreages 
for the various hydrographic areas shown in table 28 were generally obtained 
from other sources, as credited in the table. Total evapotranspiration of 
crops and phreatophytes is approximated by difference in the water budget 
(table 30). 

Livestock Use 

Water for livestock comes from wells, springs, streams, and irrigation 
ditches. The amounts consumed are small compared to other types of water use. 
Table 26 lists the estimated average annual consumption by livestock from all 
water sources as of 1971. Total use of water by livestock throughout the study 
area in 1971 was about 700 acre-feet. 

Table 26.--Estimated annual consumption of water 
by livestock, 1971 calendar year 

Population estimates 1/ 
Total 

consumption 
Hydrographic area Range Milk (acre-feet, Hydrographic area 

cattle cows Hogs Sheep Horses rounded) 

Carson Valley 23,000 1,500 500 7,000 1,000 220 
Eagle Valley 1,100 100 minor 1,300 700 20 
Dayton and Churchill 2,000 minor minor 1,000 200 18 
Valleys 

480 Carson Desert 50,000 3,200 1,000 15,000 3,500 480 
White Plains 2/ minor none none minor minor minor 
Packard Valley 2/ 200 none none minor minor 2 

Total (rounded) 76,000 4,800 1,500 24,000 5,400 700 

1. Population estimates based on U.S. Dept. of Commerce (1971) and 
modified with assistance of County Extension Agent's staffs, except 
as noted. Animal per-capita use rates as follows (Nevada State 
Engineer, 1971, p. 16): 

Range cattle - 6 gal/d (gallons per day) 
Milk cows 20 gal/d 
Hogs 2 gal/d 
Sheep 2 gal/d 
Horses 10 gal/d 

Population estimates by P. A. Glancy. 
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Recreation Use 

Recreation is one of the fastest growing water uses in the Carson River 
basin. This reconnaissance does not allow an analysis of the present use or 
future potential of the river system for recreation purposes, because the use 
is generally nonconsumptive. Two principal areas of recreation use are 
Lahontan Reservoir, for boating and fishing, and Stillwater Wildlife Management 
Area, for wildfowl. 

Springs 

Nunerous small springs occur in the consolidated rocks of the mountains. 
Sane springs also discharge fron the valley fill (pi. 1). Although these springs 
. furnish water for stock and wildlife, the cumulative water quantities involved 
are minimal compared to punpage and streamflow in the area. The spring flow 
typically supports growth of meadowgrass, saltgrass, rabbitbrush, greasewood, 
willow, and aspen over very limited areas. Some of the flow probably seeps 
back into the ground. Doud Spring (ll/21-20cd) and Saratoga Spring (14/20-21cdd) 
in Carson Valley have much higher discharges than most springs visited during 
this investigation (table 27). The table indicates that several of the springs 
are thermal. Worts and Malmberg (1966, p. 30) discussed springs in Eagle Valley, 
and Morrison (1964, p. 117) discussed springs in the Carson Desert. 

Table 27.—Spring data 

Approximate 
land-
surface Estimated 
altitude flow Temperature 

Location Name (feet) Date (gal/min) °F °C 

ll/21-20cd Doud Spring 5,750 5- 7-70 180 70 21.0 
-26ba Double Spring 5,930 5-6-70 <10 52 11.0 

13/19-22abc Walleys Hot Spring 4,670 11-10-59 10-15 146 63.0 
14/19-23dd Hobo Hot Spring 4,760 5- 3-60 10-15 114 45.5 
14/20-21cdd Saratoga Hot Springs 4,700 5-14-70 350 122 50.0 
16/21-2daa Sutro Tunnel 4,480 6- 1-70 25-50 83 28.5 

-22cb Dove Spring 4,620 6- 1-70 5 59 15.0 
16/24-15bcd - - 4,275 6- 8-70 3 61 16.0 
16/29-34bc Lee Hot Springs 4,020 8-18-70 10 boiling boiling 
17/22--8cad Sutro Springs 5,590 7-23-72 10 69 20.5 
17/31-31ab Rock Spring 3,915 8-19-70 1 68 20.0 

-31ba - - 3,920 8-19-70 1 66 19.0 
18/22-25da Cooney Spring 5,330 6- 3-70 <1 69 20.5 
18/23-33ccb Corral Spring 4,395 12- 7-71 1 58 14.5 
28/34-31db - - 5,035 10- 8-70 5 62 16.5 
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Natural Evapotranspiration 
, • * 

In areas of shallow ground water, natural discharge occurs by evaporation 
from surface-water bodies and bare-soil areas, and by transpiration from 
naturally growing plants called phreatophytes, whose roots tap the ground-water 
reservoir. Large amounts of water are naturally discharged to the atmosphere by 
these evapotranspiration processes in the Carson River basin. However, as 
mentioned in the section on "Irrigation purapage," no estimates of crop or natural 
losses are made in this report. They are shown by difference in table 30. Evapo
transpiration areas are listed in table 28 and are shown in combination with 
irrigated areas on plate 1. 

Estimates of average net evaporation from surface-water bodies in individual 
hydrographic areas of the Carson River basin are shown in table 29. Acreage 
estimates were based on the following assumptions and criteria: Carson Valley 
acreage includes ponds, lakes, and major stream channels; Dayton Valley acreage 
is almost all river-surface area; Qiurchill Valley acreage is largely lahontan 
Reservoir and a small amount of river surface; Carson Desert acreage includes a 
reasonably firm estimate of about 35,000 acres of lakes, ponds, and reservoirs; 
a somewhat less confident estimate of about 10,000 acres in Carson Lake; and a 
very crude estimate of about 20,000 acres of flooded playa in the Carson Sink and 
Fouimile Flat areas. 

Evaporative discharge from bare soil (table 28) involves water losses from 
the ground-water reservoir, but not losses associated with playa-surface flooding, 
which are accounted for in estimates of evaporation from surface-water bodies. 
Significant areas of bare-soil ground-water discharge exist only in Carson Desert 
and White Plains. The probability of ground-water discharge from the playa areas ) 
of Turupah Flat, southeast of the Fallon Naval Air Station, and Bass Flats, at the 
southern edge of Carson Lake, is very uncertain. Recently drilled shallow wells 
in these playas suggest static water levels in Turupah Flat and Bass Flats are 
about 11 feet and 14 to 25 feet below land surface, respectively (table 39); the 
amount of ground-water discharge under these conditions is considered minor. 

Water losses from large areas in the Carson Lake and Stillwater Wildlife 
Management segment of Carson Desert are dominated from time to time by either 
water-surface evaporation, bare-soil ground-water discharge, phreatophyte 
discharge, or various combinations of these three types of discharge, depending 
on prevailing water supplies and water-management practices. These areas of 
variable discharge, therefore, are listed in several special discharge categories 
in table 28. 

Packard Valley has practically no water-surface evaporation. Transpiration 
from about 1,700 acres of phreatophytes is estimated to be about 340 acre-feet 
per year. 
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Table 28.--Estimated acreage of irrigated lands, phreatophytes, 
surface-water bodies, and discharging playas 1/ 

(All figures rounded) 

Carson 
Valley 

(Nevada) 
Eagle 
Valley 

Dayton 
Valley 

Churchill 
Valley 

Carson 
Desert 

Packard 
Valley 

White 
Plains Total 

Irrigated lands a 48,000 b 700 a 6,300 a 1,300 c 56,000 (d) (d) 112,000 

Ph r ea t ophy t ee.V 6,000 b 5,100 6,700 22,000 e 300,000 1,700 13,000 e 350,000 

Surface-water bodies 
(lakes, ponds, and 
streams) 

1,100 minor 300 >7,000 65,000 minor 500 74,000 

Discharging playa none none none none 276,000 none 12,000 290,000 

Playa of uncertain 
ground-water discharge 

none none none none 5,500 none (d) 5,500 

Nixed marsh grass, grease-
wood, bare soli, and 
surface water 

(d) (d) (d) (d) 4,200 (d) (d) 4,200 

Mixed bare soli and a few 
phreatophytes 

(d) (d) (d) (d) 32,000 (d) Cd) 32,000 

Mainly surface water with 
some pasture, marsh 
grass, and phreatophytes 

(d) (d) (d) (d) 4,200 (d) (d) 4,200 

Total (rounded) 55,000 5,800 13,000 30,000 740,000 1,700 25,000 870,000 

1. Values determined during period of study. Some areas may vary substantially during periods of varying 
wetness.' 
2. numerical difference between combined reconnaissance-field-mapped acreage of phreatophytes and 
Irrigation, and reported Irrigated acreage. 
a. Acreage from U.S. Soli Conservation Service (Joe VanMullem, oral and written coHnin., 1974). 
b. From Worts and Halmberg (1966, p. 24 and table 8). 
c. From U.S. Bureau of Reclamation (Nathan Geering, oral commun., 1971). 
d. No acreage determined in given category. 
e. Includes about 250,000 acres where phreatophytes may be spotty or In some places absent. 



Table 29.--Estimated average annual evaporation from surface-water 
bodies for mainstem hydrographic areas, 1919-69 

Hydrographic area 

Estimated 
average 
area 

(acres) 

Net 
evaporation 
rate 1/ 
(feet per 
year) 

Average annual 
discharge 
(acre-feet 
per year) 

Carson Valley 
Dayton Valley 
Churchill Valley 

Carson Desert 

1,100 
300 

>7,000 
a 45,000 
b 20,000 

2h 
3 
>% 
4 

a 2 

2,800 
900 

30,000 
180,000 220 000 
40,000 "U.UOU 

1. Average annual lake evaporation (Kohler and others, 1959, pi. 2) minus 
average annual precipitation (table 4). 

a. Perennial lakes and ponds as determined by 1971 field studies. IXiring 
periods of deficient water supply, such as 1920-35 and 1958-61, many of 
these areas reportedly decrease markedly (Harold Soule, Truckee-Carson 
Irrigation District, and George Luke, Stillwater resident, oral conmun., 
1974). 

b. Mainly playa areas that are partly flooded on a very irregular basis. 
Therefore evaporation rate assumes water coverage only half of each year on 
the average. 

Part of White Plains is flooded about twice per decade, on the average, during ) 
years of large runoff in the Humboldt River basin. The ponded flood water 
generally evaporates and (or) drains to Carson Desert, and the flooded areas 
become dry within a few months. Wiater-surface evaporation probably averages less 
than 500 acre-feet per year. Phreatophytes (mainly greasewood) occupy about 
13,000 acres in a generally sparse pattern, and consume an estimated 1,300 acre-
feet per year. Ground-water discharge from bare soil is an estimated 1,200 acre-
feet per year from about 12,000 acres of playa surface. Total evapotranspiration, 
then, may be about 3,000 acre-feet per year for White Plains. 
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WATER BUDGETS 

Water budgets for the mainstem hydrographic areas are dominated by the Carson 
River, because river-flow quantities generally are much larger than other budget 
elements. Water budgets for hydrographic areas are shown in table 30. The 
various budget elements are determined for the 51-year base period 1919-69, and 
therefore, the recent sharp increases in water imports as well as domestic and 
municipal use have little effect on the long-term budget averages. 

Mainstem Areas 

Carson Valley (Nevada) 

In Carson Valley, most mountain-front runoff (table 14) and most of the 
ground water recharged through consolidated rocks reach the river or the valley-
fill ground-water reservoir. The net average quantity annually entering the 
system by these two processes is assumed to be about 30,000 acre-feet (table 30). 

The annual net depletion, or consumptive use, within the valley is computed 
by difference to be about 80,000 acre-feet. This estimate compares favorably 
with the 77,000 acre-feet of Piper (1969, p. F7), although Piper relied on a 
different period of record (1909-60) and also included the area in California 
below the Woodfords gage. 

Dayton Valley 

Most of the mountain-front runoff in Dayton Valley (averaging 1,400 acre-feet 
annually, table 14) is assumed to be either dissipated by evapotranspiratian or 
infiltrated to the ground-water reservoir before reaching the river. As a result, 
potential ground-water recharge (7,900 acre-feet annually, table 17) is considered 
the local input to the Dayton Valley hydrographic areas. 

Churchill Valley 

The hydrologic budget of Churchill Valley is dominated not only by natural 
river flow, as are upstream valleys, but also by inflow of the Truckee Canal, 
evaporation from Lahontan Reservoir, and man-controlled releases from Lahontan 
Reservoir. Therefore, man-controlled activities dominate the outflow elements 
and also strongly influence inflow totals. Natural local input (mountain-front 
runoff, 900 acre-feet, plus potential ground-water recharge, 1,300 acre-feet) 
is insignificant vhen compared to most other budget elements. The budget of 
table 30 shows 30,000 acre-feet per year of 'tother outflow quantities" (by 
difference), vhich includes crop, phreatophyte, mmicipal, and domestic consump
tive use. However, the total seems to be about 10,000 acre-feet more than the 
apparent water requirements indicated according to crop and phreatophyte acreages. 
Therefore, the apparent excess of 10,000 acre-feet presumably is either the 
product of errors in the estimation of inflow and outflow elements, or it represents 
a quantity of water escaping the valley via seme undefined route. 



Table 30.—Reconnaissance water budgets. In ecre-feet 

tor malnatea hydrographlc areas. 1919-69 

p" year-

£*"on Dayton 
Valley valley 

(Key.) 7 

Churchill 
Valley 

Carson 
Desert 

Total 
(rounded) 

INFLOW 

Malnstea inflow: 

Streaaflow (table 12) 

Ground water*(table 18) 

Imported water (tables 19 
and 20) 

Inflow free nonaalnstea 
(adjacent) hydrographlc 
areas: 

Streaaflow 

Ground water (table 17) 

Input to system from within 
aalnatem hydrographlc area 

TOTAL INFLOW (rounded) 

OUTFLOW 

Malnstea outflow: 

Streaaflow (table 12) 

Ground water (table 16. 
and p. ) 

Evaporation froa surface-
water bodies (table 29) 

Other outflow quantities!/ 

TOTAL OUTFLOW (rounded) 

315,000 

7,200 

c alnor 

f 3,100 

g 600 

272,000 a 268,000 b 380,000 

15 70 

d 150 e 170,000 

g 3,500 

g 1.600 

h 1,000 

h 150 

unknown 

e 10,000 

1 1,600 

J 1,2 00 

272,000 a 268,000 b 380,000 

alnor 70 alnor 

2,800 900 

80,000 n 16,000 

315,000 

7,200 

180,000 

8,500 

3,600 

k 30,000 L 7,900 I 1,300 I 1,300 40,000 

355,000 285,000 440,000 390,000 550,000 

0 0 
<1,000 <1,000 

30,000 220,000 250,000 

o 30,000 p 170,000 300,000 

355,000 285,000 440,000 390,000 550,000 

1. Computed by difference: totel Inflow minus all other outflow eleaents. Includes 
water consumptively used for municipal, industrial, domestic, and agricultural 
purposes, plus evapotransplratlon froa phreatophytes and playas. 

a. Carson River, 252,000 acre-feet (table 12) plus Buckland Ditch, 16,000 acre-feet. 

b. U.S. Bureau of Reclaaatlon records. 

c. Average Import from Lake Tahoe basin alnor for period 1919-69. 

d. For Virginia City area; eetlmatad long-term average on basis of data In table 19). 

e. Truckee Canal (quantity for Carson Deeert la net Import). 

f. Clear Creek (Worts end Weinberg, 1966, p. 19, plus 100 ecre-feet diversion froa 
Clear Creek to Jacks Valley). 

g. From Eagle Valley (Worts and Melmberg, 1966, p. 19 and 29). 

h. Inflow from Adrian Valley (Buxel, 1969, p. 22). 

1. Inflow froa White Plains (1,000 aere-ft per yr) and Packard Valley (400 acre-ft 
par yr). 

j. Inflow from White Plains (20 acre-ft per year), Packard Valley (400 acre-ft per 
yr), and Fernley area (800 acre-ft per yr, Van Denburgh and others, 1973, 
p. 47). 

k. Met annual average Input of 30,000 ecre-feet assumed on the basis of 15,000 
ecre-feet estimated mountain-front runoff (table 14) and 25,000 acre-feet 
estimated potential ground-water recharge (table 17). 

t. Assumed equal to estimated potential ground-water recharge (table 17). 

m. Agrees reasonably well with 77,000 aere-feet of Piper (1969, p. F7). Includes 
water consumed by about 54,000 acres of crops and phreatophytes. 

n. Includes minor puapage for stock snd domestic use, plus water for 13,000 seres 
of crops end phreatophytes. 

o. Includes puapage for stock and doaestlc and water for about 20,000 acres of 
crops and phreatophytes; may Include substantial ground-water outflow to 
Carson Desert (see test). 

p. Includes water consumed by 56,000 acres of crops and up to about 620,000 acres 
of phreatophytes and discharging playas. 



Carson Desert 

Carson Desert hydrology is dominated by man-controlled releases from Lahontan 
Reservoir. The "other outflow quantities" determined by difference suggest that 
only 170,000 acre-feet of water is consumed annually by domestic, municipal, and 
agricultural consumptive use and natural evapotranspiration. The crops,.phreato-
phytes, and naturally discharging bare playas (table 28) alone probably would 
consume or discharge considerably more than 170,000 acre-feet annually. Therefore, 
the outflow of water from Carson Desert seems greater than is accountable through 
the combined inflow elements. Reconciliation of this critical problem, unfortunately 
was beyond the scope of this reconnaissance. 

Another budget element not considered in this reconnaissance is the amount of 
irrigation water that went into ground-water storage from canals, distribution 
ditches, and fields following the start of the Newlands Project in about 1905. 
Water levels locally rose as much as 50 to 60 feet during the period 1905-30 
(Rush, 1972). This additional water loss, if known, would increase the losses 
under the "outflow" section of the budget (table 30). 

Nonmainstem Areas 

Eagle Valley 

The water budget of Eagle Valley used in this study is that of Worts and 
Malmberg for conditions as of 1965 (1966, p. 33 and table 11). Their budget 
indicates a near balance between inflow and outflow of about 15,000 acre-feet 
annually; of that quantity, about 8,800 acre-feet ultimately reaches the mainstem 
Carson River (table 30), and the residual, 6,200 acre-feet is assumed dissipated 
within Eagle Valley. 

Packard Valley 

Packard Valley is tributary to Carson Desert (though it is not tributary to 
the Carson River). Subsurface leakage to Carson Desert from Packard Valley is 
considered as the arithmetic difference between estimates of recharge and natural 
discharge in Packard Valley. Estimated recharge (table 17) is 710 acre-feet and 
natural discharge from about 1,700 acres of phreatophytes (table 28) is estimated 
at about 340 acre-feet. Subsurface leakage is therefore assumed to be about 400 
acre-feet. Average annual surface-water runoff to Carson Desert from Packard 
Valley probably is less than 100 acre-feet per year. 

White Plains 

Average annual outflow fran the White Plains hydrographic area is estimated 
at about 6,000 acre-feet, and consists of about 1,000 acre-feet of surface-water 
flow (p. 38); an estimate of 20 acre-feet of ground-water underflow to Carson 
Desert (table 18); about 2,600 acre-feet of natural discharge by 13,000 acres of 
phreatophytes (table 28); 1,200 acre-feet of bare-soil evaporation from 12,000 
acres (table 28); and roughly 1,000 acre-feet of estimated water-surface 
evaporation from about 500 acres (table 28). 



Average annual inflow estimates are as follows: a minor amount of ground
water recharge within the hydrographic area (table 17); and ground-water inflow 
from the Humboldt Sink of about 60 acre-feet (table 18). Surface inflow from the 
Humboldt Sink is assumed to equal the difference between the other elements of 
inflow and outflow, or about 6,000 acre-feet per year, on the average (p. 38). 

Entire Carson River Basin 

For the entire report area, including ma ins t em and nonmainstem hydrographic 
areas, the estimated total water supply has averaged about 560,000 acre-feet per 
year during the base period 1919-69. The total includes 550,000 acre-feet in 
ma ins tern areas (table 30), 6,200 acre-feet dissipated in Eagle Valley (p. 67), 
710 acre-feet in Packard Valley (p. 67), and 6,000 acre-feet in White Plains 
(p. 67). Of this approximate 560,000 acre-feet total supply, 322,000 acre-feet 
enter the report area from the Carson River drainage in California (table 30), 
180,000 acre-feet are imported from the Truckee River via the Truckee Canal 
(table 30), 6,000 acre-feet are supplied from the Humboldt River drainage via 
White Plains (p. 67), and 1,000 acre-feet enter from the Walker River basin via 
Adrian Gap (table 30). Thus, the combined total inflow from outside the report 
area is roughly 510,000 acre-feet. Therefore, only about 50,000 acre-feet, or 
slightly less than 10 percent, of the total area supply is generated within the 
study area which was confined to Nevada. 

The estimated total outflow also has averaged about 560,000 acre-feet per 
year, including 250,000 acre-feet of evaporation from surface-water bodies 
(table 29) and 310,000 acre-feet (calculated by difference) of evapotranspiration 
from phreatophytes, bare playas, and agricultural lands plus water consumed for 
municipal, industrial, and domestic purposes. 



WATER QUALITY 

^ water quality of the Carson River basin is best in the headwater areas 
ana tends to deteriorate in a downstream direction as a result of both natural 
processes and man-caused effects. The quality involves, and is determined by, 
a conplex interrelationship of at least four general components: (1) physical 
characteristicsof the water, such as temperature and rate and path of movement, 
tzj dissolved chemical constituents in the water, (3) particulate matter carried 
by, or in contact with, the water, and (4) the biologic community of plants and 
animals, including man, that live partly or wholly in this hydrologic environment, 
ine complex interrelationship of the above components requires detailed knowledge 
or Carson River basin hydrology both to understand present water-quality character
istics and to predict successfully specific future changes in water quality. This 
required knowledge is presently inadequate, mainly because of a shortage of hydro-
logic data. Therefore, this study is concerned mainly with a sunmary presentation 
feasible° available data and preliminary interpretations of these data, where 

General Chemical Character 

. TabJe 31 shows chemical analyses of representative water sanples collected 
within the report area. Although the interpretations of chemical quality in the 
25?y !rf,aJely the data of table 31, they are also based in part on 
PC? others (1953), University of Nevada (1944), Walters, Ball, Hibdon, 
5 Shaw (1970), Guyton § Associates (1967), and Worts and Malmberg (1966). Data 
from these reports generally are not repeated in table 31. Many unpublished 
analyses from the files of the Nevada Division of Health were also utilized in 
the interpretations. Some of these data are included in table 31. 

The specific conductances in table 31 can be used as a preliminary indication 
of general chemical character, because the concentration of dissolved solids in a 
jater, expressed in milligrams per litre (rag/1), is generally 55 to 70 percent of 

c°n"uotance, in micromhos per centimetre at 25°C (hereafter abbre
viated •micromhos"). Milligrams per litre are equivalent to parts per million in 
most waters; see footnote 1, table 31. 

Criteria for Suitability 

Suitability for Domestic Use and Public Supply 

The U.S. Public Health Service (1962, p. 7-8) has formulated standards 
• generally accepted as a guideline for drinking-water supplies; these 
standards have been adopted by the Nevada Bureau of Environmental Health for 
ESSiS?1*?1165 *2 Se State* ^ standards. as they apply to data listed in 
xaDie oi, are as follows; 
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Teble 31.—Chenlcel tpih>» of well. aprltm. atrean. and lake water* 

Part A.—Routine analytical deteralnationa 

MlilJRraat par litre (upper nuabcr) and 
willieoulvalent* oar lltra (lower n\Mber).V 

Factor* afiectlnR 
Specific auitablllty 
conduct- for irrlftttlon*/ 
aace pB 5a-

Hard- (alero- (lab. lln- So
nata atot par datar- ity dlua 
aa ca at mlna- bar- har-
CaCOj J5*C) tlon) ard SAX ord XSC 

Source (vlth 
veil depth 

where Date 
Location appropriate) stapled 

Sodlua 
(Na) 

Tea- M*R- plus Car
per- Total Cal- oe- potaa- tlcar- bon- Sul- rhlo- HI- Dia

lect atura Iron cfua elua alum Donate ate fate ride trate solved 
2/ *r *c (r.) (u) (i«i (it)V (hcoj) (co5) (so.) <ci) (ro3) MitdeV 

CARSON VALLEY 

ll/19-llat fradrlckaburs 
Canyon CrMk 

12-10-56 
to) 

R — — — 6 
0.10 

1.3 
0.11 

(a) 34 
0.36 

0 
o.oo 

1.9 0.4 
0.04 o.ni 

— 11 *1 70 7.9 L 0.3 L S 

ll/2i-20cd Baud Sprint 5- 7-70 C — — — 12 
1.60 

16 
1.30 

18 
0.79 

169 
2.77 

0 
0.00 

39 4 
0.81 0.11 

— — 143 310 0.2 L .7 L S 

-26ba Rouble Sprint 1- 6-70 c 12 11.0 — 32 
2.39 

20 
1.65 

33 
1.44 

194 
3.18 

0 
0.00 

112 6 
2.33 0.17 

— — 212 140 0.1 L 1.0 1 8 

•XU •ryant CrMk 9-22-69 6 — — — 66 
2.10 

14 
1.12 

19 
0.83 

0 
0.00 

0 
0.00 

199 4 
4.14 0.11 

— — 171 600 4.3 1 .6 L 8 

12/1*-lea Nott Caayea 
CrMk (a) 

12-11-36 R — — — 0.6 
0.44 

1.3 
0.11 

(a) 43 
0.74 

0 
0.00 

1.9 0.7 
0.04 0.02 

— 61 28 82 8.1 1 .4 I 

-14cb Shnrldan 
CrMk (4) 

12- 7-36 R — — — 7.2 
0.36 

1.1 
0.09 

(a) 14 
0.36 

0 
0.00 

4.3 0.4 
0.09 0.01 

— 11 21 68 0.0 I .4 L 

-26dad Luther Cr.nk 
(a) 

12- 7-36 R — 
0.20 

0.3 
0.04 

(a) 31 
0.31 

0 
0.00 

0 0.7 
0.00 0.02 

— 16 12 57 0.0 L .4 L 

12/20-4baad dell (343 ft) 
(4) 

S-ll-70 R — — 0.00 SB 
2.89 

16 
1.32 

21 
0.91 

266 
4.16 

0 
0.00 

17 0 
0.35 0.23 

7.2 
0.12 

274 208 — 7.6 I .6 L 

•4bbad Ml) (a) 2- 3-69 H — — 0.02 60 
2.00 

11 
0.90 

20 
0.87 

176 
2.88 

0 
0.00 

27 3 
0.36 0.14 

10 
0.16 

174 144 — 7.2 I .7 L 

-lOdccb Mil (443 ft) 
(•> 

4-29-70 8 — — 0.02 22 
1.10 

3 
0.61 

13 
0.63 

110 
1.00 

0 
0.00 

11 3 
0.23 0.14 

0.0 
0.01 

141 76 — 7.9 L .8 1 

-14adde Hell (497 ft) 
(.) 

1- 4-65 C 14 12.0 0.03 38 
2.89 

14 
1.18 

to) 251 
4.15 

0 
0.00 

21 10 
0.64 0.28 

19 
0.11 

107c 204 685 7.1 L .7 1 

•ISaaba Hall (430 ft) 
•to) 

4-29-70 a — — 0.00 26 
1.20 

4 
0.31 

13 
0.56 

105 
1.72 

0 
0.00 

11 3 
0.23 0.14 

0.0 
0.01 

146 76 — 7.6 I .6 L 

12/21-24bc Pine Put CrMk 
(a) 

12-22-36 a — — — 30 
2.30 

9.3 
0.78 

to) 194 
1.10 

11 
0.37 

23 1.9 
0.52 0.11 

— 214 164 195 0.6 1 .7 L 

23/19* 2cm Slerre Canpun 
Crnnk (a) 

12-13-36 R — — — 20 
1.00 

2.7 
0.22 

(a) 92 
1.11 

0 
0.00 

2.4 0.7 
0.05 0.02 

— 101 61 160 0.4 L .9 L 

-Mb Genoa Canyon 
Crook (o) 

12-13-36 R — — — 16 
0.80 

2.9 
0.24 

(a) 75 
1.23 

2 
0.06 

6.7 0 
0.14 0.00 

— 110 12 166 0.7 I .3 1 

•22abc Mlley'e lot 
Sprint <•) 

11-10-39 C 146 Sl.S 0.01 9.6 
0.68 

0.5 
0.04 

(a) 12 
0.20 

24 
0.00 

100 46 
6.16 l.M 

0.J 
0.00 

692® • 16 710 0.1 1 12 M 

-27b be Dattett CrMk 
(a) 

12-12-36 I — — — 11 
0.33 

2.6 
0.21 

to) 68 
1.12 

0 
0.00 

1.0 0.4 
0.02 0.01 

— 92 19 121 0.2 t .3 L 

13/20-29eded Mil (398 ft) 
(•) 

2- 1-69 • — — 1.6 22 
1.10 

3.9 
0.32 

12 
0.52 

93 
1.52 

0 
0.00 

16 3 
0.13 0.16 

2.2 
0.04 

123 72 — S.l 1 .6 L 

-12b.be Mil (101 ft) 
(a) 

2- >-<9 B — — 0.70 11 
1.05 

3.9 
0.32 

13 
0.37 

90 
1.68 

0 
0.00 

15 4 
0.11 0.11 

1.1 
0.03 

108 68 — 0.3 L .7 L 

13/21-2Secb Mil (93 ft) 5-14-70 C 38 16.3 — 29 
1.63 

9 
0.71 

33 
1.33 

140 
2.30 

0 
0.00 

17 0 
1.19 0.21 

— — 109 360 7.8 1 1.3 L 

11/22-29M buckeye CrMk 
(a) 

17-21-36 a — — — 27 
1.13 

9.3 
0.78 

to) 142 
2.13 

0 
0.00 

42 1.9 
0.07 0.11 

— 233 106 330 S.l I 1.0 L 

24/29-23dd •obo Rot 
Sprint (o) 

3- 3-60 C 114 63.3 0.01 6 
0.10 

0.7 
0.06 

(a) 31 
0.06 

17 
0.57 

109 76 
2.27 2.09 

0 
0.00 

413® IS 662 8.9 L 13 a 

14/20*21cdd Saratoga Rot 
Sprint 

3-14-70 C 122 30.0 — 172 
S.38 

0 
0.00 

160 
6.94 

4 
0.07 

7 
0.21 

678 19 
14.12 1.10 

— — 429 1.300 9.0 R 3.4 L 

RAGLE VALLEY 

21/29-21 tab Canyon 
Crank (a) 

11- 2-70 8 — — 0.07 10 
0.30 

1 
0.08 

17 
0.74 

76 
1.24 

0 
0.00 

tr. 2 
0.06 

0.1 
o.no 

67 28 *— 7.9 L 1.4 L 

-21 Unto Canyon 
Croak (a) 

11- 2-70 8 — — 0.05 11 
0.33 

1 
0.06 

8 
0.15 

36 
0.92 

0 
o.oo 1 2 

0.O2 0.06 
0.1 o.no 17 12 — 0.0 L .6 I 

13/20-74A Mil (111 ft) 
to) 

1-11-72 8 — — 0.52 26 
1.10 

6 
0.13 

a 
0.19 

115 
1.00 

0 
0.00 

3 2 
0.06 0.06 

1.8 
0.03 

122 00 — 7.9 L .4 I 

Mrkal Mil (69 ft) 9-1B-62 8 — — 36 
2.70 

20 496 
1.64 21.48 

717 
11.75 

0 
0.00 

112 272 
6.10 7.67 

0 
o.oo 

2.700 216 — 7.9 • 13 TO 0 

-17dd Mil (404 ft) 
(a) 

11- 2-70 8 — — 0.60 24 
1.20 

1 
0.08 

25 
1.09 

112 
1.04 

0 
0.00 

16 S 
0.18 0.14 

0.1 
o.no 

ISO 64 — 7.9 L 1.4 L 8 

-lUeab Mil (173 ft) 
(a) 

12-14-71 8 — — 0.17 21 
1.03 

7 
0.38 

6 
0.26 

103 
1.72 

0 
0.00 

« 1 
0.06 0.06 

0 
o.oo 

129 00 — 7.1 I .1 1 8 
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fort 4 T 1- "1 ,,kU M ~rh—1ctl —1"— cf —»• carina. atraaa. and lake nut.-Continued 

millt'— P*r litre (upper «at«r) and ractore eftactlat 
-<in..|„<T,l«nn Ml litre (ljwr dpaclflc suitability 

ledlia ; conduct- for irrlaatlci 
met pH la-

'jlacatloa 

•avca (with 
•all 447th 

akara 
47H4>ttota) 

Bata 
an* lad 

laa-

r 
taa-
par- Tatal Cal-
atara Iran claa 
*V *C (Fa) (Ca) 

•ai-
aa-
aia 
0%) 

flu 
potaa-
1m 
aoy 

III Car-
4oo-
ata 
(CO,) 

4ul-
fata 
(40a) 

Oklo-
r!4a 
(CI) 

•1-
trata 
(BO,) 

•lo
co land 
nolldeV 

•ard-
aaaa 
a* 
CaCO, 

uicro-
•boa yar 
ca at 
23*C) 

(lab. 11ft-
4atar— It, 
alaa- hai-
tltm) ail 

lo-
41ua 
hat-

441 ard 

i •4TT0B 741LKT 

13/20-laa 

I 

•all (214 ft) 5-20-70 0 — — — 23 
l.U 

4 
0.47 

15 
0.44 

42 
1.02 

0 
0.00 

37 
0.77 

4 
0.23 

14 
0.24 

— , 41 240 7.1 1 0.7 I 

14/20-14,23, lyrlaii e*ply-12- 7-71 
24;oad la* J 4 1 0a> 

I 14/21-14 back (ceaklntd 
(lax) 

0 —' 07 
4.04 

7 
0.55 

17 
0.73 

U4 
1.00 

0 
0.00 

200 
4.14 

2 
0.04 

270 548 7.* I .4 L 

14/20-2144 M la Pjiaia 
tail) 

5-20-70 0 40 15.5 — 451 
22.40 

04 
0.04 

0 
0.00 

41 
1.33 

0 
0.00 

1.410 
37.44 

55 
1.55 

— — 2,030 3,400 4.0 n .0 1 

14/21-2444 latn Taaaal 
(a) 

4-14-50 c 01 27.0 5.5 247 
13.52 

33 
4.34 

(a) 312 
3.U 

0 
0.00 

732 
U.24 

4.2 
(7.23 

0 
0.00 

1,120 c I 444 1,450 7.4 • 1.0 1 

-12acd •all (245 ft) 7-11-72 6 05 25.0 — 120 
5.00 

0 
0.00 

170 
7.52 

40 
0.40 

0 
0.00 

570 
U.47 

30 
0.44 

— • — 300 1,240 7.4 • 4.3 L 

•1M •all (244 ft) 7-11-72 8 47 10.5 — 72 
2.50 

10 
1.40 

41 
1.70 

141 
2.44 

0 
0.00 

140 
3.75 

U 
0.3* 

— — 240 437 7.4 • 1.1 L 

-22<4 4*rla* 4- 1-70 6 50 15.0 — UO 
5.40 

27 
2.24 

33 
1.50 

250 
4.U 

0 
0.00 

204 
4.27 

U 
0.71 

— — 348 450 4.2 • .4 I 

-2M •all (250 ft*) 
(a) 

5-15-45 • — — • 0.13 47 
2.54 

17 
1.44 

44 
2.74 

103 
3.14 

0 
0.00 

170 
3.54 

1* 
0.54 

u 435 240 — 7.4 • 1.4 I 

-2444 •all (US ft) 
(4) 

2-14-72 • — — 0.31 57 
1.05 

12 
0.00 

54 
1.44 

173 
2.44 

0 
0.00 

54 
1.17 

• 
0.23 

4.4 
0.07 

275 140 — 7.5 L 1.2 I 

-2ta4 •all (115 ft) 12- 4-71 C — — — 122 
4.50 

22 
1.40 

44 
1.01 

250 
4.10 

0 
0.00 

240 
5.43 

U 
0.37 

— — 420 •11 4.2 • .* L 

•M •all (7t ft) 
(a) 

7-10-47 • — — 0.04 413 
20.41 

24 
2.14 

52 
2.24 

154 
2.52 

0 
0.00 

1,040 
U.07 

14 
0.45 

1.7 
0.03 

1,110 1,140 — 7.4 • .7 L 

—2444 •all (15 ft) 5-20-70 C — — — 444 
22.34 

30 
3.21 

5 
0.21 

204 
3.41 

0 
0.00 

*95 
20.72 

33 
0.99 

41 
0.44 

— 1,240 2,200 7.4 • .0 I 

14/22-7444 •all (100 ft) 10- 4-47 • 10 24.5 0.13 102 
5.00 

1 
0.04 

42 
1.43 

140 
2.44 

0 
0.00 

192 
4.00 

21 
0.5* 

0 
0.00 

543 240 — 7.7 L 1.1 L 

•all (145 ft) 
(a) 

4- 5-71 • — — 0.03 35 
1.75 

13 
1.07 

40 
2.13 

144 
2.72 

0 
0.00 

•0 
1.47 

14 
0.43 

5.2 
0.04 

320 140 — 7.4 L 2.2 I 

-44c •all (400 ft) 4- 1-70 0 44 10.0 — 52 
2.50 

14 
1.13 

27 
l.U 

144 
2.40 

0 
0.00 

*0 
1.47 

12 
0.34 

— — 144 4*0 4.2 L .1 L 

—12444 •all (a) 5-20-72 • — — 0.01 72 
2.50 

14 
1.32 

47 
2.01 

103 
3.20 

0 
0.00 

147 
3.4* 

U 
0.42 

22 
O.U 

471 248 — 7.4 M 1.* L 

-1144 I14ara4a Caayoi 
Craak 

2-10-72 C 52 U.O — 40 
2.00 

12 
1.02 

44 
1.04 

214 
3.57 

2 
0.07 

52 
1.04 

10 
0.24 

— — U1 447 4.4 B 1.4 I 

17/22-24*4 •all (122 ft) 
(a) 

1- 7-72 • — — 0.00 20 
1.45 

U 
1.44 

7 
0.30 

154 
2.52 

0 
0.00 

17 
O.U 

4 
0.23 

1.1 
0.10 

238 144 — 7.4 L .2 I 

-24*4 •all (121 ft) 
(a) 

1- 7-72 • — — 0.10 24 
1.30 

21 
1.73 

1 
0.04 

U1 
2.44 

0 
0.00 

14 
0.33 

4 
0.U 

4.2 
O.U 

US 154 — 7.4 L .0 I 

-10444 •all (177 ft) 4- 5-70 C — — — 130 
4.04 

24 
2.02 

27 
1.14 

U1 
2.44 

0 
0.00 

549 
7.44 

24 
0.73 

— — 4*4 1,000 7.4 B .5 L 

-1244 flmlle Caa) rai 
Craak 

5-25-40 C 54 13.5 — ISO 
4.40 

30 
3.14 

47 
2.03 

112 
1.44 

0 
0.00 

45* 
4.54 

10 
0.24 

— — 483 1,000 4.2 M .» 1 

•UC44C •all (431 ft) 7-15-72 C 40 20.5 — 44 
2.40 

10 
1.40 

42 
1.41 

134 
l.U 

0 
0.00 

140 
2.33 

• 
O.U 

— — 200 544 7.* • 1.3 t 

>14444 •all (100 ft) 7-20-72 C 47 10.5 — 52 
2.50 

24 
1.01 

24 
1,54 

105 
3.20 

0 
0.00 

150 
2.71 

• 
O.U 

— — 250 547 4.1 • 1.0 I 

—MAC •all 7-21-72 0 44 U.O — 32 
1.40 

u 
1.00 

20 
1.31 

174 
2.45 

0 
0.00 

40 
0.43 

0 
0.23 

— — 130 2*3 4.1 • 1.1 L 

17/23-M •all (212 ft) 
(a) 

5-14-72 • — — 0.02 45 
2.25 

14 
l.U 

42 
1.43 

173 
2.44 

0 
0.00 

43 
1.31 

30 
0.05 

U 
0.1* 

541 i 148 — 

• -2kc •all (105 ft) 
to) 

2- 2-72 • — — 0.40 4 
0.30 

0 
0.00 

42 
1.43 

24 
0.20 

0 
0.27 

44 
1.02 

. U 
0.37 

2.4 
0.04 

152 14 — 

-244 •all (100 ft) 
(a) 

5-14-72 • — — 0.01 SO 
2.50 

10 
0.02 

U 
1.00 

144 
2.20 

4 
0.20 

S3 
1.U 

14 
0.40 

14 
O.U 

2M : 1(4 — 4.5 L .4 1 

•M •all (120 ft) 
to) 

5-12-71 • — 0.00 32 
1.40 

15 
l.U 

54 
2.U 

154 
2.54 

0 
0.00 

03 
1.73 

30 
0.05 

1.1 
0.02 

335 140 — 4.2 I 2.0 L 

-10441 •all (100 ft) 
to) 

0-17-71 • — — 0.01 24 
1.70 

13 
1.07 

SO 
2.17 

171 
2.40 

0 
0.00 

73 
1.52 

14 
.0.43 

4.5 
0.U 

325 134 — 4.0 I 1.4 1 

-10144 •ail (loo ft) 
fa) 

0-17-71 • — — 0.02 70 
3.04 

20 
1.44 

41 
1.74 

154 
2.50 

0 
0.00 

204 
O.U 

U 
0.40 

2.5 
0.44 

504 274 — 7.4 1 1.0 L 

-11444 •all (70 ft) 
(a) 

0-5-71 • — — 0.01 Sf 
2.70 

U 
0.00 

07 
4.22 

,U7 
1.74 

0 
0.00 

001 
4.14 

21 
0.47 

5.5 
0.0* 

438 144 — 7.* • 3.1 l 

| -1144k •all (145 ft*) 
to) 

4- 2-70 0 57 14.0 — 43 
2.15 

10 
0.01 

US 
4.02 

144 
2.30 

0 
0.00 

1*3 
4.02 

52 
1.47 

— — 148 430 4.0 • 4.0 I 

-27*4 
j 

•all (220 ft) 
to) 

0-12-71 • — — 0.00 43 
2.13 

20 
2.34 

122 
5.50 

U7 
1.75 

0 
0.00 

17* 
2.73 

US 
4.27 

0 
0.00 

5(7 248 — 4.1 B 3.5 L 

•»- •all (510 ft) 
(a) 

5-24-71 • — — O.U 47 
3.24 

U 
1.01 

00 
2.01 

UO 
2.44 

0 
0.00 

123 
2.54 

75 
l.U 

42 
1.00 

530 240 — — B 2.4 L 

11/22-2544 Caaaay fprlac 
to) 

V20-71 • — — 0.04 40 
2.00 

u 
0.00 

20 
1.50 

144 
3.04 

0 
0.00 

40 
0.43 

4 
O.U 

2.3 
0.04 

U3 144 — 4.1 1 1.1 I 

lB/23-33c<4 Canal tfrtao 
to) 

7-20-71 • — — 0.00 25 
1.73 

14 
l.U 

SO 
1.30 

174 
2.44 

0 
0.00 

44 
1.00 

• 
O.U 

2.5 
0.04 

282 144 — 7.4 1 1.1 1 
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hrt A (coatlauad) Tabic 31 Chemical aaalvaes of wall, cor 1M. ctrtam. and lake vatara—Continuad 

Milligrams par litre (upper mobar) and ~ 
mllllaauivtlanta par litre (lower number)!' 

Sodium 
(Ha) 

Bomrea (with Tea- Ni|- plua Car- Hard-
wall depth Ana- far- Total Cal- wo- potaa- Blear- boo- Sal- Chlo- Hi- Die* waaa 
Hari Beta lwet atora iron elta alia a la bomate ata lata rlda trata aolvad aa 

Location appropriate) aaaplad }j *t #C (To) (Ca) 0%) (*>V (BCOj) (CO,) (SO*) (CI) (BO3) aolldaV CaCOj 

Spaelfle 
conduct* 
anca 

(micro-
mho* par 
cm at 
23*C) 

BB 
(lab. 
deter
mina
tion) 

Factors affecting 
•ulteblllty 

for irrigation*/ 
Sa-
llo- So-
Ity dlta 
hat- hat-
ard SAB ard BSC 

•B71CHILL VALLEY 

H/2*-lMctf Oprlat O- 8-70 6 61 14.0 — 60 
2.00 

16 
.1.30 

32 
2.34 

151 
2.47 

0 
0.00 

134 
2.79 

10 
0.26 

— — 165 560 7.9 L 1.7 L 8 

17/2«-Uka •ell 
<e) 

(200 ft) 3- 3-70 • — — 0.30 37 
1.83 

6 
0.33 

48 
2.96 

162 
2.66 

0 
0.00 

69 
1.65 

21 
0.59 

0.4 
0.01 

332 108 — 7.7 L 2.8 L S 

•Mm •ell 
(e) 

(63 ft) 11-22-70 • 42 5.5 0.23 62 
2.10 

IS 
1.68 

34 
2.33 

251 
4.11 

0 
0.00 

69 
1.44 

11 
0.31 

0 
0.00 

331 176 — 7.8 L 1.8 L s 

I7/2V«b. •ell 
(e) 

(105 ft) 4- 1-69 • — — 0.32 21 
1.05 

6.8 
0.56 

26 
1.13 

110 
1.80 

0 
0.00 

36 
0.75 

7 
0.20 

1.3 
0.02 

209 80 — 7.5 L 1.3 L s 

-1MM4 1 Bell 
<e) 

(150 ft) 4-11-70 • — — 0.33 27 
1.35 

10 
0.82 

13 
0.63 

110 
1.60 

0 
0.00 

31 
0.64 

10 
0.26 

0 
0.00 

193 104 — 7.9 L .6 L s 

11/24-2MA •ell 
(a) 

(360 ft) 6-12-69 • — — 0.00 63 
2.15 

16 
1.50 

36 
2.44 

142 
2.33 

0 
0.00 

124 
2.38 

27 
0.76 

14 
0.23 

612' 172 — 7.7 L 1.9 L ' s 

-27cm •ell 
(e) 

(300 ft') 9-17-71 • — — 0.02 67 
2.54 

11 
0.90 

49 
2.13 

134 
2.20 

0 
0.00 

107 
2.23 

26 
0.73 

10 
0.16 

364 160 — 7.9 L 1.7 L 5 

-2Mfcc •ell (a) 0-17-71 • — — 0.01 56 
2.79 

11 
0.90 

23 
1.09 

127 
2.08 

0 
0.00 

110 
2.29 

8 
0.23 

11 
0.16 

354 164 — 7.9 L .6 L s 

-32cbc •ell 
(e) 

(315 ft) 9-12-71 • — — 0.06 68 
6.39 

20 
1.64 

39 
1.70 

138 
2.59 

0 
0.00 

227 
4.73 

12 
0.34 

3.3 
0.06 

526 300 — 7.8 H 1.0 L s 

1S/25-4C •ell (560 ft) 6-12-67 • — — 2.6 157 
7.83 

1.6 
0.13 

49 
2.13 

361 
9.20 

0 
0.00 

4.8 
0.10 

32 
0.90 

0 
0.00 

060 400 — 6.6 N 1.1 L H 

-29cfc •ell 
<e> 

(290 ft) 6-12-69 • — — 0.13 60 
2.00 

15 
1.23 

36 
1.36 

151 
2.46 

0 
0.00 

65 
1.33 

24 
0.68 

12 
0.19 

346 160 — 8.0 L 1.2 L s 

CABS0H BCSEBT 

27/Jl-Jlab leek (ftlet 0-19-70 C 48 20.0 — — — 394 
6.46 

0 
0.00 

— 1,300 
36.67 

— — — 5,340 8.2 VB — — — 

U/29-ttae veil 
(776 (t) 

10- -56 (7) 82 26.0 — 8 
0.40 

1 
0.06 

330 
13.18 

460 
7.87 

12 
0.40 

43 
0.90 

230 
6.49 

— 930 24 1,850 8.0 H 31 VB IJ 

-22CCC fmckee-Car eee 
Irri(atles 
CeMl («) 

10- 2-56 G 70 21.0 1.6 21 
1.05 

4.4 
0.36 

(a) 84 
1.38 

0 
0.00 

29 
0.60 

6.8 
0.19 

1.8 
0.03 

145c 70 229 7.1 L .9 L s 

U/J0-12MC •ill (e) 6-15-63 C 40 1S.S — 4.8 
0.54 

0.5 
0.04 

(a) 784 
12.65 

47 
1.57 

876 5,420 
18.24 15190 

37 
0.60 

11,200c 19 17,500 8.5 0 420 VH 0 

-3Mc •ell (100 ft) 6-19-70 6 — — — — — — — — — 1,400 
39.49 

— — — 3,680 — 9B — — — 

21/Jl-tea Hell (160 ft) 0-19-70 C 66 19.0 — 13 
0.65 

31 2.500 
2.55 10151 

319 
6.31 

0 
0.00 

940 3,000 
19.37 84.63 

— — 160 10,600 7.6 0 86 VB 0 

-Slccc •ell 
(e) 

(500 ft) 1961(7) • — — 3 1 
0.05 

1 
0.06 

(a) 423 
4.93 

12 
0.40 

493 2,155 
0.10 60.79 

MM 4,820 6 — 8.7 91 270 VB 0 

29/27-ltte •ell (150 ft) 6-16-71 C — — — 300 
16.97 

110 
9.01 

1,100 
49.52 

212 
3.47 

0 
0.00 

2,700 
36.21 

490 
13.02 

— — 1,200 6,380 7.7 VB 14 VB 6 

29/29-7U Se4a Lake te) 0-29-58 C — — 0.10 7.9 
0.39 

194 
16.04 

(a) 1.230 
20.49 

1,360 
45.33 

6,220 7,370 
129.30 213A7 

2.2 
0.04 

24,700c 822 31,800 9.6 0 130 VB 0 

-224M •ell (61 ft) 2-25-64 I — — 0.10 53 
2.64 

25 
1.09 

117 
3.09 

307 
S.03 

0 
0.00 

144 
3.00 

32 
1.47 

10 
0.16 

60S 228 — 8.0 M 3.4 L s 

-224afc •ell 
(a) 

(1.155kft)12- 9-71 0 — — — 3 
0.23 

1 
0.11 

34 
2.35 

116 
1.93 

4 
0.13 

23 
0.48 

6 
0.17 

— — 16 276 8.6 1 5.3 L N 

29/29-Mcfk 
1.2 

•ell* CcoMlnad 6-29-69 • 
flee; 906 aad 
321 (t) 

0.10 4BM to) 356 
5.84 

23 
0.77 

164 
3.41 

84 
2.37 

0.6 
0.01 

424 28 9.3 m 21 VB 0 

-lOetel •ell 
te) 

(506 ft) S- 6-36 G 66 20.0 0.02 3 
0.20 

1.4 
0.11 

to) 231 
3.79 

20 
0.67 

73 
1.36 

67 
1.69 

0.8 
0.01 

498c 11 •21 6.8 M 23 VB 0 

-llfcakc •all (666 ft) 12- 9-71 G — — — 6 
0.40 

1 
O.OC 

58 
2.51 

124 
2.03 

0 
0.00 

38 
0.79 

6 
0.17 

— — 24 316 6.0 L 5.1 L H 

•JkMl •aU 
(a) 

(560 ft) 1-24-67 C — — 0.37 0.8 
0.04 

1.3 
0.12 

216 
9.39 

283 
4.64 

26 
0.67 

66 
1.37 

94 
2.65 

0.4 
0.01 

380 8 906 9.1 H 33 VB 0 

29/20-Meek •ell 
te) 

(15-19 ft) 6- 9-69 • — — 0.18 33 
1.75 

IB 130 
1.41 13.22 

237 
3.88 

0 
0.00 

129 420 
2.69 11.65 

0 
0.00 

1.U0 160 — 6.1 1 12 H 8 

-Meet •ell 
te) 

(37 ft) 1-19-49 • — — 0.10 1.6 
0.06 

42 7,040 
3.43 341.04 

1,650 
27.04 

24 
0.00 

7,730 3,300 
161.3615516 

30 
0.48 

21,400 174 — 6.2 0 260 VB D 

29/31-74C •ell (206 ft) 11-23-71 6 •olllni — 91 
4.54 

1 
0.04 

1,400 
59.74 

104 
1.70 

0 
0.00 

190 2,080 
3.96 38.68 

— — 230 7,420 7.3 91 39 VB S 

-lie •ell 10- 0-70 6 63 18.5 — M 
2.70 

S3 2,300 
4,39 1000? 

377 
6.18 

0 
0.00 

93 1,300 
1.94 98.74 

— — 300 12,600 7.6 0 38 VB 8 

20/2S-1M •ell 
te) 

(627 ft) 2-34-49 H — — 12 76 
3.89 

34 
1.04 

to) 372 
6.10 

A 
A.00 

340 2,720 
7.08 76.73 

7 
0.11 

3,320 293 — 6.1 0 47 VB 8 

22/K-19c4 Ccreoe Meer 10-19-71 G 37 3.0 — 32 
1.40 

10 
n.to 

78 
3.41 

178 
2.92 

0 
0.00 

91 
1.90 

35 
0.99 

— — 120 615 6.3 L 3.1 L S 

•90m •en (913 ft) 10-13-71 G 43 17.0 — 4 
0.20 

1 400 
0.10 36.19 

534 
9.08 

37 
1.23 

100 
2.08 

500 
14.10 

— — 13 2,930 6.7 1 66 VB V 

Zl/S2-29ckc •ell 10- 0-70 G — — — 170 
0.44 

33 
3.71 

130 
5.77 

111 
1.B2 

0 
0.00 

670 
9.78 

190 
3.36 

— — 360 1,620 7.6 B 2.4 L 8 

S/U-1M •ell 10- 0-70 G — — — 14 
0.70 

4 
0.30 

430 
18.59 

293 
4.80 

44 
1.47 

220 
6.38 

310 
8.74 

— — 30 2,130 9.0 • 26 VB 0 
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Part A (continued) 
Tabla 51.—Ch—leal air—i of —11. sprint, etraaa. and lake -tara—Continued 

litre KHllgraa* f«r litre (ufpat •—fear) aad 
llllaaulpalont* oar litre (lo—r —•bar)1/ 

bcitln appropriate 

(•ore* (with ta-
111 depth A—- per- Total Cal
ler* Bata Ipat aeur* Iron el— 

—nplad ±/ •» *C (P*) (Ca) 
al-
Oft) 

(odl— 
(B«) 
pi— Car-
pot**- Hear- boa-
•1— benata at* 
«£/ (•»,) (CDj) 

. (pacific 
endue t-

tul- Chlo- (1-
fate rlda trat* 
(tOk) (Cl> ((0,) 

•ard-
Bio-
aelrad 
•olldaV CaCO 

(lero-
ahea par 
— at 
2S*C) 

Factor* affactlnt 
suitability 

for lrrlastlonj/ 
P® la-
dob. 11B- |O-

datar- lty dl— 
alaa- hat- hat-
tlon) ard Ml ard tSC 

pactum TALUt aw wm plaiks 
15/2(-29dc •all (44 ft) 10- 7-70 6 58 14.5 — 140 

(.99 
15 

1.20 
4,200 
18239 

207 
S.X 

0 
0.00 

48 6,600 
1.00 18619 

— — 

>4/29-2(1 •—boldt giver 
drain 

5- 1-72 6 58 14.5 — so 
2.50 

so 
2.50 

570 
16.05 

5(1 
5.92 

5 
0.17 

220 570 
4.58 10.58 

— — 

(-20-72 6 64 14.0 — 48 
2.40 

(5 
5.19 

740 
52.08 

588 
(.56 

0 
0.00 

440 (60 
9.16 24.15 

— — 

2-28-75 C SO 10.0 — (2 
4.09 

no 
(.70 

1,700 
75.16 

202 
5.51 

12 
0.40 

(X 2,100 
19.M (4.(8 

— — 

27/55*24c1 •011 10- (-70 C — — — 110 
5.49 

40 
5.X 

IX 
4.50 

189 
1.10 

0 
0.00 

110 >80 
2.X 7.90 

— — 

2(/54-51db (prlag 10- (-70 6 (5 17.0 — 66 
5.29 

14 
1.11 

X 
2.18 

154 
2.20 

0 
0.00 

75 IX 
1.56 2.82 

— — 

410 20,500 7.6 0 90 9B f 

2X 2,090 8.5 • 10 • ( 

380 5,990 (.1 9B X 99 ( 

(40 (,0X 8.6 0 X 91 ( 

440 1.4X 7.9 H 2.1 L ( 

220 (92 7.6 L 1.5 L ( 

1. Ullgra— par lltar aad nil—ulralasta par liter ar* aatrle alt* of aaaaor* that ara rlrtu* lip 14—tlcal to part* pox 111 loo aad agulval—ta par 
lllln, raapactloalp, for all —tara harlot a epeelflc CO—uctanca 1—a than about 10,000 Bleroab—. Tha —trie epst— of aa— ur—ant 1* —calving laera—1 

a— through—t tha Obltod Stat— bocauea of It* ral— — — lator—tloul foru of —1—title cowleatln. Thorafora, th* 0.1. 0— loglca 1 lurvsy roe—tip 
h— adoptad tha opat— for raportlag all —ter-g—llty data, (bar* —lp —a no—ar la ah—e. It la allligr—a par lltar. 

1. (.Holer hatard la hand — aoaelflc conductance (la lereafa—) — folia—: 0-750, 1— ha—rd (1; —tar aultabl. for alaoat all application); 750-1,500, 
—dl— (M, car ba datrloaotal to aa— ltlra crop*); 1,500-5,000, high CI; eat. b« datrla—t* 1 — a—p eropa); 1,000-7,500, rarp high (9; obeuld b* aaad — lp 
f— tolarsnt pi—ta — par—abl* —11a); >7,500, aa—ltabla (0). (allaltp ha—rda for eon a—lp—a ar* — tl— tod — b— la of raportad dl—olrad-oollda 
c—t—t. tat (aodlua ad—rptl— ratio) pr—Ida* — ladleatl— of ahat affect — Irrlgatl— —tar 111 har* — — 11-dral—ga charactarlatlca. Sat 1* calcu-
latad — folio—, —leg llllaqulral—ta par lltar: (At • (a//(Ca • Hg)/2. (bar* aodl— pi— pot—al— ar* ceaputad bp differ— rather th— a—lpaad for 
(fntaeta *), that ral— la —ad to c—puta (Al. (odl— ha—rd 1* baaad — — OOPlrleal relation bat—OS —llnlty ha—rd aad aodl—-ad—rptl— ratio: 1— 
(l). —dl— (M), high (10, or —rp high (V). *SC (r—Id—1 aodl— carbonate): —fa (S), —rgt—1 00, or —aultabl* (0). Tha oavaral factors ah—Id b* wed 
— ge—ral Indicators —lp, bo—a the aul tab 111 t y of a —tar for Irrlgatl— alee dapeode — ell—ta, tppa of —11, dral—ga char—tor let lea, plant type, 
al —o—t of —tar appllad. Tba— aad other aapacta of —tar g— lltp for Irrlgatl— are dl—u—ad bp tha (atlo—1 T—hslcal Adrl—rp CanItt— (1968, p. 145-
177), aad th* D.8. (allaltp Laboratory Staff (1954). 
5. Aaalpata: 6. B.S. 6—1. (urrap; C, C—k la—arch Lab.; 1, Abbot A. lank*, lac.; H, Nor- Lab—at—In; (, Bovla (tat* (—1th Mr.; (, U.S. bur. lac la-
•At lOO a 

g. Camutod aa th* 1111—ul— 1—t-p*r-llt*r dlffaro—a bat—an th* datarlnl aogatl— aad poaltlr* leu; —pr—aad — all— (th* c—castration of oodf— 
——rally U at la—t 10 tla— that of pot—al—). Oaaputatl— —sua— that eo——tratlo— of aadatoralaad nagativ* to— especially nitrate—ars —all. 

5. »i — —a—ad to ba r—Id— — —aporatl— at lOS'C, except uhars fella—d bp "e" that indicates coo—tad a— (1th blcarbo—ta —ltlpllad bp 0.492 to 
aaka r—ult eonparabla 1th r—Id— values). 

B. B*tailed laboratory analyst*; Idltlo—1 dataral—tie— —a listed la part S of thla —bla. 
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Table 31.—Arnica 1 mhw of nail. carina. *traaa. anA lab* w*tar*-<*ptlfluad 
Part ».—AAAltlanal ftatatmlaatlan* trm ActaHad ehaalcal annlaaaa 

millfraa p«r litre (upper noaher) nd Mlllisraae P«r litre (upper aoBbcr) and 
•illieoulvleate acr litre (laaer nuibrU' •lllicquiaalcof ht litre (laaer a«M.-»\l/ 
Man- 7otu> Flue- n»i- Nu- Tataa- ?luo- fhoa-

•111c* |nu« Araenie •cAita •1M tU« phate Ear ob Silica ftaaaaa 
a»tsi 

SaftlM alia riA* 
mli 

phat* •ar 
UutlOB (tio2) Ok) <*•)!/ 0U) CE> (30*) (3) Lacatlac Cftio2) Ok) a»tsi 0U) a) 

riA* 
mli (»OJ (1; 

CAJLSOF PALLET BATTCM VALLEY—OmClBvad 

11/19-12*4 — — — 3.5 
0.15 

2 
0.05 

— — 0.00 17/22-28444 — — 0.00 0.1 
0.01 

— — 

12/19-3ca " — — — 4.6 
0.20 

2 
0.05 

— — 0.04 17/23-lbd — — 0.01 — • 0.2 
0.01 

— — 

-14cb — — — 4.4 
0.19 

0.4 
0.01 

— — 0.03 -2k — — tt. — — 0.2 
0.01 

— — 

-2Uad — — — 3.2 
0.14 

1.6 
0.04 

— — 0.01 -2bd — — 0.01 •• •• 0.1 
0.01 

— — 

12/20-4baa4 — — 0.00 — — 0.1 
0.01 

— — -3Mb — — 0.00 — 0.3 
0.02 

— — 

-Abbad — — 0.00 " — — 0.1 
0.00 

—1 — •lOhu — — 0.01 — • 0.1 
0.01 

— — 

-lOAccb — — 0.00 — — 0.1 
0.00 

— — -lObcc — — 0.01 •• — 0.2 
0.01 

— — 

-14aAAc 33 0.00 — 24 
1.04 

3 
0.0ft 

0.1 
0.01 

— 0.30 •llarr — — 0.003 — — 0.2 
0.01 

— — 

-Uwbt — — IT. — — 
0.00 

— — -27ab* — — 0.003 — — 0.1 
0.01 

— — 

12/U-24bc — — — 20 
0.07 

2.3 
0.06 

— — 0.17 -364a* — — 0.003 — — 0.2 
0.01 

— — 

13/19-Jca — — — 7.1 
0.31 

1.6 
0.04 

— — 0.00 lft/22-254* — — O.003 — — 0.1 
0.01 

— — 

•Mb — — — ft.3 
0.36 

2 
0.05 

— — 0.14 lft/23-33ccb — — 0.02 — — 0.2 
0.01 

— — 

•U«bc il — — 137 2.9 5.0 0.06 — CBJ1CHIU. TALLR 
5.96 0.07 0.26 17/24-lcba _ — 0.023 — — 0.4 — — 

-27bbc — 7.1 2.7 — — 0 0.02 
0.31 0.07 -36a* 0.00 0.3 

13/20-29c4c4 — — 0.005 — — 0.1 — — 0.02 
0.01 17/25-64bb — tr. 0.3 — — 

-32babc — — 0.01 — — 0.1 — — 0.02 
0.01 -lftftdftd tr. 0.2 

13/22-29aa — — — 25 4.3 — — 0.13 0.01 
1.09 O.U lft/24-25a4b — 0.003 — — 0.2 _ 

14/19-2144 47 0.00 0.00 125 1.7 7.1 0.01 1.5 0.01 
5.44 0.04 0.37 -27cac 0.01 __ 0.1 — 

14/20-21c44 20 0.01 

ftACLE VALLEY -2ft4bc — — tr. — — 0.1 
-0.01 

— — 

15/19-13 «• 0.00 — — 0.1 — 

0.1 
-0.01 

Mb Cmjwd Creek 0.01 -Slak — — 0.013 — — • 0.5 — — 

13/14-13 — — 0.00 — 0.1 — — 0.03 

Ui|i Cnyw Creek 0.01 lft/25-19cAc — — 0.00 — — tr. — — 

15/20-744b — — 0.00 — — 0.1 — • — ean MIHI 
0.01 lft/29-23ccc 20 0.00 — 1ft 2.4 0.5 — — 

•1744 — — 0.015 — — 0.5 — — 0.7ft 0.06 0.03 
0.03 lft/30-U*c* 35 — 4.1S0 154 5.2 — 36 

•324cab — — tl. — — 0.2 — — 1S1.93 3.94 0.27 
0.01 lft/31-Slccc 46 •• 2.020 95 — — — 

BAYTOO VALLEY 07.65 2.43 

lft/21-24** 34 1.2 *— • 67 
2.91 

4.6 
0.12 

0.ft 
0.03 

0.00 0.03 19/20-744 3.3 0.00 6.00 •••10 
374.54 

99 
1.00 

7.9 
0.42 

12 51 

-2Sk4 0.00 0.1 — 19/29-30c4bl.2 — 0.00 0.04 250 •.ft 0.6 — — 

0*01 10.0ft 0.22 0.03 

•MM 0.005 0.2 — — -JOaftbl 31 0.00 175 0.4 O.ft 0.9 0.04 
0.01 7.37 0.21 0.04 

-Me4 — — 0.00 — — 0.4 
0.02 

— — -33e0bl 1ft 0.00 0.07 — — O.ft 
0.04 

— — 

tt/22-9ab — — 0.00 — — 0.3 
0.02 

— — 19/30-30ecb — — 0.01 — — 0.6 
0.03 

— • 

-lftecc — — 0.005 — — 0.3 — — -30ece — — »1.0 — — — — — 

0.02 20/20-144 - — 0.00 0.021 1.040 112 1.2 — — 

17/23-2ft4be — — 0.00 -• — 0.1 — — •0.04 2.06 0.06 
0.01 

1. See footnote 1, p. 73. 

ft. Cnetttmiou reporteA u "trica amt" ere laAleataft ftp "tr," 
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Recommended maximum 

Constituent 
concentration (milligrams 

per litre) 

Iron (Fe) 0.3 
.05 Manganese (Mn) 

Sulfate (SO*) 
Chloride (CI) 
Fluoride (F) 
Nitrate (N03) 

a/ About 1.2 
45 

b/ 500 

250 
250 

Dissolved solids 

a/ Based on an annual average maximum daily air tem
perature of about 68°F. The optimum fluoride concen
tration is about 0.9 mg/1. Water containing more than 
about 1.8 mg/1 should not be consuned regularly, 
especially by children. 

b/ Equivalent to a specific conductance of about 750 
micromhos. 

Most of these are only recomnended limits, and water therefore may be acceptable 
to many users despite concentrations exceeding the given values. Excessive iron 
causes staining of porcelain fixtures and clothing. Large concentrations of 
chloride and dissolved solids impart an unpleasant taste, and sulfate can have a 
laxative effect an persons who aye drinking a particular water for the first tjme. 
Excessive fluoride tends to stain teeth and to cause bone changes, especially 
those of children, and a large amount of nitrate is dangerous during pregnancy 
and infancy because it may increase the susceptibility to "blue-baby" disease. 

The arsenic concentration of drinking water is particularly important 
because of the possibility of long-term poisoning. The U.S. Public Health 
Service standards (1962, p. 8), state that arsenic should not exceed 0.05 mg/1 
in drinking water. 

The bacteriological quality of drinking water also is important, but is 
outside the scope of this report. 
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The hardness of a water is of concern to many users. The rating scale 
below conmonly is used for hardness. 

Hardness, as Ca003 
(milligrams per litre) 

0-60 Soft (suitable for most uses 
without artificial softening) 

Rating and remarks 

61-120 Moderately hard (usable except in 
same industrial applications; 
softening profitable for laundries) 

121-180 Hard (softening required by laundries 
and same other industries) 

More than 180 Very hard (softening desirable for 
most purposes) 

The data in table 31 show that suitable water is available in all the 
valleys, but that problem areas do exist. The individual problems are discussed 
in later sections dealing with the specific hydrographic areas. 

In evaluating the suitability of a water for irrigation, the most critical 
considerations include dissolved-solids concentration, the relative proportion 
of sodiun to calcium plus magnesium, and the abundance of constituents such as 
boron that can be toxic to plants. Four factors used by the U.S. Salinity 
Laboratory Staff (1954, p. 69-82) to evaluate the suitability of irrigation water 
are listed in table 31, and are discussed briefly in footnote 2 of that table. 
Minor amounts of boron (as much as 0.5 mg/1) are essential to plant nutrition, 
but larger concentrations can be highly toxic. The approximate upper limits 
recommended for boron in water irrigating sensitive, semi tolerant, and tolerant 
crops are, respectively, 0.5-1.0, 1.0-2.0, and 2.0-4.0 mg/1 (National Technical 
Advisory Committee, 1968, p. 153). 

Most animals are more tolerant of poor water than man. Although available 
data are somewhat conflicting, a dissolved-solids concentration less than 
4,000-7,000 mg/1 (equivalent to a specific conductance of about 6,000-10,000 
micromhos) apparently is safe and acceptable (McKee and Wolf, 1963, p. 112-113), 
provided that specific undesirable constituents are not present in excessive 
concentrations. 

Specific problems relating to suitability of water for agricultural use 
are discussed later by hydrographic areas. 

Suitability for Agricultural Use 
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Suitability for Industrial Use 

Water-quality requirements for industrial use vary greatly, depending on 
the particular use. A use-by-use discussion is outside the scope of this 
reconnaissance, but McKee and Wolf (1963, p. 92-106) and the National Advisory 
Craimittee (1968, p. 185-215) discuss the subject in detail. *4ach of the water 
of the Carson River basin is acceptable for most industrial uses, but other 
waters probably are not, on the basis of particular water-quality problems 
discussed below. 

Sewage 

Sewage effluent is rapidly becoming a significant part of the hydrologic 
environment of the Carson River basin. Recent accelerated urbanization within 
the basin with its accompanying increases in sewage wastes; (table 32), as well 
as recent dramatic increases in sewage effluent imports from the Lake Tahoe 
basin (table 20) emphasize the increasing importance of sewage to this study 
area, particularly regarding its effects on water quality. 

Sewage is generally collected for treatment and disposal in the major 
municipalities. In sane small ccnsnunities, sane suburban areas, and all rural 
areas, individual dwellings and establishments dispose of their own individual 
sewage. In a minority of the individual disposal systems, untreated sewage is 
directly discharged to the Carson River or its major tributaries. In most 
places, individual discharge involves injection of untreated sewage into septic 
tanks, the effluent from which then percolates to ground water and, depending 
on a variety of circumstances, may ultimately discharge to streams. The degree 
to vhich contaminants are removed from ground water prior to its discharge to 
streams depends on the type of contaminants, the specific nature of the ground
water reservoir materials, the hydraulics of the flow system, the quantity of 
contaminants, and the rate and duration of injection. 

The collected sewage is generally delivered to a treatment plant where, 
prior to final discharge, it receives different degrees of treatment depending 
on each plant's designed capability. The several treatment plants in the Carson 
River basin utilize at least primary and in many facilities secondary treatment 
techniques. 

Data necessary but generally unavailable to evaluate the short- and long-
term effects of sewage discharge on the environment throughout the basin are 
(1) continuous records of quantities of discharge from municipal plants, (2) 
continuous records of discharge of sewage imports to the river and to other 
sources, (3) continuous records of detailed chemical and biological makeup of 
sewage discharge, and (4) various types of hydrologic data an the components 
of the hydrologic system that are involved in the disposal of sewage. 

Estimated sewage totals for 1971 in tables 20 and 32 show that the volume 
processed by seven treatment plants in the Carson basin was about equal to the 
amount of treated effluent imported from the Lake Tahoe basin. 



Tabic Z2. --Estimated quantities o f  sewage processed by  treatment 
plants within the Carson River basin 

Quantity of water processed 
(acre-feet) 

Treatment svstem 
Disposition of 

treated effluent!/ 
1967 1968 1969 1970 1971 

Gardnervllle-Mlndenl/ Evaporation plus seepage, 
and discharge to Carson 
River 

— — — — 560 

Stewartl^ Evaporation plus seepage, 
and discharge to Clear 
Creek 

70 70 70 70 70 

Nevada Medium 
Security Prison!/ 

Evaporation plus seepage, 
and discharge to Clear 
Creek 

MM MM MM MM 32 

Carson City!/ Evaporation plus seepage, 
and discharge to Carson 
River 

1,570 1,480 1,870 2,010 2,100 

Virginia City!/ Evaporation plus seepage, 
and discharge to 
Sixmile Canyon 

MM MM •• 56 

FallonZ/ Evaporation plus seepage, 
and discharge to Carson 
Desert alluvium 

MM 420 480 

U.S. Naval Air 
Station, Fallon!/ 

Evaporation plus seepage, 
and discharge to Carson 
Desert alluvium• 

320 340 300 300 300 

Total (rounded) — — — — 3,600 

1. Some unknown quantity probably enters ground-water system in all systems. 

2. C. A. Altemueller (Minden-Gardnerville Sanitation Dist. Engineer, oral commun., 
1971) estimates that an average of 500,000 gallons per day is processed; he 
also estimates that about 30 percent of this is ground water that leaks into 
sewer mains. 

3. Quantity from Worts and Malmberg (1966, p. 26) because population and water use 
apparently have not changed appreciably since that time. 

4. Quantity based on an average population of 375 (Walter Mandevllle, Prison employee 
oral commun., 1971) and 70 percent of water supplied. 

5. Flow into plant is metered*. James Dunn (City employee, oral commun., 1971) stated 
that these metered quantities are conservative estimates because during peak-
load periods the maximum Inflow meter rate is exceeded. Quantities Include an 
unknown amount of ground water that leaks into sewer mains. 

6. Estimated quantity based on estimated average resident and tourist populations 
of 450 and 200. Collection system does not Include communities of Gold Hill 
or Silver City. 

7. Quantities are metered Inflow to treatment plant. 

6. Quantities based on Public Works office estimate that an average of 70 percent 
of utilized water supply is processed as sewage. 

-78-



Table 32 suggests that during 1971 nearly 2,800 acre-feet of varyingly 
treated sewage was discharged into the Carson River from treatment plants within 
the basin. The greatest quantity of imported sewage effluent reaching the river 
during 1971 from any single source probably was that from the Douglas County 
Water Reclamation Project plant which discharged about 520 acre-feet to Daggett 
Creek. However, a substantial amount of that 520 acre-feet may have been con
sumed by evapotranspiration before reaching the river, because an unknown amount 
of Daggett Creek flow is used for irrigation during the growing season. Accord
ing to Cliff Girbon, Jr., an employee at the Incline Village General Improvement 
District treatment plant (oral comnun., Dec. 1971), more than 97 percent of the 
treated effluent transported through that system was utilized by the U.S. Bureau 
of Land Management for stockwatering, and by the Harry Schneider ranch for 
irrigation in Jacks Valley. The South Tahoe Public Utility District delivers 
its tertiary-treated effluent to Indian Creek reservoir (table 11) and some is 
used for irrigation of nearby agricultural lands (Record-Courier, 1972). 

An unknown amount of the sewage effluent generated within and imported to 
the basin percolates into the ground-water reservoir from storage facilities and 
irrigation systems. 

Specific effects of sewage effluent on surface-water quality within the 
report area are discussed below. 

Carson River 

Mainstem 

Table 33 is a summary of selected chemical data collected at five locations 
along the Carson River from 1966 through 1971 by the Nevada Bureau of Environ
mental Health. The tabulation is based on about 55 monthly samples from each 
station. 

Several trends suggested by the data are (1) average water temperatures 
gradually increase downstream, and temperature maxima are roughly equal at the 
three mainstem sites but are appreciably higher than the maxima at the two trib
utary sites; (2) average nitrate concentrations at the three mainstem sites are 
similar, and at least twice as great as those of the two tributary sites; (3) 
average orthophosphate concentrations at the mainstem sites far exceed those of 
the upstream tributary sites; (4) average dissolved-solids concentrations pro
gressively increase downstream; (5) pH values vary little from site to site; 
and (6) minimum dissolved-oxygen concentrations generally decrease downstream 
to New Empire. 

The marked increases in nutrient (nitrate and orthophosphate) concentrations 
between the tributary forks and New Empire are probably the result of (1) 
agriculture-related input (fertilizers and animal wastes) mainly in Carson 
Valley, and (2) the inflow of sewage effluent in Carson Valley and from the 
Carson City sewage treatment plant. The marked decrease in orthophosphate 
concentrations between New Bnpire and Weeks may be the result of biologic and 
nonbiologic assimilation. The general downstream decrease in dissolved-oxygen 
minima to New Bnpire probably is a rough indication of increased biochemical 
oxygen demand caused by agricultural and sewage inflows. 
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Table 33.—Summarized water-quality data for sites on Carson River, 
July 1966 to December 1971 1/ 

[Data from Nevada Bureau of Environmental Health] 

Maximum, minimum, and average values for 
samples collected about monthly 

(in milligrams per litre, except for temperature and pH) 
Site (approx-
iroate location 
in downstream 

order; not shown 
on plate 1) 

Temperature 
#F °C 

Chloride 
CC1) 

Nitrate 
(NOj) 

Ortho-
phosphate 
(POO 

Dissolved 
solids 
(residue 
at 105°C) pH 

Dissolved 
oxygen 

West Fork 66 19.0 8 3.7 0.21 120 8.2 12.1 
Carson River 32 0.0 1 .0 .00 25 7.4 7.5 
near Highway 88 47 8.5 2 .3 .06 59 9.8 
(11/20-19ab) 

East Fork 71 21.5 12 12 0.33 173 8.9 12.9 
Carson River at 32 0.0 1 .0 .00 . 54 7.4 7.6 
Lahontan Fish 50 10.0 5 .6 .09 112 10.4 
Hatchery 
(12/20-23dd) 

Carson River at 85 29.5 19 9.6 1.1 275 8.1 11.4 
Cradlebaugh 32 0.0 1 .0 .15 67 7.2 5.8 
Bridge 52 11.0 7 1.2 .43 164 8.7 
(14/20-30db) 

Carson River 85 29.5 28 7.7 9.2 582 8.6 17.5 
near New 32 0.0 1 .0 .27 82 7.4 4.1 
Bnpire 54 12.5 11 1.5 1.3 228 9.7 
(15/20-12bc) 

Carson River 81 27.0 18 14 1.7 416 8.3 11.9 
at Weeks 32 0.0 1 .0 .10 92 7.4 6.5 
(17/24-35da) 56 13.5 10 1.4 .45 237 9.7 

1. Samples collected on a once-a-month basis with frequency distribution of sampling 
generally as follows: July-October 1966; July-December 1967; 1968, monthly; 
1969, monthly; January-October 1970; and 1971, monthly. 
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The U.S. Geological Survey has analyzed numerous samples of Carson River 
water collected near Fort Churchill (17/24-32dc) as part of its irrigation net
work sampling program. These data have been collected for about 10 years and 
are published annually in the Geological Survey's publication titled "Water 
Resources Data for Nevada." 

Some early (1906-70 chemical data on Carson River water were obtained just 
downstream from the confluence of the Truckee Canal and the river, near the 
present site of Lahontan Dam (Stabler, 1911, p. 23-25). These data represent 
the combined flow of the Truckee Canal and the Carson River, and provide some 
insight to the quality of Newlands Irrigation Project water supply at an early 
period of the project's history. 

Carson River water is temporarily stored in Lahontan Reservoir. Its 
dissolved chemical load may be slightly concentrated during storage, according 
to Rollins (1965, p. 10) and Clyde-Criddle-Woodward, Inc. (1971, p. 26). However, 
summary data of table 34 suggest a decrease in dissolved-solids concentration of 
reservoir water compared to that of the inflow at Weeks (table 33). This apparent 
decrease may exist because sampling of reservoir water was restricted to spring 
and sunnier months when the effects of fresh seasonal inflow would most likely 
dominate near the reservoir surface, whereas summary data for the inflow more 
nearly reflects the average of varying conditions throughout the year. The 
increased chemical concentration of water within the main body of the reservoir, 
if such is indeed the case, is at least partly offset near Lahontan Dam by the 
inflow of characteristically more dilute water from the Truckee ranai (Rollins, 
1965, p. 10). 

Below Lahontan Dam, the dissolved-solids concentration of the Carson River 
increases markedly downstream mainly because of inflowing irrigation drainage 
(Rollins, 1965, p. 16, and Clyde-Criddle-Woodward, Inc., 1971, App. A, table 6). 
However, some of the increase during periods of low river stage may also be from 
inflow of shallow saline ground water, plentiful in the Carson Desert area. 

I 

Mercury, normally a trace constituent of stream waters, is of special 
concern in the Carson River. Before 1900, about a dozen mills along the river 
used mercury in the so-called "Washoe Process" for the milling of silver and 
gold ore from the Ccmstock Lode. During that time, almost 15 million pounds of 
the mercury escaped recovery (Smith, 1943, p. 257), much of it being incorporated 
in the mill tailings. Today, downstream from the millsites, measured concen
trations of mercury are as much as 200 times the normal "background" level in 
shallow, fine-grained sediment from the bottom of streams, canals, and Lahontan 
Reservoir (Van Denburgh, 1973, p. 3). The greatest concentrations have been 
encountered in sediments of the Carson River, within and inmediately upstream 
from the reservoir. Data for the river near Fort Churchill suggest that most 
of the shallow mercury may be present as mercuric sulfide or as a component of 
non-methyl organic compounds. 



Table 34.--Summarized water-quality data for Lahontan Reservoir, 
July 1966 to July 1971 1/ 

[Data from Nevada Bureau of Environmental Health] 

Maximum, minimum, and average values for samples collected 
rexflQionfilly during spring and simmer months 2/ 

(in milligrams per litre, except for temperature and pH) 
Site (approx
imate location 
in downstream 

order; not shown 
cm plate 1) 

Temperature 
°F PC 

Chloride 
(CI) 

Nitrate 
(N0S) 

Ortho-
phosphate 
(POO 

Dissolved 
solids 
(residue 
at 105°C) pH 

Dissolved 
oxygen 

17/25-22 82 28.0 12 1.7 0.76 200 8.8 16.0 17/25-22 
50 10.0 1 .0 .28 118 7.5 5.4 

70 21.0 6 .7 .44 165 9.2 

18/25-20 77 25.0 12 4.8 0.85 223 8.6 9.6 18/25-20 
54 12.5 1 .0 .20 118 7.6 6.1 
65 18.5 6 1.4 .48 164 7.8 

18/25-24 77 25.0 16 4.8 • 1.0 238 8.9 10.6 
- 50 10.0 1 .0 .13 116 7.6 6.4 

66 19.0 8 1.6 .47 163 7.9 

19/26-33 74 23.5 17 10 1.6 183 8.7 9.2 19/26-33 
52 11.0 1 .0 .30 119 7.5 5.0 
66 19.0 10 2.2 .79 151 7.5 

1. This summary updates the tabulation of Katzer (1972) with the addition of 1970 and 
1971 data. 

2. Data based on about 14 samples collected only during spring and sunmer months as 
follows: 2 in 1966; 2 in 1967; 4 in 1968; 4 in 1969; 1 in 1970; and 1 in 1971. 
Sanples collected from boat; sanple depth 0-1 foot. 
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Among stream waters sampled in 1971-72, about 70 percent contained less than 
1 yg/1 (microgram per litre) of total mercury (Van Denburgh, 1973, table 2). The 
maximum measured quantity was 6.3 yg/1, for the Carson River near Fort Churchill 
during the spring snowmelt runoff. (The interim limit for drinking water, 
established by the U.S. Environmental Protection Agency (1975, p. 11994), is 
2 yg/1 of mercury.) At the highest concentrations, most of the mercury was 
associated with suspended sediment in the stream, rather than being dissolved. 
In areas of mercury-rich stream-bottom sediment, peak discharges in May 1973 that 
were greater than the relatively low flows of 1971-72 produced greater total-mercury 
concentrations in the streamflow (A. S. Van Denburgh, U.S. Geol. Survey, oral conmun. 
1973). A recent investigation by the College of Agriculture, University of Nevada, 
shows no evidence of mercury accumulation ("magnification") in terrestrial plants 
or animals from the Carson River basin (Dr. H. G. Smith, written conmun., 1972). 
In contrast, a similar study by the Nevada Department of Fish and Game has shown 
that fish in the mercury-affected lakes and streams contain greater-than-background 
concentrations (R. C. Sumner, oral conmun., 1972). 

In the future, increased nutrient contributions to the river from sewage treat
ment plants may in turn increase the "accessibility" of the mercury now present in 
the bottom sediments, through chemical transformations associated with biologic 
activity. The presence of mercury in the river-bottom sediments raises the question 
of whether toxic amounts might thus enter the food chain of high-order organisms. 

Tributaries 

Table 31 includes data from several small tributary streams in Carson Valley. 
The dissolved-solids concentrations of 7 streams draining the Sierra Nevada on the 
west side of the valley range from 36 to 110 mg/1, whereas samples from two streams 
draining the Pine Nut Mountains on the east side have concentrations of 234 and 
253 mg/1. 

The Bryant Creek basin, mainly in California but tributary to the East Fork 
Carson River in the upstream part of Carson Valley in Nevada, has been a source 
of concern regarding pollution. Bryant Creek and some of its tributaries are 
reportedly polluted by acid mine drainage from the Leviathan Sulfur Mine (California 
Water Resources Control Board, written conmun., 1970). As a Carson River tributary, 
any localized pollution problems of Bryant Creek are subsequently transmitted in 
some degree to the Carson River. Bryant Creek normally furnishes only a minor part 
of the total flow of East Fork Carson River; therefore pollutants transported by 
Bryant Creek are generally subject to substantial dilution by river flow. Localized 
flooding of Bryant Creek at a time of low river flow might pose a downriver pollution 
hazard because of insufficient dilution of Bryant Creek runoff. 

Tables 35 and 36 svmnarize available data on the quality of tributary inflow 
to the Carson River where treated sewage effluent is a component of the inflow. 
Table 35 shows the changes in the quality of Daggett Creek when treated sewage 
effluent from the Douglas County Water Reclamation Project was added in the 1969 
water year (table 20). The concentrations of chloride, nitrate, orthophosphate, 
and dissolved solids all increased after sewage effluent was introduced. However, 
the lack of great change in the miniimm concentrations of some of thesfe constit
uents reflects the intermittent manner in which the treated effluent is introduced 
into the creek. The general chemical character of Daggett Creek about a decade 
before introduction of treated sewage effluent is shown in table 31. 



Table 35.--Summarized water-quality data for Daggett Creek, 
August 1966 to December 1971 1/ 

Maximum, minimum, and average values for 
samples collected about monthly 

(in milligrams per litre, except for temperature and pH) 

Dissolved 
Ortho- solids 

Temperature Chloride Nitrate phosphate (residue 
PH 

Dissolved 
Sampling period °F °C CC1) (N03) (POO at 105°C) PH oxygen 

August 1966 - 60 15.5 12 8.7 0.10 100 8.2 11.8 
September 1968 2/ 34 1.0 3 .0 .00 63 7.5 7.3 September 1968 2/ 

49 9.5 5 .9 .04 87 9.1 

October 1968 - 64 17.5 77 27 24 283 8.2 11.9 
December 1971 3/ 32 .0 1 .0 .46 67 7.5 8.1 December 1971 3/ 

47 9.0 15 5.5 6.0 126 9.6 

1. Sampling site not shown on plate 1 (13/19-27bbd). Data furnished by Nevada Bureau 
of Environmental Health. 

2. Data based on 18 samples collected as follows: 2 in 1966, in August and October; 
7 in 1967, monthly from June to December; 9 in 1968, monthly. 

3. Data based on 37 samples collected as follows: 3 in 1968, monthly; 12 in 1969, 
monthly; 10 in 1970, monthly from January to October; 12 in 1971, monthly. 

A few data, not included in table 31, collected on streamflow of Gold Canyon 
and Sixmile Canyon Creeks in Dayton Valley during brief periods of rainfall and 
snowmelt runoff, suggest that the dissolved-solids concentration of these streams 
is frequently greater than the average of those in the Carson River basin. The 
data show that the water is very hard and occasionally contains appreciable 
quantities of sulfate. In these respects, the streamflow is chemically similar 
to ground water in Dayton Valley, as discussed in a later section of this report. 

The final vestiges of Humboldt River flow dominate surface drainage in White 
Plains. Sample data of this water are included in table 31. However, the two 
samples may not be representative of average water quality. Humboldt River water 
that survives evaporation during its transit through White Plains flows into the 
Carson Sink and merges with any residual of Carson River flow. It then becomes 
more chemically concentrated through solution of playa salts in the Carson Desert 
and by evaporation. 

The Packard Valley area has no perennial streams that reach the valley fill. 
No known data are available to characterize the chemical quality of ephemeral 
runoff in the area. 

-84-



Table 36.—Summarized water-quality data for some Carson River 
tributaries that convey treated sewage 1/ 

Maximum, minimum, and average values for 
samples collected about monthly 

(in milligrams per litre, except for temperature and pH) 

l Tributary and 
; sampling site 
(location not 
shown on pi. 1) 

Temperature 
°F °C 

Qiloride 
(CI) 

Nitrate 
(N03) 

Ortho-
phosphate 
(POO 

Dissolved 
solids 
(residue 
at 105°C) pH 

Dissolved 
oxygen 

Ditch to East 83 28.5 18 5.1 8.5 316 8.5 13.7 
Fork Carson 45 7.0 2 .2 .88 127 7.4 2.9 
River from 61 16.0 9 1.7 2.0 233 8.8 
Gardnerville-
Minden 
sewage treat
ment plant 
(13/19-24cdd)2/ • 

Clear Creek at 81 27.0 17 0.8 1.7 339 8.2 10.3 
mouth 36 2.0 1 .0 .35 86 7.6 5.6 
(14/20-10bbb)3/ 56 13.5 10 .3 .72 155 8.8 

Sewage effluent 60 15.5 31 2.6 25 398 8.0 7.5 
ditch below 38 3.5 24 1.1 12 321 7.6 5.4 
Carson City 48 9.0 27 1.7 18 361 6.7 
sewage treatment 
plant 
(15/20-15cbb)4/ 

Mexican Ditch, 79 26.0 26 1.6 13 343 8.0 12.8 
including Carson 45 7.0 8 .7 .40 186 7.4 5.1 
City effluent, 59 15.0 16 1.2 5.5 251 8.3 
at confluence 
with Carson River 
(15/20-llbdc)5/ -

1. Data furnished by Nevada Bureau of Environmental Health. 

2. Data based on 11 samples collected as follows: 1 in November 1970; 10 on a monthly 
basis from January to October 1971. 

3. Data based on 11 samples collected monthly from January to November 1971. 

4. Data based on 3 samples collected in October, November, and December 1971. 

5. Data based on 10 samples collected as follows: 1 in November 1970; 9 on a monthly 
basis from January to September 1971. 
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Newlands Reclamation Project Irrigation Water 

Rollins (1965) described the water quality of the Newlands Reclamation 
Project as of 1960. Although the study was done in a restricted time period 
(1959-61) during which the river flows were below average (Rollins, 1965, p. 6), 
the results and conclusions of the study also may be valid for years of average 
or above average water-supply conditions. A brief summary of Rollins' conclusions 
are as follows (1965, p. 17 and 18): (1) The irrigation water is of good chemical 
quality, having a medium salinity hazard and practically no sodium hazard; (2) the 
drainage waters are higher in dissolved solids and percent sodium than the irri
gation water; (3) drainage waters further increase in salt concentration as they 
flow downstream; (4) drains in the center of the project, particularly south of 
the Carson River, are free from excessive salt but pick up salt rapidly as they 
approach the Carson Lake and Carson Sink areas; (5) conversely, drains imnediately 
north of the Carson River carry high salt concentrations; (6) seasonal water-
quality changes are more pronounced in the drainage water than in the irrigation-
supply; (7) some drainage is of an acceptable quality for further use as an irri
gation supply, whereas other drainage is unacceptable; (8) reduction in the 
quantity of the irrigation supply would be expected to increase the concentrations 
of dissolved solids and sodium in drainage waters; (9) irrigation waters now being 
used in the project area probably would not harm most canal liners being used, 
although some of the drainage waters with highest dissolved-solids concentrations 
could shorten the life of some liners; (10) soil salinity and alkalinity are nearly 
stabilized under the existing (1960) irrigation and drainage systems; (11) over-
irrigation should be prevented to avoid excessive rises in ground-water levels; 
and (12) chemical quality of the irrigation water supply probably has not changed 
since the project began (1905), but the quality of drainage water has probably 
improved over the long term (that is, greater quantities of salt were removed by 
drainage water during early years of the project than are being removed now). 

A considerable amount of data on chemical quality of Newlands Project irri
gation water and drainage has also been collected during the last several decades 
by the U.S. Bureau of Reclamation (J. Gallagher, oral ccnmun., 1971), and is 
available in the files of the Bureau of Reclamation office in Carson City. A 
salt-balance study of irrigation water and lands by the U.S. Bureau of Reclamation 
(unpublished report, 1967) suggests that more salts left the irrigated area by 
drainage return flow than entered the area in the irrigation supply. Therefore, 
irrigation practice was leaching salts from the soils. 

Ground Water 

Carson Valley 

The valley-fill deposits of Carson Valley form the major storage reservoir 
of high-quality ground water in the Carson River basin (table 31). The water 
stored in these deposits may well be the major future source of supply for a large 
urban populace in this part of western Nevada. Walters, Ball, Hibdon, 8 Shaw 
(1970) discussed the quality of ground water in Carson Valley as part of their 
study for the Carson Water Company. Their report indicates (p. 10) that the ground 
water is generally excellent. They also concluded (p. 34) that the central and 
western parts of the valley apparently contain the best quality ground water. 



Wells in the Hot Springs Mountain area, 8 miles north of Minden (pi. 1), particu
larly deep wells, generally produce the poorest-quality water known in the valley. 

I This localized area of poor-quality water may be related to deeply circulating, 
! high temperature, minerallized water from sources associated with Saratoga Hot 
Sjprings (l4/20-21cdd, pi. 1). 

The Stewart area historically has had problems with excess iron in the ground -
1 water supply. The problem is spotty, though, and not all wells yield water con-
! taining high concentrations of iron. 

Eagle Valley 

Worts and Malmberg (1966, p. 35) categorized Eagle Valley water as "generally 
satisfactory for irrigation, domestic, and most conmon uses." GUyton g Associates 
(1967, p. ii) rated Eagle Valley water quality as "generally good." However, 
Carson Water Co. well 15/20-17dd, drilled in 1969, yields water that apparently 
contains a small amount of hydrogen sulfide, Which imparts an objectionable taste 
and smell. 

Analyses of water from well 15/20-9da in Worts and Malmberg (1966, table 12) 
and well 15/20-9acbal (table 31, this report) suggest that poor-quality ground 
water occurs in the New Empire area of northeast Carson City. 

Dayton Valley 

Ground-water quality in Dayton Valley varies greatly from place to place 
•(table 31). Miller and others (1953, p. 34) published a small amount of Dayton 

i Valley water-quality data. 
i * 

Several acute water-quality problem areas exist in Dayton Valley. Ground 
water in the Pinion Hills suburban area just east of the Carson River near 
Carson City is of very poor quality. A January 7, 1971, memorandum from the 
Nevada Bureau of Environmental Health to Pinion Hills residents categorized most 

: of the ground water in the area as "hot mineralized water in a cemented gravel 
strata," and having the following general chemical composition: 

Constituent or property mg/1 

Iron 0.4 
Calciun 280 
Sodium 200 
Sulfate 900 
Fluoride 4.2 
Total dissolved solids 1,500 
Total hardness 600 

The mineralized and thermal character of this water suggests .that is is associ
ated with a deeply circulating ground-water system. The surface venting of this 
hot water (about .45°C) probably is related to geologic structure. However, 
several wells in the southwest part of the subdivision produce cool water with a 
dissolved-solids concentration of only about 300 mg/1. This cool water (about 
18°-20°C) is of generally acceptable quality for most uses on the basis of presently 
available information. These wells probably produce from aquifers more closely 
associated with the Carson River flow system than with the deep-circulation system 
described above. 
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Poor-quality ground water also occurs north of the Carson River from the 
Mound House area eastward to the junction of Nevada State Route 17 and U.S. High
way 50 (pi. 1). This water is characterized mainly by high concentrations of 
calcium (100 to at least 600 mg/1), sulfate (500 to at least 2,000 mg/1), and 
dissolved solids (1,000 to at least 3,000 mg/1), which apparently are related to 
gypsum-rich rocks and alluvial deposits in the immediate area. Geology of these 
gypsum deposits was discussed by Lincoln (1923, p. 229) and Archbold in Moore 
(1969, p. 34). Many of the residents in the Mound House area are supplied by a 
comnunity water system fed by springs of better-quality water from the Virginia 
Range to the north (Mrs. Julius Bunkowski, oral commun., 1971). 

Much of the water used for domestic purposes in the caranunity of Dayton 
comes from shallow wells in town. The chemical character of water from one well 
serving several homes and the comnunity center building is shown by analysis • 
16/21-23acd in table 31. These and other data show that the water is high in 
dissolved solids (400 to at least 500 mg/1) and sulfate (150 to at least 250 mg/1), 
and is hard (200 to 300 mg/1). 

Ground waters within Dayton Valley east of Dayton and north-northwest of the 
Carson River, although locally variable in quality, are also coranonly character
ized by moderately high dissolved solids (as much as 600 mg/1), sulfate (as much 
as 300 mg/1), and hardness (as much as 300 mg/1). This condition is prevalent 
not only near Sixmile Canyon but also in the Stagecoach subarea about 15 miles 
northeast of Dayton. The character of this ground water strongly suggests that 
mineralization in the Virginia Range is a dominant chemical influence. The 
Virginia Range probably is the main recharge area for most of the ground water. 

Chemical data are scanty south and southwest of the Carson River in Dayton 
Valley. The few available analyses are restricted to wells east of Dayton in 
T. 16 N., Rs. 21 and 22 E., and suggest that ground water may generally be 
somewhat more dilute than that across the river. If so, the difference may 
reflect a contrast in geochemical control of ground water in the Pine Nut 
Mountain recharge province compared to that of the Virginia Range. 

A somewhat anomalous situation exists with regard to nitrate concentrations 
in the ground water of Dayton Valley. About one-third of Dayton Valley ground
water analyses examined (most of which are by the Nevada Bureau of Environmental 
Health) show nitrate concentrations in excess of 10 mg/l» with a maximum (analysis 
17/23-36baa, table 31) of 62 mg/1. Although nitrate concentrations locally 
exceed 10 mg/1 in Carson Desert, the normal concentrations for ground water in 
most of the Carson River basin are somewhat less than 10 mg/1. The above-average 
nitrate concentrations in Dayton Valley also apparently extend to ground water 
in the Silver Springs area of Churchill Valley (table 31). 



Churchill Valley 

Ground water from community wells supplying Silver Springs is generally of 
good chemical quality (table 31). Although the water is hard, the dissolved-
solids and sulfate concentrations are not excessive. The numerous domestic 
wells in the area may not yield water with the same chemical characteristics as 
water from the Silver Springs community wells. 

• 

Water from the only known well in White Sage Flat (not labeled on pi. 1) of 
northern Churchill Valley (18/23-4a) is of much poorer quality than the Silver 
Springs community wells (table 31). It is extremely hard and has excessive 
amounts of iron, calcium, and bicarbonate. 

Carson Desert 

Ground water in the Carson Desert is abundant, but much of it is of poor to 
very poor chemical quality for most uses. The Carson Desert is the terminus of 
the Carson River hydrologic system. It is therefore the final discharge area for 
water that has moved downbasin and, as such, becomes the final receiving area for 
soluble chemicals transported by the water. As water evaporates from the desert, 
it leaves behind its dissolved chemical load. A substantial part of this load 
remains highly soluble and therefore tends to progressively enrich the remaining 
and incoming water supply. The residual waters therefore are considerably more 
.saline than the composite inflow. Available data suggest that the ground water 
can be grouped into five general categories according to chemical characteristics 
as follows: (1) large quantities of moderately saline to very saline water fill 
most of the valley-fill deposits from relatively shallow to great depths; (2) an 
unknown quantity of moderately dilute water occurs within a basalt aquifer of 
apparently local areal extent generally about 500 feet below land surface in the 
Fallon area; (3) unknown quantities of dilute to moderately dilute water are 
found within, or associated with, recent fluvial sediments generally near present 
or relatively contemporary Carson River channels, from shallow to unknown maximum 
depths; (4) dilute to moderately dilute water occurs within shallow valley-fill 
deposits, probably resulting from infiltration of irrigation water beneath or 
near lands of the Newlands Reclamation Project; and (5) unknown amounts of water 
of variable chemical quality lie within consolidated rocks. 

Domestic water demands are supplied mainly by (1) public-supply systems for 
the city of Fallon and the Naval Air Station, which tap water from the basalt 
aquifer, and (2) individual domestic wells that tap the shallow and generally 
thin lens of relatively dilute water overlying the vast saline reservoir that 
occupies most of the valley-fill deposits. Water from the basalt aquifer has 
been utilized as a public supply for more than two decades. The water is soft 
and generally suitable for most uses. Thus far, only the arsenic concentration 
(characteristically 0.05-0.10 mg/1) has caused any concern regarding suitability 
for consumption by humans. Arsenic concentrations slightly exceed the limit for 
drinking water (p. 75). Public-supply systems continue to rely on the basalt 
aquifer, owing to* (1) the lack of any evidence of long-term adverse effect 
attributable to the arsenic, and (2) the probable great expense involved in 
developing an alternate source of supply. 



The shallow ground water tapped by most individual domestic wells in the 
Carson Desert area has an uncertain future as an acceptable supply because of 
the risk of contamination. This risk is further increased by the fact that 
most of the people extracting the water from shallow domestic wells also use 
septic tanks that discharge at shallow depths within, or very close to, the 
water-supply zone. Future replenishment of this domestic supply is also 
uncertain because the amount and quality of replenishment depends on irrigation 
practices and conditions. Current emphasis on increasingly frugal use of water 
for irrigation suggests that future replenishment may 'differ somewhat from past 
replenishment. Lawrence Wolf, Churchill County Health Department (oral commun., 
1972), stated that water quality of the shallow aquifer apparently deteriorates 
during periods of nonirrigation and no canal flow. 

Salinity of Carson Desert ground water and the water's mineral precipitates 
have from time to time been exploited comnercially. The salt deposits associated 
with Soda Lakes were mined extensively during the latter half of the 19th and 
early 20th centuries. However, rising lake levels associated with infiltration 
of irrigation water after the establishment of the Newlands Reclamation Project 
(Lee and Clark, 1916, p. 679 and 680) flooded the salt works and diluted the 
saline lake water. The unique hydrologic and chemical character of Soda Lakes 
was discussed by Rush (1972), Breese (1968), Lincoln (1923), Lee and Clark (1916), 
Stabler (1904), Russell (1885), and others. The geologic origin of Soda Lakes 
has been most recently discussed by Morrison (1964, p. 71-72). 

Ihe U.S. Geological Survey prospected for salt deposits associated with the 
valley fill during the early part of the 20th century (Gale, 1913, p. 303-311). 
Other explorations probably were made from time to time throughout the Carson 
Desert. Sodium chloride is presently harvested on the Fourmile Flat playa (pi. 1) 
by the Kick Salt Company of Fallon. This company, since 1938, has been harvesting 
salt that becomes concentrated on the playa surface through the interaction of 
the ground- and surface-water flow systems (Elmer Huckaby, oral canmun., 1971). 
Earlier exploitation of saline playa deposits in the study area was described 
by Russell (1885, p. 234 and 235) and Lincoln (1923, p. 7-9 and 14). 

White Plains and Packard Valley 

Very few water-chemistry data are available for the White Plains and 
Packard Valley areas (table 31). One sample (well 23/28-29dc) suggests that 
the valley-fill deposits of White Plains are saturated with saline, sodiun 
chloride-rich water similar to much of the very saline ground water of Carson 
Desert. This similarity is to be expected because both areas are the sinks of 
their respective large drainage systems. Salt has been harvested along the 
west side of White Plains playa in the past, as evidenced by the remains of 
abandoned salt evaporation pans visible from U.S. Interstate Highway 80. Salt 
harvesting was described by Lincoln (1923, p. 7 and 14). 

Two chemical analyses (27/33-24ccd and 28/34-31db; table 31) suggest that 
ground water of the Packard Valley area is of the calciun sodium chloride type, 
and varies in dissolved-solids concentration from place to place. The chemical 
quality doubtless deteriorates as the ground water moves downgradient toward 
the Carson Sink. The end product is the highly saline water that saturates the 
valley-fill deposits of the sink. 



Thermal Water 

Thermal water, for purposes of this discussion, is arbitrarily defined as 
ground water warmer than the mean annual air temperature at the site. 

Data in tables 27 and 31 suggest that several localized areas of deep-
seated ground-water circulation exist. The flows of Walleys, Hobo, and 
Saratoga Hot Springs in Carson Valley (table 27) are thermal. Worts and 
Malmberg (1966, p. 30, and table 12) described Carson Hot Springs in Eagle 
Valley. The urbanizing area east of the Carson River at the base of Pinion 
Hills between Mexican Dam and New Empire (location about 15/20-35c; locally 
referred to as the Pinion Hills subdivision) has a nunber of wells with thermal 
water. Sutro Tunnel in Dayton Valley discharges warm water from the consoli
dated rocks. 

The major known thermal ground-water area of Carson Desert is a generalized 
zone extending from Soda Lakes to Stillwater that recently was classified by the 
U.S. Geological Survey (Godwin and others, 1971, p. 2 and 4) as a "known geo-
thermal resource area." Morrison (1964, p. 117) briefly discussed the theraial 
ground water in this area. This possibly extensive geothermal system is widely 
recognized, but published information regarding its ground-water flow system is 
scanty. The basic nature of such an extensive geo thermal system inherently 
guarantees some influence on the quality of the involved ground water, but the 
extent of influence in this case is virtually unknown. 

Principal Water-Quality Problems 

Table 37 sunmarizes the presently recognized water-quality problems in the 
Carson River basin. It also sunmarizes some possible future problems that might 
be anticipated on the basis of present developments, limited knowledge of water 
quality, and the hydrologic flow system of the basin. 
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Table 37.--Summary of presently recognized and possible future water-quality problems 

Area Present problem Possible future problem 

Bryant Creek, East Fork 
Carson, and Carson River 
below confluence with 
Bryant Creek 

Do. 

Carson River and 
tributaries 

Do. 

Chemically contaminated streamflow 
originating in vicinity of Leviathan 
sulfur mine may adversely affect 
Carson River water under certain 
hydrologic conditions. 

Massive landslide in area of 
Leviathan sulfur mine tightly 
encroaching on tributary to Bryant 
Creek. Hydrologic circumstances 
could result in serious sediment-
pollution problem downstream, and 
(or) potential downstream flash-
flood danger. 

Periods of highly turbid streamflow 
caused by both natural and man-
accelerated influences. Results in 
problems to surface-water irrigation 
systems. Also causes unknown amount 
of damage to fish habitat. Diminishes 
esthetic value of streamflow to 
unknown degree. Magnitude of problem 
not presently known because of lack of 
data. 

Pollution threat could continue, subside, 
or possibly worsen, depending on hydro-
logic and other circumstances. 

Same potential for future as at present. 
Threat depends on future movement of 
slide and flow-conditions in streams 
tributary to slide area. 

Same as present, with possible additional 
problems also to future municipal and 
industrial use of river water, and reduced 
capacity of present and future streamflow-
storage reservoirs. Could also seriously 
hamper attempts to utilise streamflow for 
artificial recharge of diminishing ground
water supplies. 

Discharge of sewage effluent of a Same as present problems: severity will 
quality poorer than natural streamflow increase if quantity of effluent increases 
causes several problems to river without counterbalance by upgrading of 
environment that vary in intensity effluent quality, 
depending on hydrologic circumstances 
at time of discharge. 



Table 37.--Summary of presently recognized and possible future eater-quality problems—Continued 

Area Present problem Possible future problem 

Carson River and 
tributaries 

Do. 

Carson Valley: Saratoga 
Hot Springs area 

Carson Valley-Eagle 
Valley: Stewart area 

Eagle Valley 

Carson River below 
Carson City 

Dayton Valley: Pinion 
Hills area 

High dissolved-solids and sulfate 
concentrations in ground water. 

Excessive iron concentrations in 
water. 

Ground water contaminated by septic-tank 
effluent and sewage-effluent spreading; 
could also seep to river and degrade 
streamflow quality. 

Improperly located or unprotected land
fill deposits could furnish leachate 
pollutant that would degrade stream 
quality and ground water 

Same as present. 

Same as present. 

Foul-smelling water from one municipal Unknown, 
supply well. 

Mercury in shallow fine-grained bottom 
sediments of river, canals, and 
Lahontan Reservoir. Excessive mercury 
in river water near. Fort Churchill 
during periods of high flow. Above-
normal mercury in fish associated with 
the mercury-affected surface waters 
and bottom sediments. 

Poor-quality ground water: high con
centrations of dissolved solids, 
sulfate, fluoride, iron, calciun, and 
sodium, and excessive hardness. 

Increased nutrient contributions from 
sewage treatment plants may in turn 
increase the "accessibility" of the 
mercury through chemical transformations 
associated with biologic activity. 

Same as present. 



Table 37.—Summary of presently recognized and possible future water-quality problems—Continued 

Area Present problem Possible future problem 

Dayton Valley: 
House area 

Mound 

Dayton Valley: north of 
river downstream from 
Dayton 

Dayton Valley-
Churchill Valley 

Churchill Valley: 
Springs area 

Churchill Valley: 
Sage Flat 

White 

Lahontan Reservoir 
and possible future 
large storage 
reservoirs 

Poor-quality ground water: high con
centrations of dissolved solids, cal-
ciun, and sulfate, and excessive 
hardness. 

Ground water corrmonly hard to very 
hard with high concentrations of 
dissolved solids and sulfate. 

Ground waters in a substantial number 
of wells in the valley downstream from 
Dayton may have nitrate concentrations 
somewhat above average, compared to 
the total river basin. 

Silver Ground water very hard. 

Ground water is apparently extremely 
hard and has excessive concentrations 
of iron, calciun, and bicarbonate. 

Same as present. 

Same as present. 

Increasing disposal of sewage through 
septic tanks and incompletely treated 
sewage may foul the ground-water reser
voir; risk is increased because nitrate 
concentrations appear to be above 
average at present. 

Same as present. 

Same as present. 

Increased sewage effluent may result in 
nutrient enrichment of reservoir water, 
causing problems of excessive algae. 

Carson Desert Saline water throughout most of the Same as present, 
valley-fill reservoir. 



Table 37.--Summary of presently recognized and possible future water-quality problems—Continued 

Area Present problem Possible future problem 

Carson Desert: Fallon 
area 

Carson Desert 

Large quantities of saline water 
throughout most of the ground-water 
system. 

Same as above. 

Excessive pumping of the basalt aquifer 
supplying Fallon and Naval municipal 
supplies may promote saline-water intru
sion into this aquifer system. 

Increasing septic disposal of sewage may 
degrade the quality of the shallow, fresh 
ground-water supply to a point of 
unacceptability. Decrease in amount of 
irrigation infiltration, related to 
probable reduction in application of water, 
may accelerate deterioration of water 
quality of shallow ground-water system. 



AVAILABLE WATER SUPPLY 

Ground-Water Storage in the Valley-Fill Reservoirs 

The amount of ground water stored in the valley fill to any selected depth 
below the ground-water surface is the product of the area, the selected saturated 
thickness (in this study, 100 ft), and the specific yield of the deposits (assuned 
to average 10 percent for the study area). The estimates are listed in table 38. 

Table 38.--Estimated quantity of ground water stored in the 
upper 100 feet of saturated valley fill 1/ 

Hydrographic area 
(in downstream order) 

Area probably underlain 
by 100 feet or more of 
saturated valley fill 2/ 

(acres, rounded) ~~ 

Estimated quantity of 
stored ground water 3/ 
(acre-feet, rounded) 

Carson Valley (Nev.) 70,000 700,000 
Eagle Valley 4/ 13,000 200,000 
Dayton Valley 44,000 440,000 
Churchill Valley a 74,000 a 740,000 
Carson Desert b 800.000 c 8,000.000 

Entire Carson River basin 
b 1,000,000 c 10,000,000 in Nevada b 1,000,000 c 10,000,000 

Packard Valley 50,000 500,000 
White Plains b 42,000 c 420,000 

1. Data developed mainly by A. S. Van Denburgh, U.S. Geological Survey. 

2. Assumed to be about 80 percent of the alluvial areas listed in table 2, 
because of inward-sloping contact between valley fill and consolidated 
rocks. (Does not apply to Eagle Valley.) 

3. Assuning a specific yield of 0.10. 

4. Data from Worts and Malmberg (1966, p. 11). 

a. Includes ground water underlying Lahontan Reservoir. 

b. Includes areas where ground water is too saline for most cannon uses. 

c. Mich of this water is probably of an unacceptable quality for most cannon 
uses. 

Although the estimates of stored ground water are large, the amount avail
able in areas where the depth to water is within economic pumping lift and where 
land is suitable for cultivation is appreciably less. The amount of usable 
ground water in storage that is economically available depends in part on the 
distribution of the water-bearing deposits, the permeability and specific yield 
of the deposits, the distribution and range in chemical quality of the ground 
water, the number and distribution of pimped wells, and the intended water use. 
Also, large withdrawals of ground water along the flood plains of perennial 
streams can affect the flow of surface water and therefore might legally infringe 
on previously decreed surface-water rights. 

-97-



Available Supply, Ma ins tern Areas 

The available water supply in ma ins t em areas of the Carson River basin in ) 
Nevada during the base period 1919-69 consisted principally of about 320,000 
acre-feet per year of combined river flow and ground-water underflow at the 
California State line; 50,000 acre-feet per year of local surface- and ground
water inflow to the system, for a total of 370,000 acre-feet between the State 
line and the Carson Sink; and about 180,000 acre-feet of water imported from 
the Truckee River basin through the Truckee Canal; f6r a grand total of about 
550,000 acre-feet per year (table 30). In addition, more than 10 million acre-
feet of ground water is presently stored in the upper 100 feet of saturated 
valley-fill deposits of the study area (table 38). Most of the surface water 
but little of the ground water has been developed, as described in this report. 
However, much of the stored ground water, particularly in the Carson Desert, 

- may be of unacceptable chemical quality for most uses. 

Activities are underway to determine the most efficient legal, economic, 
and physical solutions to the problems of the combined Truckee and Carson River 
basins. One principal problem relates to use and diversion of the water supply 
of the two river basins, which has contributed to the declining stage of Pyramid 
Lake, the terminal sink of the Truckee River basin. Traditionally, the Carson 
River basin has been geared to a mining and agricultural economy and its needs. 
However, if the present trends of population growth and urbanization continue, 
many new hydro logic problems should be expected. 

Available Supply, Nonmainstern Areas 

The available supply of Eagle Valley was described by Worts and Malmberg \ 
(1966, p. 39) as the system yield, and was estimated at 10,000 acre-feet per J 
year. 

Packard Valley and White Plains are tributary to the sink area of Carson 
Desert but are not tributary to the river mainstem. White Plains receives 
surface inflow on a generally irregular basis from the Humboldt River, and 
discharges part of that flow to the Carson Sink. Very little ground-water 
underflow enters or leaves White Plains (table 18) and only a minor amount of 
ground-water recharge originates within the White Plains hydrographic area 
(table 17). Most stored ground water may be of very poor quality, and surface 
inflow from the Humlxpldt Sink is of variable and possibly poor quality much of 
the time. Therefore, the amount of water reaching White Plains depends on the 
degree of upstream utilization of Humboldt River, which is subject to changing 
practices of man, and consequently, the residual is of undependable quantity 
and quality. Thus, the dependable, usable, and therefore available water supply, 
including the largely saline stored water (table 38), of White Plains can be 
considered small at best. 

Packard Valley does not receive inflow from other hydrographic areas but 
precipitation within its own area generates a potential for significant recharge. 
Packard Valley discharges water to the Carson Sink by intermittent streamflow 
and ground-water underflow. Because of intern:"tent flow characteristics, the 
average annual streamflow is too unpredictable to be considered a dependable 
water supply. A well field probably could be developed that would salvage some 
of the phreatophyte discharge (about 300 acre-feet) and some of the ground-water 
underflow to Carson Desert. Assuming effective salvage of about half the under
flow (about 200 acre-feet), the available supply of the valley would be about 
500 acre-feet per year, plus a substantial part of the 500,000 acre-feet of 
stored water (table 38). 
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GEOHYDROLOGIC HAZARDS 

Geohydrologic hazards probably are as critical in the Carson River basin as 
they are in almost any area of the world. Among these hazards, flooding of the 
Carson River itself may be the most noticeable, because of its widespread effect. 
Other water-related hazards of a generally more localized nature include flash 
floods in small-drainage basins, snow avalanches, and landslides. Earthquakes 
also must be considered because, though generally not hydrologic in origin, they 
nonetheless could be direct forerunners of hydrologic hazards. 

None of these hazards should be considered independently. For eaample: 
(1) landslides can become more active during earthquakes and during times of 
intense, flood-causing rains; (2) collapse of flood-control dams, with subsequent 
major flooding, might well occur during an intense earthquake; (3) snow avalanches 
could well be triggered by heavy rains or earthquakes; and (4) landslides might 
cause major floods on relatively small tributary streams by ponding large quan
tities of water that might then suddenly be released as the impounding landslide 
is overtopped and quickly eroded. 
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NUMBERING SYSTEM FOR HYDROLOGIC SITES 

The numbering system for hydrologic sites in this report indicates location 
on the basis of the rectangular subdivision of public lands, referenced to the 
Mount Diablo base line and meridian. Each number consists of three units: the 
first is the township north of the base line; the second unit, separated from 
the first by a slant, is the range east of the meridian; the third unit, separated 
from the second by a dash', designates the square-mile section. The section 
number is followed by letters that indicate the quarter section, quarter-quarter 
section, and so on; the letters a, b, c, and d designate the northeast, northwest, 
southwest, and southeast quarters, respectively. For example, well 14/19-15bcc 
is in SWfcSWsNWfc sec. 15, T. 14 N., R. 19 E. In this report, most sites identified 
with three and occasionally four letters are in areas where detailed U.S. Geological 
Survey topographic maps (scale, 1:62,500 and 1:24,000) are available. In other 
areas, sites have been located using aerial photographs and a less detailed -
1:250,000-scale map. An index to Geological Survey topographic maps in Nevada 
can be obtained free of charge from the Distribution Section, Geological Survey, 
Federal Center, Lakewood, Colo. 80225. 

Because of space limitation, wells are shown on plate 1 by a map number 
which is referenced to a location number in table 39. Springs and other hydro-
logic sites are identified on plate 1 only by the above described site numbering 
system. Township and range numbers are shown along the margins of the plate. 



iaeic 

0, done#tic; E, exploratory; FB, fish hatchery; 
(Intended use ID parentheses); 1, landfill. 

Water le»el: 

1, Industrial; lr, Irrigation; OT, oil taat; 7, public supply; S, etoek; 0, unoaad or abandoned 

level: Maaauraanta raeordad to tantfaa or bimdrodtba of a foot vara generally node by U.S. Coological Survey pereonnel, and represent depth below 
land-aurfaca datta; nost Maauraaata recorded to near eat foot were reported by Mil driller or owner. 

chemical analyaia In table 31; F, depth. In feet, at ublcb water was flrat encountered during drilling; 1(4), driller'# log In table 40; 
L(E), electric log available; L, driller'# or lltbologlc log available but not Included In table 40; 0, O.S. Geological Survey observation well* 
r, P*7*^* °* observations; S, log la fllea of State Engineer (State log raber la indicated); T, length of tie# between etart of pt*p 
te#t and naasuraneet of yield and drawdown, in boura. 

Hep 
no. 

Casing Yield (gpn) 
Land 
turfnee 

iM.r-Iml " 
neeeurcuent Hep 

no. Location Owner 
Year 
drilled 

Depth 
(feet) 

dlMeter 
(Inchee) Oae 

and drawdown 
(feet) 

altitude 
(feet) 

Depth 
(feet) 

Date 

G4AS0N VALLEY 

1 12/20-4aadd City of Gardnervllle 
Mell no. 4 

19>0 313 12 t 1,125/58 4,782 20 

0
 1 

4
 1(4); '*11,006; T-4B; not yet In 

production oa of *19-71 
2 -4beed Cltv of Gerdnervlllo 

Mell nr. 3 
1965 343 12 t 1,020/— 4,760 11 2- -65 *10; 1(4); *8488; *20.5; C 

3 -4bbed City of Gardnervlllo 
Mell no. 1 

pre-1925 — — t — 4,753 - - C 

4 -lOdceb Gardnervllle Banc hoe 
Hell no. 2 

1967 445 12 t 1,130/— 4,818 23 * -67 *4; 1(4); 8-9699; T-24; C 

5 -14aaba 0.8. Boroau of Sport 
Flobtrloa, Hell no. 5 

IMS 800 16 FB 1,420/— 4,882 40.5 * -65 1(4); S-G665; *12 

6 -14edde O.S. Bureau of Sport 
Plsherlee, Hell no. 4 

1961 497 1*10 n — 4,876 - - L; *5842; C 

7 •llaebe Gardnervllle kancbos 
Hell no. 1 

1965 450 18 F 2,250/— 4,828 18 1* -65 *5; L; 8-9632; C 

8 -17ba J. Bellwlnkel - 165 18 Ir 1,173/— 4,750 10.19 5-11-48 0; *1951-56, 1959-preeent 
9 -23aaca C.S. Bureau of Sport 

Pleberlee, Veil no. 3 
1964 650 12 FB l.SOO/275.5 4,895 26.2 12-14-64 *9; L(4); LCI); *8264; T-9.7; 

Puep toot dote free Desert teeearch 
Institute 

10 -23bdac C.S. Bureau of Sport 
Pleherlee, Hell no. 6 

1963 $03 16 FH ' 2,000/— 4,874 40 * -65 *6; L; 8-G666; *10 

11 -23dace C.S. Buroou of Sport 
Flaberloe, Mell no. 2 

— — — FB - 4,895 - -

12 -21d#cd C.S. Bureau of Sport 
Pltberloe, Mell no. 1 

1964 200 8 FB 36/— 4,895 14 * -64 *12; *6219; T-24 

13 13/19-22abb C.S. Stoel Corporation 1962 1,268 10-7 E — 4,665 — — 1(4); *9313; another well nearby 
encountered bedrock at 260 ft. 
This well log thowe no bedrock 

14 13/20-6ad E. V. Bopkine 1963 404 14 lr about 3,000/— 4,676 — — *90; L; *7386; *about 4 hre. 
13 -7ac Andre and Bernard Aldan 1*63 400 14 lr about 1,600/— 4,682 — — *21; L; *7152; *about 4 hre. 
16 •7dad E. L. Norehall 1965 441 16 Ir 3.400/— 4,684 flowing * -65 *8: 1(4); *8586 
17 -deed C. H. Godecke 1928 300 1*12 Ir 2,000/— 4,700 1.96 *12-46 0; *1951-52, 1954-preeent 
IB •39cded Ciry of Rinden, Hall no. 1 19231 398 — f 1,800/15 4,722 — — C 
19 -31 ce Bangberg Land 4 Llvaatock Co. 194? 413 1* lr 3.800/37 4,712 6 * -48 L; *566 
20 -32bebc City of Kinden, Mell no. 2 1947 301 12 F 1,330/— 4,722 8 * -47 *8; L(4); *34; C 
21 -32caa Hack Land S Cattle Co. 1927 420 18 lr 2,600/— 4,733 7.99 *12-48 0; *1951-62, 1964-piesent 
22 -32daeb City of Gardnervllle 

Mell no. 2 
1947 501 12 P 1,000/72 4,737 16.6 * -47 *16; L(4); *108 

23 13/21-15bed O.S. Buroeu of Land 
Manegenent, "Dhelde 
Baacb Mall" 

1941 500 8 0(S) — 5,365 96.30 *1*70 L 

24 •19ebb O.S. Bureau of Land 
ManagMont, "Buckeye 
Creek Hell" 

1941 140 8 0(5) — 5,000 102.38 *1*70 L 

23 -2Bccb O.S. Bureau of Land 1941 95 8 8 — 5,170 56 * -41 C. L 

26 14/19-13bce 

Henageaent, "Fish Spring 
Flat Wall" 

John 1*48 

27 

28 

29 

50 

51 

•15ec 

-2Sba 

14/20-4bdb 

-26cdd 

-32ce 

12 14/2*6cbl 

12 

John Aacaega 1*53 

U.S. Bureau of Indian Affaire — 

•evade State Nedlta Security 1*68 
Friaon, Hall no. 3 

1*6* 

Sierra Eatatea Gen. lap. Mat. 1*60 
(1*73), formerly Carton 
Mater Co., Mall aa. S 

Sierra letatee Gen. bp. Mat. 1*62 
(1973), feimarly Caraan 
Mater Co., Moll to. SA 

S3 

34 

55 

56 

37 

37 

38 

39 

lS/19-12ada 

-3Md 

-14c c 

15/20-7ddb 

-Pacbel 

-9acba2 

•17dd 

-32dc«b 

Caraan Mats Co., Ma 

G.S. Faraat Samoa 

. aa. 6 

O.S. Fareat Service 

Caraan Meter Co., Mali an. S 

J. L. Sitae 

2. L. Sllaa 

Car eon Hater Co., Well eo. 4 

•evade Indian Agency, 
Mell an. 4 

-32ddcc Sevede Indian Agancy, 
Mel1 no. 3 

1*72 

1*66 

1966 

1970 

1*611 

1969 

1969 

1967 

302 12 lr 500/— 5,160 1 

252 12 OUr] 1 700/— 5,150 20 

2401 12 U 350/614 4,480 10.49 

a 519 • Ftt) 100/167 4,685 37 

— 6 0(D) — 4,710 11.2 

436 16 lr 3,000/92 4,675 flawing 

I4GLE w 

300 14 F 520/— 4,860 33 

150 10 t 30-40/— 4,060 20 

500 1*12 t 1,200/00.4 4,060 •3.3 
305 14 F 31/- S,700 125 

290 10 r 70/20 5,750 63 
515 1*12 F 40/164 4,730 16 
691 6 0(D) — 4,650 — 

132 4 D — 4,650 — 

b 007 14 F 500f/U6.7S 4,640 flowing 

375 10 F 250/58.5 4,715 26.5 

347 10 F 4,705 20.86 

U- -48 *20; 1(4); *734; bedrock at 
293 ft 

10- -53 *12; 1; 9*2410 

1970(7) !(•); *10,296; bedrock at 
490 ft 

5-14-70 

10- -60 *52; 1(4); *5566; *109; 
granite bedrock at 198 ft 

11- -62 *16; L; *7012 

7- *72 L; *12,458; *25.8 

U- -46 *155; L; *9539; *48; 
granite bedrock at 187 ft 

* -66 *60; t; 9*9540; *1 

* -70 1(4); *11,262; C 

" c 

1- -69 C; 1(4)1 *10,564; *48 

7-23-69 Ci 1(4); 1(E); *10,670; *24; 
no bedrock encountered 

11- 4-71 1(4); *10,351; bedrock at 
241 ft 

a. Originally drilled at 9-iach dlaneter te 519 faat far taat 

b. Plugged baek to 604 foot. 
; later ro-drllled at 10-lach dlaneter to 510 foot for production 
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Table 39.—Veil date—Ceetlnued 

Lead Hater-level 

I
s
 

Location Omar 
Tear 
drilled 

Depth 
(feat) 

Caalas 
disaster 
(laches) Pas 

Yield (tpa) 
aad dr—down 

(feet) 

aurfaca 
altitude 
(feet) 

aaasureaent 
Depth Date 
(feet) asssured Baaerke 

0ATT09 VALLEY 

41 13/20-lea Carson City 1949 256 0 I 0/27 4,060 222 10- -49 C; L; 0*10,763; bedrock at 136 ft 

42 16/21-12acd V. H. Bitel 1940 265 16 lr 3,250/74 4,310 10 6- -60 05; l(D; 0*10,144; T-0; bedrock 3,250/74 
at 222 feat; C 

43 -13bbb Allran, lac., Hall ao. 4 1946 264 16 It 940/— 4,320 15 2- -46 POO; L; 0446; C 

44 -13bdd Qulllcl Baaeh 19201 120 14 Zr 1,000/— 4,330 — — 

43 -23ecd 6. C. Barton 19361 a 250 — P — 4,355 — — C 
44 -23ddd J. Bled 1940 73 6 D 30/— 4,960 11 11- -40 L; 0*749; 7*20 ** 

47 *24bd Deycoa Elaaaatery School 1971 135 0 P 150/25 4,370 73 4- -71 L; 0*11*529; C; T-16 

40 -24bcba Aocbor TralMr Coort 1957 100 — P — 4,370 — — 

49 •29ab Hmdi Craft Guild 1969 135 6 D 2/1001 4,760 30 10- -69 L; 9*10,037; C 

SO -29cd trod Hinkler 1967 79 6 0 30/— 4,770 65 1- -67 C; P*5S; L; 0*9403 

31 -29db 0. J. Sarrollla — 05 — 0 — 4,770 — — C 

32 -29de B. C. Brown — 00 6 D — 4,770 — — 

33 16/22-4ebc AUraa, Inc.* Hall no. 3 1961 460 16 Zr 4,000/34 4,290 20 7- -61 0*50; I; D-6007 

ft* -4db Dayton Valley lanchoa 1955 260 14-12 P — 4,345 57.02 2-16-72 L; 0-2999; 9*60 

35 -Tbdb V. V. Kltal — 100 0 0 — 4,305 — — C 

34 -7cd Gone Minor — 197 12 P(lr) 3,000/— 4,310 7 1949 0-1003 

37 -Sab Harris Pickles 1971 145 8 D 30/20 4,335 64 6- -71 L; 0-11,951; T-4; C 

30 -9ba B. L. Bladabaeh 1946 373 16 It 2,400/51 4,350 54 6- -66 L; 0-10*114; T*6 

> 99 -9bc B. L. Bladabaeh 1963 600 14 It 2,800/— 4,350 33 7- -63 C; LCD; S-7314 

40 -fdaa Paknown — — 6 D — 4,410 123.22 6- 1-70 

41 -lftab Gone Minor 1960 300 14 lr 2,800/— 4,358 53.24 2-19-72 I; 05336 

42 -10ccc H. C. Berraann — — 6 D — 4,375 — — C 

43 •lidddd V. E. Semens 1956 292 16 It 1,750/— 4,373 55 6- -36 L; 0-3465 

44 -ISaad V. E. Barraann 1956 235 16 OCIr) 1,500/— 4,375 66.06 7-20-72 L, 05435 ; 060 

42 -19bbb H. E. Barraann 1920 3721 16 lr 3,000/— 4,375 51.04 7-20-72 

45 -lSbbcl H. X. Barraann 1956 192 16 PUD — 4,373 52.81 7-12-72 L; 03436; 067 

45 -19bbc2 H. I. larraaan 1956 197 16 PUD — 4,375 53.02 7-12-72 

*4 14/23-3M Badges Transportttien Co. 1947 315 1*-12 PUD — 4,250 20 12- -47 020; L(D; 0328; bedrock at 170 

07 17/22-204ddd Mark YHsln Eststas"\ 1971 227 6 PCD) 16/14 4,440 130.29 7-22-72 L; 011,760; bedrock at 47 feet 

« ̂ -20dba I. P. O'Balll J 1970 122 0 D — 4,345 — — C 

40 . -ISdbd Ealpb HIeke / 1970 123 6 0 -- 4,340 33.32 7-22-72 0-65; L; 011,630; C 

49 \ -30acb Glen S. Eimkal J 1971 215 6 D 9/2 4,900 102.6 7-22-72 0100; L; 011,025; 01.5 

70 \-_30ddb Sagebrush Bench/ 1967 177 8 D — 4,415 117 6- -67 C; 0145; L; 0-9568 

71 -31ad Sis-Milt Quarry Products 1971 105 10 I — 4,405 103.72 7-22-72 0-60; 012*100 

72 -32db G. Saith — — 8 va» — 4,350 53.6 6- 3-70 

73 -33ccac Allran, Inc., Hall no. 2 1961 500 8 PUD 200/29 4.320 26.35 2-12-72 050: L: 04000 

i 73 -33ccbc Allran, lac.. Hall ao. 1 1961 633 16 lr 1,300/145 4.3'C 60 7- -61 035; LCD: 0-6066; C 

74 -33dbc Allran, lac., Hall ao. 3 1961 504 16 tr 2,370/— 4,310 — — 0105; Lt 0-6643 

73 -34bca Allran. lac.. Hall no. 4 1961 500 16 lr 2,500/96 4,305 35 6- -62 015; I; 0-6065; C 

74 -35bc ( Joseph Charesj 1940 — 16 lr 040/42.5 4,300 24.20 1-31^5) C; O; 01952-55, 1950-65, 1967-1-31^5) 
praeent 

77 17/23-1M Stattcoacb Land Co. 1970 252 8 P — 4,370 145.70 6- 3-70 L; 010,070; 0150; C 
Hell ao. 1 

70 -Mb ftatacoach Laad Co. 1970 200 0 P<9> 20/16 4,460 224.19 7-14-72 L; 011,159; 0236 

79 -2bc Itafaeoach Laad Co. 1971 305 8 r 30*/— 4,325 79.05 7- 1-72 L; 011,063; 00; C 
Hall so. 3 

•0 -2M Stat*coach Mad Co. 
Hall ao. 2 

1970 300 10 T — 4,325 — — L; 011,949; 096; C 

01 -Saaa Vestas Calico 1971 164 8 0 30/- 4,350 — — L; 011,901 

02 -3adb R. Warn 1969 350 12 DUD — 4,290 99.13 6- 3-70 0162 

03 •3bbb Baa Bolllaea 1971 120 8 D 15/- 4,330 02.27 7-14-72 Lt 011,714; T-4t C; 060 

0* ->44d 0tab Caastructloa 4 |W«<i [ Co. 1961 366 12 O — 4,333 76.00 6- 9-70 Lt 0*6554 
79.90 0- 9-70 
76.16 12- 7-71 
76.16 9- 3-72 

>3 -lObaa H. C. Phillips 1969 300 12 lr 800/112 4,285 46 4- -49 Ct LCD; 01O,S23t 9*09 
49.43 12- 7-71 
40.71 9- 9-72 

00 -lflbbb 0. K. Beyer 1959 320 10 I* 1,239/23 4,295 99 0- -99 059; LCD: 06012; 030; 
Badrock at 234 feat 

07 -10Mb 0. H. Boyer — 004 4 D — 4,290 — — 

07 •Met P. 1. 4n0ncrlaa 1969 100 4 D — 4,200 . 43 9- *49 Ct Lt 010,046 

00 -lOMd Haatbaraaa — — — 0 — 4,275 — — 

09 -llab •aster — — 4 D — 4,900 — — 

00 -llacc Doolay 1971 701 4 D 4,200 — — C 

•1 -114cb PakBowa _ — 481 8 4,270 43.79 0- 9-70 C 
44.13 6- 9-70 
44.50 12- 7-71 

02 -10dd Ptab Caastructloa A Mlalai t Co. 1962 022 14 0(1) 900/— 4,219 35.05 6- 3-70 060; LCD; 06553 

03 -27aba S. 0Dlaaa 1963 320 0 QClr.0) 1*0/— . 4,200 31.14 6- 3-70 000; L; 06230; T-6; C 
31.34 9- 9-72 

04 -904aa Bodies Traaaportatloa Co. 1971 910 — 1 — 4,230 — — Lt 011,750; C 

05 10/23-34dc Jote Berll 1972 100 4 D — 4,360 120.42 7-14-72 

a. Ksttaeted. 
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Tabli 39.—4I«11 dato--Cootlaued 

*P 
Location 

Casing 
Yaar Depth dlaneter 
drilled (feat) (inches) Use 

Land 
Tlald (gpe) surface 
and drawdown altitude 

(faet) (feet) 

Utter-level 
•aasurenant 
Depth Date 
(feet) aaieured Banarhs 

96 16/25-Sdc U.S. Bureau of Land 1963(7) 1271 
Monagonent 

97 -12bc U.S. Bureau of Land 1944 126 
Management "Lahontan Vail" 

96 16/26-3da 6.8. Bureau of land — — 
nt "loettn Hall" 

qPlCgllL PALLET 

8 8 4,230 63.16 6- 9-70 

4,213 43.5 6- 9-70 9*82; L 

4,195 — — 

99 17/24-Idcd Unknown 
— # ' — 8 8(D) — 4,200 49.62 6- 8-70 Abandoned beneslta 

100 -lcbe Bdvln HcPberooo 1969 200 8 D — 4,250 100 U- -69 L; 3-10,793; C 
101 -35ds Prank Ghiglie 1966 64 8 8(D) 30/5 4,205 28 4- -64 P-40; L; *8994 

102 -36ee Prank GhlglU 1970 63 10 D — 4,215 — — C 
103 27/25-6dbb Kichard Spoonar 1966 105 6 D — 4,185 32.81 7-11-72 C 
104 -lOcd Unknown — — 8 D — 4,195 34.08 6-10-70 

105 -liebe Ma inert — — 6-8 — — 4,190 32.30 2-11-69 
106 -lSdddd Harnall Davis 1970 150 8 D _ 4,205 — — c 
107 -Itbeb J. Stophenoen — 103 6 D — 4,195 39.20 2-11-69 
108 -29cbc Onknovn — — — D — 4,185 36 2-11-69 

109 18/24-25edb CoMBlcy of Silver Springs 1954 260 14 P — 4,202 64 4- -54 P-64; 1(4); 8-2543; 

110 -25bde J. A. Powell 1960 285 12 Ir — 4,210 70 1960 P-58; L; 8-3137 

111 -27cec Mark Morgan — 3001 — D — 4,340 — — C 
112 -27db Eugene BUck 1956 300 10 D 234/— 4,315 160 U- -56 P-17S; L(4); 8-3568 

113 -28ec O.S. Bureau of Land 
Manageeent "Stockton 

1942 281 6 O(S) — 4,380 221 
216.45 

U-1V42 
6- 5-70 

P-220; L 

114 

115 

116 

117 18/25-4a 

-26dbc 

-32abc 

-lfcdc 

rut Veil" 

Janae Courts — 

J. 4- Kay 1971 

Daknown — 

U.S. Bureau of Land — 
Haaaganant "White Saga 
FUt Weir 

CtMBlty of Silver Springs 1951 

315 

380 

D 

D 

0(D) 

S 

4,380 

4,420 

4,195 

4,353 

— — C 

262.6 7-14-72 C 

46.30 6-10-70 

332.85 6-10-70 P-348; I; C 

— — I; 9*1691; C 

119 16/30-7daa 

120 -9c 

121 
i:: 

-17bca 

-30ea 

126 

127 

128 

129 

-Sddb 

-6b 

-19b 

-19d 

131 17/2S-13d 

132 17/29-18bd 

133 17/30-3ca 

134 -4caa 

135 17/31-lSd 

136 7/32-22b 

137 18/28-3bcb 

1971 

1943 

1971 

1946 

123 16/31-36ead 

124 16/32-5bed 

125 -5cdd 

U.S. Geological Survey 

U.S. Suraau of Land 
Management "Bess FUt Wall" 

U.S. GeoUglcel Survey 

U.S. 6ureal of Land 
Ranagaaant "Diamond Wash 
Well" 

U.S. Bureau of Land 1946 
"Wlthtman Wall" 

P. Cuahaan — 

8. Hetheve — 

F. Basaaet — 

Dodge Coaatruction Co. — 

P. Cushnaa — 

O.S. Atonic Cnergy Canniaeion 1962 

•29adc O.S. Atonic laargy CaatUalsn 1962 

C. Dalton 

Jonaa and 

O.S. Geological 8emy 

O.S. Geological Survey 

0.8. Bumau af lad 
Managanant(7) 

0.8. Bureau of Lend 

Cbvrehlll Drilling Corp. 
o. 1* 

1947 

1921-23 

1971 

4971 

1964 

1960 

350 

27 

162 

190 

760 

3,100 

22 

32 

180 

1,2361 

1.5 

6 

1.5 

6 

6 

6 

6 

6 

4 

4 

• 

CABSOP DP SWT 

E — 

t — 
S — 

S — 

S e 0.5-1/— 

0(D) e 20-23/— 

0(1) — 

o 0.2/— 

a 5-5/— 

• 66/— 

• 3-10/— 

3 0 

— or 

1.5 S 

1.5 3 

6 8 

— Of 

o 13/-

3,930 

3,934 

3,930 

3,995 

4,193 

3,904 

3,961 

3,974 

3,893 

3,900 

4,017 

23.06 10-13-71 

21.45 4-17-62 1962 veter-level neeeurn 
21.66 8-1^70 DK1 pereoonel 

14.13 10-13-71 

70.49 6-18-70 

nt by 

1962 voter-level neasurMcnt by 8M1 
«— personnel 

3.19 4-1(^62 >942 veter-level neeaurenent by 8B1 
3.2 7-30-62 pereonnal 

4-13-62 1962 vater-level 
7-30-62 pereonnal 

4-10-62 2962 wtir»lml 
7-30-62 personnel 

flowing 3-22-62 1962 veter-level 

285.0 
284 

29.1 
29.25 

85.2 
65.87 

flowing 6- 1-42 

110.88 7-30-62 

4,232 328.3 7-31-62 

3,815 

3,915 

3,936 

3,936 

6,050 

flowing U- -47 

11.62 10-13-71 

11.31 10-13-71 

117.76 8-19-70 

rant by D81 

reoeat by DBZ 

rant by mi 

1962 veter-level neasurawnt by 8U 
pereoonel 

L(4); veter-level neasor«ent by 881 
pereonnal; log fron Nevada Bureau 
ef Rlnea and others (1962, p. 107) 

l(+)s L(l); voter-level neaour—nt 
by Dtl pereonnal; granite bedrock 
at 310 foot; lag fron Nevada Bureau 
•f Mm and atbare (1962, 
p. 114) 

8-281 

1(4): lag fran Morriaon (1964, 
P. 149) 

156 .4,600 

3,978 — 

1964 ^145; L 

— Bapertadly no bedrock aneeiatarad 

138 -13ead 

139 -13ddc 

140 18/29-4bae 

Churehlll Drilling Carp. 
"Boggle no. 1" 

Churehlll Drilling Corp. 
"Millions no. 1* 

8.8. Navy 

1959 

1981 

1958 

8,001 

4,750 

776 

a. lattnatad. 

8-12 

or 

or 

0(1) 

141 •Seaa U.S. levy 1958 823 14 U(l) 

142 -lObbb U.S. levy 1958 802 14 UC1) 

143 •23cec U.S. Navy 1944 1,7001. — U<P) 

3,958 — — Bapertadly no badrock encountered 

3,952 — — Bapertadly no badrock onceontarod 

3,947 20 10-28-58 C; 1(4); wall sanded in during pa* 
toot; log fron Elngnen (1959) 

3,950 — — 1(4); log frae r<-g—« (1959) 

7*940 — — 1(4) j 1(1); leg fron Kin^en (1959) 

3,935 — — L(4); log fron torrleoc (1964, p. 14 
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Table 39.—Well data—Continued 

Land Water-level 
Caalng Tlald (gpe) surfeee aaaauraaant 

fcp 
•9* Location OMIT 

Tear 
drilled 

Depth 
(feet) 

dloaater 
Oat 

•ad drawdown 
(foot) 

altitude 
(feet) 

Depth 
(feet) 

Date 
Matured Kemarke 

CAKSOR DESERT—Contlouad 

144 18/34-12ece Itelaovn — — 6 8 — ( 3,941 — — C 

145 -354c L. IMVI, "Salt Walla" 1957(T) 100 6 0 — 3,957 — — C 

14* 18/31-44* t.S. bureau of Land 
Managaeont *1*01 Wall** 

1941 140 6 6 — 4,027 125.80 4-20-70 C 

147 -20c Lahoatas Raved* Oil Co. 1921-23 2,015-2,0401 — 07 — 4,215 — — L(+); log froa Morrison (1959, p. 231) 

148 -274 0.8. burtau of Land 
Maaageaent "ZMaaond 
Canyon Wall" 

1952 343 6 S ~ ' 4,226 300 5-29-42 Water-level aaaauraaant by DR1 
personnel 

149 -31ccc 0.8. bureau of Land 
Mnaiatat 

~ 

300 6 8 mm • 3,976 32.4 

31.96 
39.27 

4-15-42 
7-30-42 
8-19-70 

C; 1942 vster-lovel aaaauraaenta by 
W personnel 

ISO 19/24-2344 BOKAOWO — — 6 0 — 4,US 63.84 4-11-70 

151 19/27-124C 0.8. Geological Survey 1971 150 1.5 K — , 4,008 — — C 

152 -144c Onknown — — 6 0 — , 4,075 42.00 8- 5-70 

153 N/28-21cc •akaown 1970(7) — 8 0(D) __ 3,993 3.75 8- 4-70 

154 -224M Clyde Pi—mi, Sr. — 41 8 0(D) — 3,972 — — C 

155 -2244b Clyde n— mi. Sr. 1921 1,155+ — D(0T) — 3,972 — — L(+); C; basalt at 1,050 fast; 
lot froa Norrlooa (1959, p. 125) 

154 -24occ Clcy of Fallen 1934 387 — 0(F) — • 3,970 — — L(+); abandoned and oauaad; log froa 
Morrison (1959, p. 127) 

157 -Nob* City of Felloe 1949 813 14 0(F) 230'81 3,962 38.42 U-15-71 T»12; L(+): 8*10,789; basalt at 520 
fast 

158 •344M City of Fallon 1945 558 14 0(F) 1,000/— 3,965 30.4 11- -45 F-13; L(+); 8*8724; basalt at 510 ft 

159 19/29-30cba City of Fallon, Well ao. 3 1970 484 F 2,100/4- 3,960 33 12- -70 L<+); 8*11,374; basalt at 404 feat 

140 -JOcdbl City of Fallen, Well ao. 1 1941 506 161 F 1,600/6 3,958 33 1941 L(+); basalt at 448 fast; C 

140 -30c4b2 City of Fallon, Wall ao. 2 1948 521 12-14-18 F 1,000/<1 3,958 33 1948 L(+); basalt at 455 foet; C 

141 -31babc X. B. Kant Co. 1960 444 4-8 0 204+/— 3,965 35 2- -40 L(+); 9*5928; 9*15; C; basalt at 
418 fast 

142 -Slcbbl 0.8. Bevy, Wall no. 1 1962 540 10-14-24 F 1,000/— 3.948 29.4 5- -42 L(+); 8*6628; C; basalt at 496 feet 

142 -33cbb2 0.8. Ravy, Wall ao. 2 1961 530 16 P 1,400/— 3,948 22 2- -41 L(+); 8-6822; basalt at 500 feat 

142 -31cbb3 O.S. Bavy, Wall ao. 3 1962 531 14-24 F 1,000/— 3,948 29.4 4- -42 L(+); 8*6629: 1*72; basalt at 
500 fast 

143 19/30-SOccb L. W. Maeon 1969 15-19 8 D — 3,928 6 1969 C 

144 -30ccc I. L. ibaraaa — 37 8 0(D) — 3,926 — — C 

145 19/31-74c John ball 204 3 beating flowing/— 3,897 21 ft 
above 
lad 

reported C; reported boiling 

144 -11* O.S. Bsraau of Land 
Hcnageaent "Stllleatar 
Foist Wall" 

1954(7) — 6 8 3,950 40.36 4-20-70 C 

147 -S2cc Colaera Treat Co. and Laat 
Chaaea Oil Co. 

1922-24 1,472 — 07 
i 

3,935 — — L 

148 20/24-24cc Southern Faclflc Railroad 1907 1,323 10 0(1) 1 4,005 29 7-27-07 L<+) 

149 20/24-lb4 lawnaaatala, lac. 1948 627 8-16 1 70/105 3,982 32 1948 C; L(+); 4*10,044; T-24 

170 •24ccb Unknown — 40 — 0 — 3,985 — Drilled at alt* of extinct hot 
spring (Morrison, 1964, p. 117) 

171 20/29-lOccc 0.8. Corf# of iBflnaara 1959 492 8 0(E) — 3,980 — — L(+); L(t) 

172 20/32-24c 0.8. bureau of Load 
Wn "Flat Wall" 

— — 8 8 — 3,925 37.65 8-20-70 

173 21/27-22bd Bnknova — — 8 S — 4,080 147.66 4-21-70 

174 21/30-JQec O.S. Gooloflcal 8utw) 
"Tiaber Lako Ball" 

1911-12 985 12 I 15-30/— 3,862 flowing 10-13-71 C; log in Gale, 1913, p. 306 

175 SL/32-25cbc 0.8. Inrceu of Load 
TITTI "1—art WaU" 

— — 8 s — 3,932 32.95 4-20-70 C 

IN 22/30-14hM Chorchill DrilUat Carp. 
"I.C.l.D. ao. 1" 

1961 3,7581 — 07 — 3,8501 — — laportadly ao bedrock aacooatcrod; 
saltwater aad gaa. 3,125-3,150 ft 

177 -19444 B. B. Thorp* Co. 
"Caroon flak ao. 2" 

1944 2,805 — 07 — 3,8501 — — laportadly ao bedrock aacooatcrod 

175 S/33-154 0.8. bereau of Lood 
Naaagaaaat "Flak WaU" 

— — 6 8 3,950 33.24 10- 4-70 C 

IN a/33-1244 0.8. bureau of Load 
Naaageaeat "Cuppa* 
Bottle Wall" 

1949(f) •• 6 8 12/— 3,990 81.98 4-20-70 

100 24/33-lddt Bhkaooa — — 12 0 — 3,958 52.09 10- 4-70 

94CKA8D f ALLEY ! 

181 44/13-IOM 0.8. Bureau of Load 
Hoaofoaoot "Hattloborry 
Wall" 

1954 115 6 8 4,255 97.53 4-20-70 L(+) 

112 X7/35-24ccd 0.8. Barooo of 1—4 
Moaageaoat "tollef 
Wall ao. 2* 

1939 120 4 8 •— 4,513 99.06 4-20-70 C 

warn runs 

143 23/28-294e Ohhaoon — 44 48*46 0 — 3,930 42.67 10- 7-70 C 
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Tabic 4Q.~Se1ected well loos 

TKTcT—1 
nest Depth 
"-t> (feet) 

W-
nets 
(feet) 

T f i i c k -

nets 
(feet) 

Material 
1t h i c k -
ness 

(feet) 
Depth 
(feet) 

Material Depth 
(feet) 

Material Depth 
(feet) 

12/2Q-4aadd 

Topsoll, sandy 
Clay, brown, sandy 
Sane, brown, silty 
Send, coarse, with 

se«i1 rounded gravels 
to 2 Inches, some 
cobbles end clay 
lenses, water 

Cley, yellow, sendy 
Send, fine to coerse 
with sffii rounded 
gravels to 1 inch, 
water 

Send, coerse, dean 
Send, coerse. silty, 
with yellow cley 
streets, water 

Send, coarse, clean, 
with tow gravels 
to 2 Inches, water 

Cley, yellow, soft 
Send, yellow, silty, 
with cley lenses, 
water 

Cley, yellow, herd 
Cley, yellow, herd, 
with send lenses 

Send, coerse, with 
2-1nch gravels 
end cley streaks, 
water 

S1lt, brown, with 
rounded gravels 
to Ve Inch, water 

Clay, gray, sandy 
Sand, coarse, with 
gravels to 1% Inches 
nixed-cUy lenses 

Send, coarse, with 
roundeo gravels to 
1% Inches wlxed* 
very clean, water 

Clay, yellow, sendy 
Send, coarse, with 
angular gravels to 
2 Inches mixed 

Clay, yellow, hard, 
with cobbles to 

93 

12/20-IQdccb 

Taptoil* loewy, with 
rounded cobbles to 
8 Inches 

Sand, fine to coarse, 
with tilt end 
rounded cobbles to 
6-inch diameter 

Send, fine to coerse, 
with rounded gravels 
to 3 Inches end 
cobbles to 6 Inches. 
S11t end scat soft, 
sendy, yellow clay, 
odoriferous 

9 
7 
14 

38 
48 

S3 
SO 

90 

97 
100 

121 
126 

167 
172 

206 
215 

250 

5 inches nixed 6 256 
Sand, coarse, with 
snail cobbles to 
3 inches nixed. 
water 34 290 

Sand, siHy 4 294 
Sand, coarse, with 
senirounded gravels 
to 1% inches nixed. 
water 14 306 

Clay, yellow, hard. 
•ith occasional 
gravel to 2 Inches 5 313 

12/20-4baad 

Topsoll 10 10 
•oulders, with und 12 22 
Sand 12 34 
S1lt, gray 12 46 
Sand, nediun-gralned 6 54 
Sand, hard, and boulders 
soft streaks 18 72 

Clay, sandy, few 
boulders 5 77 

Sand, silty 13 80 
Sand, large-grain. 
anall gravel 12 102 

Send, soft, large-grain 
with brown clay 20 122 

Sand, Urd, with tight 
shells 33 1S5 

Quartz, Urd, Mndy 
gravel 33 188 

Sand, large grain 
conglomerate 4S 233 

Sand with boulders. 
some brown clay 47 280 

Sand, large-grain to 
•Mil gravel 14 296 

Sand and gravel packed 
In clay 8 804 

Sand, graval, and 
boulders 22 824 

Clay, yellow, sandy. 
•nd gravel 17 843 

35 

12/20-IQdccb—Continued 
Ooulder, hard, with 
fine to coarse send 
and slit 1% 61% 

Sand, fine to coarse 
with rounded gravels, 
cobbles to 6 Inches, 
seae sandy yellow 
clay, alxed 5% 67 

Sand, fine to coarse, 
with rounded gravels 
to 1% Inches, soae 
sendy yellow cley 
alxed 

Boulder, very herd 
Sand, fine to coarse, 
with silt end 
rounded gravels to 
2 Inches, dean in 
streaks, soae cobbles 
end yellow cley 
alxed 

Boulder, very herd, 
probably granite 1 

Sand, fine to coarse, 
with silt end 
rounded gravels to 
3 Inches 1% 

•oulder, very herd, 
probably granite 1% 

Send, fine to coarse, 
with rounded gravels 
to 3 Inches, probably 
water-bearing 3 

Cley, sendy, yellow, 
with fine to coarse 
send end rounded 
gravels to 1 Inch, 
all mixed 16 

Send, fine to coerse, 
with silt end large 
rounded cobbles to 
10 Inches, soae 
yellow cley nixed 16 

Send, fine to coarse, 
with rounded cobbles 
to 10 Inches end 
bowlders to 18 Inches 
appears to be • very 
good aquifer g 

Cley, yellow, herd, 
sticky 5 

Send, fine to coarse, 
with rounded gravels 
to 2 Inches, end 
saell boulders to 
12 Inches, occasional 
streak of hard sticky 
yellow cley alxed 21 

Clay, yellow, herd end 
soft, sendy, with 
rounded gravels to 
1 Inch 15 

Sand, fine to coerse, 
with rounded gravels 
to 2 Inches end 
cobbles to 10 inches, 
soae yellow cley 48 

Send, fine to coarse, 
with rounded gravels 
to 3 Inches, very 
clean, soae yellow 
clay end silt alxed 37 

Send, fine to coerse, 
with cobbles to 
10 Inches t 04 

Send, fine to coarse, 
with rounded gravels 
to 4 Inches and 
occasional cobbles 
to 10 inches, soae ' 
silt alxed 22 806 

Clqy. yellow, hard and 
soft, sendy 23 jgg 

Send, fine to coarse, 
with rounded grovels 
to % Inch 8 885 

Cley, yellow, herd, 
sticky 4 839 

Send, fine to coerse, 
with seal rounded 
travels to V* 1*ch 
alxed f 848 

Clay, yellow, hard and 
soft, sandy, sot Haas 
sticky 8 8S4 

Sand, fine to coerse, 
with roundt.' Travels 
to % Inch, seat silt 14 8S8 

Clay* yellow, hard and 
soft, sandy 8 874 

Sand, fine to coerse, 
with sealrounded 
gravels to '/«, inch 
seat silt 12 886 

Clay, yellow, vary soft, 
sandy 7 893 

Sand, fine to coerse, 
with silt end rounded 
travels to V# Inch 
alxed 17 410 

72 
73 

106 

109 

110% 

112 

115 

131 

147 

1S6 

161 

182 

197 

24S 

282 

12/20* 1Odceb—Cont inued 

Clay, yellow, herd end 
soft, sendy, end 
coerse send alxed 
with snail rounded 
gravels to % inch, 
possibly water
bearing 

Send, fine to coarse, 
with sael! tul-
rounded gravels to 
% Inch, very silty 

Clay, yellow, soft, 
sendy 

Clay, yellow, herd, 
sticky, soae rounded 
gravels to % Inch 
imbedded 

Send, fine to coerse, 
with saell rounded 
gravels to % Inch 

City, yellow, herd, 
sticky, with soae 
gravels to s/e Inch 
alxed 

12/20-14aaba 

Cley, streaks of gravel 
firenltt, decomposed 
travel, coerse, end 
rock 

travel, coerse 
Send end boulders 
Send end coerse gravel 
Send, cobbles, end 
boulders 

Send, gravel, end rock 
travel 
Shale end gravel 
travel, % Inch 
travel, rock, end 
boulders 

Send end boulders 
Clay, sendy, end 
boulders 

travel 
travel end shale 
travel, streaks of send 
Send, fine to coarse, 
alxed 

Send end gravel 

12/20*23eece 

Toosoll t 
Send, coerse to very 
coarse. 70-601 angular 
basalt frepKnts, 201 
subengular to sub-
rounded quarto end 
chert. Soae biolito. 
Much grey-brown 
drilling aud but no 
clay Imps. 11 

Send, very coarse to 
gravel. 70-801 angular 
brownish-bleck basalt 
fragaonts (aay be Iron 
steins). Angular Hut 
yellow-brown chert, 101 
subrounded to engular 
Puerto. Trace of 
auscoHte and blotlto. 
Clean saule, no clay 

travel, to* very coerse 
send. 801 swbrounded 
to angular basalt 
gobbles end frspMnto. 
black with brownish 
stains. Subrounded to 
subengular quarto end 
chert. One celdte 
frogaent noted 

Send, coerse, 401 gravol 
s1m. Soae basalt 
pUbles. 80-901 
angular basalt frag-
aants, with brown 
stains, SU rounded 
to tngular quarto end 

20 

10 

10 
traval to gabble alias 
to IS m. 701 pebbl*-
sitod angular freports 
of block Use It. 201 
auUnguler guru end 
chart. 101 rad-brown 
clay. V 

travel with 201 gabble 
alias. 70-801 enguler 
Usalt fragntnts. 151 
subroundad to angular 
quarto and chart. 101 
rad-brown clay. IS 

Sand, coarse, and gravel. 
80-901 angular to sub-
rounded Uselt. 10-201 
engular quarto end 

Clean sanpla, 
> clay. 12 

421 

425 

428 

434 

442 

445 

14 

12/20»23a*ca~Cont 1 nued 

travel, unlfons, about 
4 me. diameter. 951 
subrounded volcanic*, 
mainly basalt. 51 
subrounded quarto 
end chert. Clean 
sanpla, no day. 

travel, uniform. 901 
subrounded to engular 
Uselt. 51 sub
rounded quarts end 
chert. 51 red-brown 
cley. 

Send, coarse, 301, and 
gravel. 701. 901 
Uselt in rounded to 
angular grains. Less 
than 151 chips. 51 
quarto and chert in 
sand-sized grains. 
Sane Imps of yellow 
clay. 

Sand, coarse. 201. and 
gravel, 801. 901 
Uselt, rounded to 
angular grains. 201 
chips. SI quartz and 

35 35 chalcedony. SI brown 
32 67 clay. 

Seme es above. Imp of 
32 99 yellow clay. 
21 120 Clay, 501, and gravel. 
15 135 501 rounded to angular 
31 166 Usalt as gravel and 

chips, 70-. 501 
29 195 yellow clay and brown 
15 210 silty clay. 
30 240 Sand, coarse, 501, clay, 
15 255 301, and gravel* 201. 
90 345 401 Usalt to sub

rounded, 201 chips. 
1S5 500 10« quartz and chert. 
30 530 301 clay. Vellow and 

brown Imps noted. 
4S S75 Sand, coarse, 301, end 
15 590 gravel, 701. 601 
60 650 Usalt, subrounded to 
30 480 engular. 201 chips. 

201 quartz end chert. 
60 740 Clay, 401, and gravel. 
60 800 601. 601 Usalt, sub

rounded to angular. 

17 

17 

17 

401 clay, tray, brown, 
and yellow clay lunps 

Sand, coarse, 201, end 
gravel, 801. 601 
basalt rounded to 
engular. 201 quarto, 
chert, granite. SOI 
of Mmple In chips. 9 

Send, coarse, 401, 
gravel, SOI, and clay, 
101. 801 Uselt, 
angular. 101 chert 
and quarto. 101 brown 
ond yellow city, imps 
of yellow clay. 501 of 
oanp1e as chips. 9 

As above but aore clay, 
about 301. Imps of 
brown and yellow clay. 10 

traval (fines probably 
washed free saaple). 
•01 UMlt, slightly 
iron stained. 101 
quarto and chert. 
Seat leaps of brown 
clay. 40-SOI chips. 

As above but with about 
301 brawn clay, 

load, coarse, 201, and 
greval. 801. 901 
UMlt, rounded to 
angular, 101 quarto 
•ad chart. Clean 
M^le, no clqy. 
40-501 drips* 4 

Clay, 901, coarse Mnd, 
101, and gravel, 401. 
80S brown clay with 
faw lugs ye new clay. 
4SS Usalt* angular Si 
quartz and chart. 
40-SOS Chios. 84 

As above but no clay 
and lass ehlps. 20-
301 Chios. 8 

Sand, coerse, 401, gravel 
401, clay, 101. 90S 
Usalt, angular 101 
brown clay, no lugs. 
20-301 chips. 

Sand, medim, 301, to 
gravel, 701. 901 
Usalt subrounded to 
angular. 101 quartz 
and chert. 20-301 
chips. 

125 

147 

155 

14 

10 

195 

204 

213 

223 

240 

2S7 

243 

20 

297 

313 

323 

108 (Continued) 

-107-



Table 40.—Selected well logs--Continued 

Thick
ness 

Thick-
ness 

(feet! 
Materiel 

TMck-
ness Depth 

iiiHL 

Thick-
nets Depth Depth 

f feet) 
Materiel Depth 

12/20.23aace~ContlBued 

Sand, coarse, 301, to 
(ravel, 701. 901 
basalt subrounded to 
tegular. 101 quarts 
and chert. 20-301 
chips. 10 333 

Sand, coarse. 201, clay, 
101, and (ravel, 701. 
•01 basalt, well 
rounded to angular. 
101 broun clay with 
•o Imps. 20-301 
chips. 20 353 

As above, clay oore 
sandy. 21 274 

Sand, coarse, 401, 
sandy clay, 101, 
(ravel, SOI. Oroun 
clay, no IMPS. 
Mali rounded to 
angular, 20-301 
chips. 12 386 

Sand, mrtlv to 
coarse, 951, clay, 
SS, rounded to 
papular 4S1 basalt. 
SO! quart!, chert, 
hornblende. SOI 
broun clay (as 
drilling mud) feu 
chips. 6 294 

Sand, coarse, 951, to 
(ravel, 51. 701 
basalt. 301 quart!, 
chert, etc. rounded 
to angular, feu 
chips. • 402 

As above, but 201 
broun clay. 8 410 

As above, 401 clay. 8 418 
As above, 201 clay. ' 8 426 
Sand, medlv to coartt, 
601, and gravel, 201, 
ulth 201 broun clay. 8 434 

At above, SI clay. 8 442 
As above, 201 clay. 24 466 
As above', but with 401 
broun clay. 8 474 

Hissing $ 462 
Sand, wdi v to coarse, 
601, and (ravel, 201, 
with 401 broun day. 8 490 

As above, 301 clay. 6 498 
As above, SOI day. 6 S06 
As above, 601 day. 8 514 
As abovt, 70-801 clay. 6 522 
Clay, 201, 601 coarse 
tend, 201 gravel, 
llthology unchanged. 5 527 

Clay, broun, 901. Oark 
gray clay, 101. 22 559 

As above with no gray 
clay and im coarse 
•and. 6 567 

Clay, brow, 901, coarse 
sand, 101. 16 583 

As above, 51 coarse send 6 591 
Clay, broun, 801, coarse 
sand, 201. 22 623 

As above, 501 coarse 
•end and gravel. 8 631 

As above, 151 coarse 
•and and (ravel. 19 650 

WlfrflaK 
Alluvlv; grenitic 

osltion 1*266 1,268 

13/20-7ded 

Topsoll 4 4 
Sravel, coarse S 10 
Sand and gravel S 18 
Clay, blue 2 20 
Sand end gravel 4 24 
Clay* sand, end grave! 12 25 
Sand, versa, and gravel 12 48 
Clay, brawn 4 52 
Sand and gravel 22 74 
Cabbies 5 79 
Sand, medlv 46 125 
Sand and gravel 44 169 
Sand, day, and rabbles 45 214 
Sand and gravel 25 250 
Sand and clay B 278 
Cabbies end clay 2 ao 
Clay, sandy 55 235 
Clay, sandy, and gravel SO 295 
Sand and gravel 10 405 
Sand, graval, and clay 15 620 
Cley 7 427 
Sand, gravel, and clay 
atrasks 14 441 

13/20-32babc 

Topsoll 
6rave1, large, and 
cobbles 

6reve1, evented 
Send, coarse, and 
cobbles 

Sand, loose 
6rave1, tight 
6reve1, loose 
Sand, tight 
Cobbles, evented 
Clay, graval, very soft 
Cobbles, evented 
Srevel, loose; tight 
streaks 

Sand, tight 
Clay, hard 
6rave1, loose; tight 
streak 

6ravel, tight, and 
cobbles 

Sravel, flra, and 
cobbles 

Clay 
Sravel, Urge, loose 
Clay and graval 
6rava1, loose 
Clay 

13/20-32daab 

Topsoll 
Srevel, large, evented 
Sravel, evented 
Sravel ulth tight 
strtaks 

Clay 
Sravel, loose 
Clay and grevtl 
Sravel. loose 
Clay 
Sraval, loose 
Sravel, evented 
Cobbles 
Clay 
Sravel, loose 
Clay 
Sranite, tight, 
decomposed 

Sand 
Clay 
Sravel 
Clay 

14/19-1Sbcc 

Loan, dark, sandy 
Sand, yellow 
Hardpan 
Sand, gravel, yellow 
muck 

Sranite. decomposed 
Sand, gravel, and muck, 
vter 

Sranite, decomposed 
Sand, gravel, and muck, 
hard 

Sraval, large, vter 
Cemented 
Sranite, decm^osed 
ftoulders 
Sand, dark, bard 
Sranite, decomposed 
Sronlte, gravel, and 
•and 

Aock, bard, solid, 
•harp 

Aock, dark, bard 
Sand and graval, bard 
Sraval and sand, berd 
Sranite and gravel 
Clay 
Sand, gravel, mater 
Clay, yellow 
Sand, gravel, vter 
Aock, dark, bard 
Clay* ytllou, and 
boulders 

Sand and graval 
Sranite boulders. 

Sand, gravel, and 
boulders 

boulders mined vlth 
clay 

Sand and gravel 
Sravel and boulders 
Sand, gravel, and 
boulders 

Sand, vtar 
Sranite gravel, 
decomposed 

Aock, bard 

6 
7 

11 
9 
5 
5 
6 
4 
4 
7 

10 
7 
5 

104 

13 

48 
3 
19 
3 
16 
S 

12 
13 
10 

12 
6 

4 
7 

70 
74 
S3 
93 
98 

101 
107 

120 

124 
126 
120 
124 
145 
160 
183 
116 
200 
204 

210 
220 

227 

228 

250 
262 
273 

2S5 
291 

295 
m 

14/20-4bdb 

2 Sand, gravel, end cley 67 67 
toulder 3 70 

6 Send, gravel, end clay 90 160 
15 Clay 5 165 

Sand and gravel 5 170 
26 Clay 5 175 
25 Sand, gravel, and thin 
40 streaks of clay 72 247 
45 Clay 3 250 
53 Sand and grave! 15 265 
57 Clay 3 266 
61 Sand and gravel 10 278 
68 Clay 4 282 

Sand and graval 2 284 
78 Clay 2 286 
65 Sand and graval 6 292 
90 Clay 

Sand, gravel, and thin 
4 296 

194 streaks of clay 28 224 
Sranite boulder 2 236 

207 Sand, graval, and clay 128 464 
Clay with sow graval 

490 255 and sand 26 490 
256 Sranite 29 519 
277 
280 14/20-6cbl 
296 
201 Sand 3 3 296 
201 Sand and clay 12 15 

Clay 5 20 
Clay, hard 11 31 

3 Clay and sand 21 62 
12 Sand and boulders 23 95 
20 Clay 20 115 

Sand and rock 28 153 
96 Sand, coarse and fine 45 198 
112 Sranite, solid 102 200 
121 
124 
135 
141 
162 
183 
202 
205 
214 
217 

15/20-7ddb 124 
135 
141 
162 
183 
202 
205 
214 
217 

Send, bardpen at 4 feet 12 12 

124 
135 
141 
162 
183 
202 
205 
214 
217 

Send, coarse SO 62 

124 
135 
141 
162 
183 
202 
205 
214 
217 

Clay and gravel s 66 

124 
135 
141 
162 
183 
202 
205 
214 
217 

Clay and sand 12 80 

124 
135 
141 
162 
183 
202 
205 
214 
217 

Sravel and sand 10 90 

124 
135 
141 
162 
183 
202 
205 
214 
217 

Clay and sand 13 103 

124 
135 
141 
162 
183 
202 
205 
214 
217 

Clay and graval 45 148 

124 
135 
141 
162 
183 
202 
205 
214 
217 Sand and clay 20 168 

230 
243 
272 
297 
301 

Clay, soft, and sand 22 190 
230 
243 
272 
297 
301 

Sand and clay 37 227 230 
243 
272 
297 
301 

Sand, bard, cemented 3 230 

230 
243 
272 
297 
301 

Send and graval, cmaented. 

230 
243 
272 
297 
301 

and clay 30 260 

230 
243 
272 
297 
301 Sand and clay, evented 

Sandstone with rocks. 
22 282 

cewnted 21 203 
10 Sandstone, cemented 
25 streets of pebbles 67 290 
B Sranite, deewposed 

lasalt streaks 1n 
43 433 

62 decomposed granite 3 436 
55 Sranite, decomposed and 

Clay streaks S3 499 
SO Quart! and tebeddad 
65 quaruite 1! 510 

Quart! and granite 6 515 

1S/20-12dd 
Clay, sandy 6 
Sand, coarse, and graval 16 
Silt, black, bard 5 
Clay, sand, and gravel 18 
Clay, streak of graval 22 
Sravel, send, and streak 
of clay 13 

Sand and graval S 
Clay, streak of sand and 
graval 16 

Sand and graval 2 
Clay* straak of sand and 
gravel 16 

Sand and grave! 0 
Clay, strvk of sand and 
gravel 7 

Seed, gravel, and day, 

broken 12 
Clay 10 
Sand, gravel, and clay 
strvk A 

Clay, straak of sand and 
gravel IS 

Sand, gravel, and clay 
strvk 10 

Sand, gravel, and clay, 
broken IS 

Clay, streak of sand and 
gravel 

, gravel. i day. 

Clay, strvk of sand 
Sand, gravel, and clay, 
broken 

Clay, feu bsrd strvks 
Sand 

45 
10 

3 
27 
12 

5 
24 
29 
47 
69 

104 
106 

122 
120 

in 

189 
199 

207 

220 

220 

245 

2S2 

297 
207 

210 
217 
249 

15/ 20-17dd—Con 11 nucO 
Clay, streek of sand, 
bard strvks 

Clay and sand, broken 
Send and gravel 
Clay, sandy 
Sand and gravel 
Clay, hard strvks 
Sand and clay streaks 
Clay, strvk of sand 
Sand, gravel, clay strv 
Clay, strvk of sand 
Sand, gravel, and clay. 
broken 

Send, gravel, strvk of 
clay 

Clay, sandy 
Sand, gravel, strvk of 
clay 

Clay, sandy 
Sand and clay, broken 
Send and gravel 
Clay, sandy 
Sand and gravel 
Clay', sandy 
Sand and gravel 
Cley, sandy 
Clay and send, broken 
Clay 

Sand and gravel 
Clay and sandy clay 
Sand and gravel 
Clay and sandy clay 
Sand and gravel 
Clay and strvk of sand 

'M9-
Topsoll 
Sand 
Clay, sandy 
Sand, coarse 
Sand, clay, and firm 
decomposed granite 

Send, medlv 
Sand, firm decoraosed 
granite 

Send, medium 
Sand, fine decomposed 
granite 

Sand, medlv to coarse 
Sand, fine 
Sand and clay In 
alternating layers 

16/20»32ddcc 

Topsoll (sllty snf 
sandy) 

Sand, silt. Mater at 
14 feet, eame up to 
10 feet 

Sand, gravel to 1 Inch 
Send, some silt; very 
clvn 

Silt, green; sve clay 
Sand, silt; rust color 
Sand, s1 It; some small 
gravel; rust color 

Sand, silt; some small 
gravel and clay; rust 
color 

Clay, hlut, sandy 
Sand, sow clay, broun 
Clay, sandy 
Sand, sow clay, broun 
Sand, some cley, gravel 
Clay, sandy 
Sand, sow clay 
Clay, sandy 
Sranite, rotten 
Sranite, bard, solid 

4 WIHftf 
Topsoll 
Sravel, decomposed 
granite, vter 

Sravel, cemented 
Sravel and rock, vtar 
Sand and gravel, vter 
Sravel, c—mart 
Sand and gravel, vtar 
Sravel and anal! h 
vtar 

Clay, blua 
Sraval, vter 
Sranite, decoa 
Sravel, vter 
Sranite. blue 

25 374 
8 382 
5 387 
10 397 
9 406 
5 411 
5 416 
16 432 

ak 6 438 
IS 453 

28 481 

20 611 
11 522 

12 534 
25 559 
20 579 
7 586 
20 616 
8 €24 
23 657 
5 662 
18 680 
20 700 
14 714 

5 719 
18 737 
4 741 
17 758 
3 761 
42 803 

1 1 
7 8 
4 12 
10 22 

28 50 
25 75 

43 118 
2 120 

SO 170 
29 199 
10 209 

166 375 

12 12 

8 20 
4 24 

16 40 
6 46 
23 69 

26 105 

15 120 
10 120 
15 146 
4 150 
14 174 
7 161 
14 195 
13 206 
19 227 
16 243 
4 247 

5 5 

65 SO 

15 75 
31 106 
19 125 
S 133 
S 141 

t, 

42 163 
3 1S6 
11 197 
17 214 
• 222 
42 265 
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T«bl» «0.--S>)<cted iw11—legs,—Cont 1 nued 

TMck-
nns 

-UsslL 

Thick-
nets Depth Katerial Depth 

(feet) 
Material Material 

Thick
ness 
»««t) 

Depth 
ifggti. 

Materia! 
Thick
ness Depth 

l!££iL 
r)6/22-9bc 

Sand 18 
Clay 7 
Clay, streaks of sand 10 
Sand, thin streaks of 
clay 55 

Clay, blue, streaks of 
fine grave) 10 

travel, loose, and 
cobblestones 24 

Clay, brown, streaks 
ef sand 8 

travel and sand, tMn 
streaks of sandy 
clay 118 

Sand and fine gravel* 
tone clay 60 

Sand and fine gravel 170 
Sand and gravel, thin 
streaks of sandy 
clay 100 

travel and cobble
stones, streaks 
Of gray clay f0 

18 
25 
35 

90 

100 

124 

132 

250 

310 
480 

580 

600 

16/23-3bd 

Sand, fine 4 4 
Ssnd and clay 14 18 
Clay, sandy 2 20 
Sand, fine 34 54 
travel, coarse 4 60 
travel, coarse, going 
into clay 12 72 

Clay, yellow 4 76 
Clay, yellow, mixed 
with gravel 44 120 

Clay, hard, mixed with 
gravel 12 132 

Clay, yellow, very 
hard 8 140 

Clay, very hard, mixed 
with gravel IS 155 

Clay and gravel 7 162 
Clay and broken rock 7 169 
ftock, broken, and clay. 
malapal 9 178 

Lava 77 255 
Lava with brown sandy 
clay 28 283 

Uva, very hard 7 290 
Lava, hard 11 301 
Lava and brown sandy 
clay 14 315 

fUwv. kxr. Mam mud othar 
16/32-19d i«x<> r imi 

15 

10 

Sand, light-brown, 
with soae green; 
1001 very fine-
to fine-grained 
sand, with medlisn 
grains, predomi
nantly subrounded; 
non-frosted grains 

As above, but pre
dominantly fine-
to nediwn-gralned 
sand; up to 401 
of sand grains 
nonquartzose. 
Including olivine, 
blotitc nica, horn
blende, fine-grained 
acid and basic 
volcanic*, tire on 

Sand, go-951 very fine-
to very coarse-grained 
sand, predominantly 
fine* to nedlua-
grelned; up to 301 
nonquartme; slightly 
plastic st 45-SO feet; 
MOS gravel, Including 
sou with ellipsoidal 
shape; possibly a 
Peach or near-shore 
deposit of Lake 
Uhontan 25 

Sand, 1001 very fine- to 
Mdl«»-gra1nod sand* 
predominantly sub-
rounded; less than 
101 nonquartzose; 
some gravel toward 
bottom; dlerofessUs 
present it 50-55 
feet 

As above, but light-
green-brown; 30-401 
nonquartsose 6 

As above, but sub-
angular to subroundod; 
251 nonQuarttose 10 

15 

25 

10 60 

65 

25 

16/32-19d—Continued 

Sand, 901 very fine-
to very coarse
grained sand pre
dominantly sub-
rounded; 251 non-
guartzose; 101 
subrounded to 
ellipsoidal 
gravel; possibly 
a beach or near-
shore deposit of 
Lake Lahontan 

Sand, 1001 very f1no
te Md1»-gra1ned 
sand, predominantly 
fine-grained, 
getting coarser-
grained toward the 
bottow of the 
Interval; up to 
251 nonqutrtzose; 
few gravels 

Send, 90-951 very 
fine- to very 
coarse-grained 
send, predominantly 
•ubangular; up to 
251 nonouartzosc; 
5-101 silt, Increas
ing toward the 
bottow; 51 sub-
angular gravel; 
elluvluw 

As above, but more 
rounded sand and 
gravel; possibly 
beach or near-shore 
deposit of Lake 
Lahontan 

Sand, olive green-
brown; 1001 very 
fine- to very 
coarse-grained 
sand, predowlnantly 
mediiax- to coarse
grained and sub-
rounded; 25-301 
nonquartzose; water 
encountered at 128 
foot and subsequently 
rose to 111 feet; 
128-140: 51 silt, 
slightly to moderately 
plastic* possibly 
contaminated by 
drilling «*d; micro-
fossils frm 130-140 
feet 

Send, light-brown; 951 
very fine- to medlwa-
gralnod; 20 percent 
nonquartme; micro-
fossils 

Send, gravelly* gray-
green-brown; 80-851 
very fine- to very 
coarse-grained sand, 
angular to subreunded; 
401 nonquartsose; up 
to 51 silt; 10-151 
angular to si 
yrsvel 

10 

20 

15 

90-1001 very fine- to 
very coarse-grained 
send* becoming very 
fine- to metflus-
grelned end angular 
to subroundod at 
165 feet; 25-301 
nonquartzose; 51 
tilt from 160 to 165 
feet; slightly plastic 
free 170 to 180 foot, 
possibly contaminated; 
B grovel from 160-165; 
ellwvli* 80 

Send* Hght-frty-brown; 
95-1001 very fine- to 
Mdiws-grelned send; 
201 nonquartsose* 
Increasing to 401 at 
195 feet; up to 51 
s1H » 

Send, grey-Hght-brewn; 
951 very fine- to 
very coarse-grained 
deed, eopular to 
subroundod; 401 non
quartsose; 51 silt; 
rock frspmnti, sub-
rounded to ellipsoidal 
revel frm 205-210. 10 

105 

10 115 

140 

145 

160 

180 

800 

810 

15/32-19d—Continued 

Send, grey-grven-llght-
brown; 95-1001 very 
fine- to very coarse
grained sand, predom
inantly very fine- to 
oediiav-gralned from 
210 to 215 feet; 30-401 
nonquartzose; 51 silt; 
few gravels; micro-
fossils present at 210 
to 220 and 235 to 242 
feet 32 

Send* gravelly, 
•reon-brown; 851 very 
fine- to very coarse-
rained sand; 401 non
quartzose; 151 grave! 3 

Sand, gray^reen-brown; 
•51 very fine- to 
coarse-grained sand, 
predominantly fine-
to medium-grained; 
15-201 nonquartsose; 
51 gravel; micro-
fossils present 15 

land, gray-grven-brewn; 
951 very fine- to 
coarse-grained sand, 
predominantly very 
fine- to medlin
grained; 15-251 non
quartzose; 51 silt; 
few gravels; very 
slightly plastic, 

* may be apparent 
cohesion; micro-
fossils present at 
285-290 feet 30 

Sand, gray-Hght-brown; 
901 very fine- to 
very coarse-grained 
send, predvlnantly 
very fine- to oedlin
grained; 151 nonquarts
ose; 101 slit; slightly 
to moderately plastic; 
mlcrofesslls at 300-
305 feet 25 

As above, but up to 201 
opnquertsose, 51 silt; 
neoplastic to slightly 
plastic; some gravel 
and rock framwnts 35 

As Above* but 1001 sand, 
mlcrpfosslls present 10 

Send, gray^reen-brewn; 
95-1001 very fine- to 
very coarse-grained 
•end* predonlnently 
very fine- to nodlm-

Clined frm 360 to 
5 feet; 201 nonquarts

ose, becoming 25-3CB at 
450 feet; neoplastic 
to slightly plastic; 
eg to 51 grave) from 
445 feet; microfocalIs 
present at 445 to 450 
foot 95 

Sand* gravelly, brawn-
green giey; 80-851 
very fine- to very 
coarse-groined send, 
predominantly medlms-
to very coerce grained; 
10*01 nonquartsose; 
15-201 gravel end rock 
fragments* gravels 
Increase In tlse and 

to elllpseidal-shaped 
at 465 feet, eeme shew 
e calcareous end sin
ewous cement adhering 
to their surface; soma 
slightly to moderately 
plastic clay Iwps 
praaant at 470 to 485; 
possibly a omen tad 

sit pf Lake 
Lahontan 40 

Sand* gray grate hrewn; 
9^1001 very fine- to 
very coarso-grained 
sand* pradomlnafltly 
very fine- to medii*-
grelned; 1SS non-
teirttese; slightly 
plastic 6 

242 

245 

860 

290 

315 

>50 

360 

455 

500 

1ft/32-19d» -Cont1nued 

Sand, gravelly, olive* 
green; 851 very fine-
to very coarse
grained sand, becoming 
90-951 sand at 505 feet; 
251 nonquartzose; 
Slightly plastic; 151 
gravel and rock frag
ments, some cmvnt 
present on larger 
f repents 15 515 

Sand, olive-green-brown; 
95-1001 very fine- to 
coarse-grained sand, 
predominantly very fine-
to med1t»-gra1ned; 
20-251 nonquartsose; 
slightly to moderately 
plastic 10 525 

As above, but plastic to 
very plastic; still 
predominantly a sand 
lithe logy » &45 

Sand, gray-brown; 90-
951 very fine- to 
medium-groined sand, 
becdming coarser-
grained toward the 
bottom, predominantly 
•ubangular; 20-251 non
quartsose; 51 silt; up 
to 51 gravel 15 560 

Sand, gray-green-brown; 
1001 very fine- to 
very coarse-grained 
sand, predominantly 
very fine- to median-
gralned, becoming 
coarser-grained toward 
the bottom of Interval; 
15-201 nonquartsose; non-
plastic to slightly 
plastic; up to 51 angular 
to subroundod gravel 
toward the bottom of the 
Interval 65 625 

Sand, gravelly, gray-
green-brown; 851 very 
fine- to very coarse-

Ci 1 nod sand, becoming 
l at 630 feet; 251 

nonquartzose, becoming 
25-501 at 630 feet, 
151 gravel becoming 
401 gravel at 630 feet, 
tome of gravels are 
ellipsoidal; possible 
beach or near-shore 
deposit pf Late 
Lahontan 15 640 

At above, but 15-201 non
quartzose, 151 gravel 25 465 

Sand, gray-green-brown; 
95-1001 very fine- to 
very ceerse-pralned 
•and* predominantly 
very fine- to modlias-
prelned toward the 
bottom of Interval; 
15-201 nonquartzose; 
•lightly to moderately 
plastic; up to 51 
travel 15 680 

Seed* gravelly, brown-
gray; 85-901 very flat-
to very coarse-grained 
send; 20-251 non
quartzose; Mderately 
plastic from 695 to 
705 feet; 10-1SS 
•revel 25 70S 

Seed, brown grey; 90-
1001 very fine- to 
very cearsa q<»1 nod 
•and, angular to 
sebrownded; 15-251 
MnquartsoM; ep to 
n silt; neoplastic 
to slightly plastic; 
B frevel 45 750 

land, gravelly, frey 
brown; 801 very flno
te very ceerse-
grelned sand; 40-501 
nonquartsose; slightly 
plastic to plastic* 
decreasing in plasticity 
•hove and below tte 750 
tovH feet ietenral 30 780 

! 
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Tbble <0.--Si1g«5jgdjgeUij£g$-Continued 

TMck-
RttS 

AlssiL 
THck-
nets 

JliiiL 

Material Depth 
[ *m) 

Material Ocpth Material 
Thicks 
nets 

jfsslL 
Depth 
UsslL. 

Material 
"TOcT 

Mts Depth 
(feet) (feet) 

14/32-29edc 
Sand, 95-100* very 
fine* to very coarse-
trained sand; up to 
SS tilt; some 

?tovel and rock repents; ufeaeMal 
•edlments IS 

Sand, gravelly, 651 
eery fine- to very 
coaree-grelned sand; 
less than 51 silt; 
10-15* grave), sub-
rounded and ellip
soidal-shaped; 
possible lake 
lehontan beach 
or near-shore 
deposit IS 

brewn; 95-1001 very 
fine- to aedluie-
gralned sand, a 
feu coarse-grains, 
predvlnantly sub-
rounded, ellipsoidal; 
eery calcareous; 
beach or near-shore 
deposit of Lake 
Lahontan 16 

As above, but broun 
again; More coarse
grained; sane 
angular rock frag
ments; noncalcareous 
to slightly cal
careous 65 

Sand, 951 very fine-
to very coarse-
garined sand; less 
than 51 silt; up 
to 51 gravel and 
rock frapents; 
Material sedi
ments 10 

Sand and sand-sized 
partteles. 90-951 
very fine- to very 
coarse-grained 
sand-sized 
particles angular 
to subrounded; up 
to 101 stlt-stzed 
particles; 5-101 
rock fropvnts up 
to one Inch In 
dfaneter; sanple 
bacon finer 
tonard the bottoa 
of Interval; at 
10 to 101 feet a 
boulder field ues 
encountered 61 

Sand, S0-901 very 
fine- to very 
coarse-grained 

101 

Inantly very 
fine- to medlum-

frained; up to 01 silt; 101 
gravel, with 
ouggestlons of 
reworking by 
eaves; maw 
basic rock frag
ments; tract of 
eater encountered 
at 101 feet, but 
possibly ees drill
ing eater I 

Send, 10-951 very 
flee- to very 
cearia grained 
tend, predominantly 
very fine- to 
mad1«-gralntd, 
mt all qeartzost; 
0 |1H; up to SS 
grevel end soma 
reck frepmnts; 
becomes coarser 
toward the bottom 
pf tha Interval 33 

Send, 0-901 very 
fine- to med1»-
pmlned tend, 
ama coarser 
grains; 10-15S 
tilt; sane gravels 
end rock fragments; 
more rock frag
ments toeard the 
bottom of the 
toterva! 65 

107 

605 

16/32-29»dc--Continued 

Send, 05-901 very fine-
to very coarse
grained, angular to 
tubrounded; 5-101 
silt; 5-101 gravel 
and rock fragments 
of both add and 
basic Igneous 
origin; any ark, 
heavy minerals 

Clayey sand. 05-901 
very fine- to very 
coarse-grained sand; 
a to SI silt; 
slightly plastic to 
plastic; ep to 0 

Send, same as above, 
becoming slightly 
plastic to vder-
ataly plastic at 
670 fact 

S11ty sand, 05-901 
very fine- to very 
coarse-grained 
and, angular to 
abreunded; 10-151 
silt; 51 gravel 
ead rock fn, 
angular to sub-
rounded, including 
Mich basic igneous 
aterlal; sample 
becomes slightly 
to moderately 
plastic end color 

yel lou-broun at 
695 feat 

Clayey, sllty, tend-
tlzcd articles, 
yellow-brown; 651 
very fine- to fine
grained sand-sized 
articles, some 
coarser materials, 
angular to sub-
rounded, predomin
antly angular; up 
io 151 silt ur 
slit-sized al
leles; moderately 
plastic to plastic; 
asoarently a 
eatharad bedrock 
surface was en-
countered at 310 
feat, elth some 
alluvial material 
present (possibly 
a contamination 
frv above); »ch 
11mon1te staining; 
blotlte present 1n 
larger mraunto than 
previously; beeves 
las plastic toward 
bottom of Interval 

Similar to above 
Interval. but only 
•lightly weathered 
bedrock; a make
shift core barrel 
brought ep a 5-Inch 
cere of acidic, 
caree-tattered 
Igneous aterlal; 
cere as llmonlte 
end clay streaks; 
faiapars are all 
plagfoclesa; 
vmtar was ancoun 
tared at 361 feet; 
tela the ground 
ead subsequently 
rose to 369 fat; 
a possible free-

ft 661 fat a the 
Prilling tool as 
caught there; dif
ferences 1n per
centage of f1a 
bo cars* frog-
matt may be da 
to differences 
H degree ef bare
ness of bedrock 

Seed-sited articles, 
1001 very fine- to 
very coarse-grained 
and-slzed arti
cles, angular to 
seanguler; noncal
careous; sail 
clan and fresh, 
teaming slightly 
to moderately 
plastic toward 
betta ef Interval 

IS 

44 

46 

330 

646 

690 

9 

310 

3SS 

STS 

15/37-29.de--ContltiMd 

Clayey sand-slzad 
articles, gray; 
very fine- to very 
coarse-sized, 
angular to sub-
angular; 51 silt-
sized articles; 
plastic; slightly 
calcareous; 
probably a clay 
strak in 
aathared bedrock 

fend-slzed articles, 
very fine- to 
very coarse-sized, 
angular to sub-
angular; 5-101 sllt-
t1 zed articles; 
moderately plastic 
toward the bottom 
ef too Interval 

17/22-Mcche 

Send end pea grovel 
Clay, gray 
Sand, white, fine 
Clay, gray 
Clay, sandy 
Pea gravel 
Clay, blue-gray 
Pa gravel 
Clay, red 
(rave), fine 
Clay, gray 
Clay, sandy 
Pa gravel, fine 
Clay, blue-gray 
Clay, red, sandy 
Sand, dark red, fine 
Clay, blue-gray 
Sand, coarse 
Clay, gray, santy 
Pea gravel 
Sand, fine; streaks ef 
gravel 

Sand, black 

17/23-10btt 

Toptoll 
tend, bran, liird tack 
tend, coarse, dad 
travel 

tend, ,oft, tnd frctl 
travel, caaenttd 
•rival, hard-pack 
tend, toft, .ad fraral 

17/23-lObhb 

Crawl 
Sraral and land 
tend, clay, and boulter 
travel; atar 

17/O-Ute 

Clay, aatey 
Clay, candy, a 
tend ate ,ra*al 
tend, fravtl, and clay 
Clay, candy, and frcwl 
tend, grcv.l, and clay 
la atraau 

Clay, aandy, ate travel 
tend, f1n» 
Clay, aandy 
tend, clar. and tract 
of aaootn ,r.y«l 

Clay, candy, and froral 
bad atraak, flaa 
Clay, candy, and i 
Sand atraak, flat 
Clay, aandy 
tend atraak 
Clay, candy 
land ttrack 
Clay, aandy, — 
Clay, aaaa fraoal 
Clay, c— tract af taad 
Clay, telle, or 
buatanlta 

Clay, candy, era* 
fraral 

•antral la 
Clay, candy 
Clay and CO 
Clay, aandy 

447 

i fraral 

70 445 

Clay, candy 
tend and clay ttraaka 
Clay, aandy 
Clay 
Clay and w 
Clay, toft 
Clay, aandy 
Clay, candy, tract af 
fraral 

Clay, candy 
Clay, bard 

63 40 

116 116 
67 145 
15 10 
40 60 
60 620 
60 640 
46 60S 
15 30 
60 360 
9 329 
66 07 
18 37$ 
14 399 
63 462 
16 440 
16 462 
68 40 
64 904 
16 660 
69 649 

51 60 
S3 633 

4 4 
SO 64 

0 0 
60 10 
63 10 
66 668 
76 10 

SO 0 
10 0 

I 65 0 
169 634 
•6 10 

6 6 
19 64 
11 0 
7 46 
66 0 

H 0 
70 10 
6 10 
60 175 

6 10 
SI 613 
6 616 
4 619 
6 661 
4 60 
6 667 
11 636 
6 644 
61 695 
0 160 

1 7 867 

• SK 

10 . MS 
16 10 
0 MS 
6 10 

0 415 
0 40 
6 40 
10 475 
10 60 
0 618 
6 <60 
X 60 

0 70 
0 785 
37 m 

17/29-lBbd (Morrison, a. a 
Fallon Formation: 

Surface 10 
tenoe Formation: 

Clay, ttlcky. yallra IS 
dyauhc Formation: 

tend and gr.r.l 30 
Clay, bint II 
frartl IS 
Srabo, black, fat 
cbonlng IS 

Ciadie, blcck M 
Correlation nrrcnruln: 

Skalt(?) 3 
tteo and tand S4 
tend (S 
tend, bard 3 
Sbalt, toft, fray 10 
tend, flirt U 
tend, csartt 13 
Sbalt, bard, aandy IS 
tend, bard 34 
tend, flirt 10 
tend, bard 4 
Crarlct 1 
tend, flnt 7 
tend, bard 10 
Sbala, rattan (om1l1nf7), 
black; turnc gray on 
expocurt to air 10 

tend, fine 7 
tend, wry bard; email 
crarlcat and tblck 
bard •thellt" 0 

tend, fine 12 
Sbala. candy, fray 11 
tend, bard, coma tbelt 17 
Sbala, gray S 
Sbalt, aandy, ft! 

aborning at 5*4 ft 14 
Sbala, gray; crerlca 0 
Sbalt, sand streaks 10 
Sbclt, candy 5 
Sbala, bard 13 
Clay, tough, blue 0 
tend S 
Sbala, bard 31 
Clay, tough, blue S 
tend, bard 14 
Clay, tough, blue 4 
Clay 7 
tend, rery bard 3 
Sbala, very bard 0. 
Clay and thala IS. 
tend and chela 3 
Shalt, candy 13 
tealt, gray 7 
Shalt, aandy 12 
tend, caerta 3 
Sbalt. candy 4 
Sbalt, blue 0 
tend, cat re, attar at 
72S ft S 

taad, bard 4 
Sbala, bard 0 
Sbalt, gray, and taad 0 
Sand, bard 7 
Sbalt ultb taad ctrmaks ( 
Sbalt 0 
Sbala, candy i 
Sbala It 
Sand 7 
Sbalt, bard i 
Sbala, soft f 
Sand, CM re, bard 10 
Sbala, candy • 
Sbala 7 
Sbalt. tard 1 
Saad, bard 7 
Clay, ttlcky 13 
tend, flat 10 
teal*. tmugh, fray 43 
Stele, teate, fray, with 
end atraata 10 

Stelt, tenth, fray t 
tend, fin. 13 
tend, hard, tnd day 17 
Sand, fine; and teria Bt 
Stelt mt«h tend iterate IS 
Suit, tan* If 
Stela M 
Saad. hard t 
Sbala U 
Sand, hard S 
Stela 17 
Stela, terd 7 
Stela 10 
Saad, terd II 
Stelt, aandy 7 
Sand, enru 31 
Sand, terd 3 
teala, aandy 42 
tend, terd 3 
Stela, terd 1 
Stela, terd. aandy, lieu 
drilling 4 

Sbala, bard t 
Stela and ttraeks of 
terd tend f 

Sbalt, aandy 3 
Stela, candy, gray 38 

1914,14.) 

10 

45 

75 
10 
IIS 

130 
104 

m 
MO 
S3S 
338 
340 
358 
301 
387 
131 
441 
445 
446 
4S3 
463 

473 
480 

488 
500 
Sll 
526 
532 

546 
555 
S65 
570 
583 
591 
S97 
518 
823 
837 
443 
450 
652 
SS2.7 
548 
871 
884 
891 
703 
706 
712 
721 

728 
730 
730 
74b 
755 
753 
772 
778 
790 
797 
708 
804 
814 
•22 
129 
830 
•37 
•SO 
MO 
102 

•22 
•X 
•42 
tS9 
•79 

1,004 
1,023 
1,057 
10)52 
1,074 
1,000 
1,097 
1,104 
1,114 
1,127 
1.134 
1,155 
1,158 
1,200 
1.203 
1.204 

1,208 
1,210 

1,210 
1,222 
1.250 

(Continued) 
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T«bl« »).—itltcttd til )oa»—tonHimd 

TKTcT 
nest Depth 

iH") 
TKTcT" 
wit 

JfSSil 

"TKTcT-
ness 

(feet 1 

Thick* 
Material ness Depth 

(feet) (feet) 

17/29-16bd—Cent i nuwd 

Stale 16 1,266 
Limestone stale, tard .6 1,266.5 
Stale, sandy 9.6 1.276 
Limestone stale, tard 1 1,277 
Stale, blue, with 
limestone streaks 11 1,268 

Sand 2 1,290 
Limestone stale 2 1,292 
Stale, blue 16 1.208 
Stale, blue, end Hey 
stale beds 64 1,262 

Stale, blue 4 1.266 
Send, tard 2 1,266 
ftock 1 1,269 
•Quart*" 5 1,274 
Conglomrate(T), very 
hard 2 1,277 

Conglomerate^), extra 
1,277 

tard 4 1,261 
Conglomerated) 

1,261 

extremely hard 1 1,262 
"Lime," blue, with thin 

Material Material Depth 
(feet) 

Neter-le) Depth 
Ifeet) 

stale street*; eery 
tard; gas showing S9 1,441 

Stale, soft, blue 5 1,446 
Stale, tard 4 1,460 
Stale, blue 7 1,457 
Stale, tard 2 1,460 
Stale, blue 2 1,463 
Send 7 1,470 
Stale, tard 4 1,474 
Stale and send, strong 
gas showing 8 1,482 

Stale 4 1,466 
Shale and sand 18 1,604 
Stale, gray 14 1,616 
60Ck .6 1,618.5 
Stale and "oil" sand 1.5 1,520 
Stale 26 1,648 
Sata, hard 4 1,552 
Sand and stale 13 1,665 
Sand, hard, end stale 22 1,S87 
Stale 31 1,618 
Shale, very tard 8 1.626 
Sand end stale 26 1,662 
Rock 6 1,667 
Stale 11 1,678 
Sand and stale 12 1,690 
Sand, hard 5 1,695 
Stale 25 1,720 
Sand 11 1.731 
Send, hard 2 1,733 
Sand and stale; crevice. 

1,733 

lost circulation 2) VS4 
Stale 26 1,760 
Stale, tard, gas 
shewing 1 1.781 

Send, shaly; crevice. 
lost circulation 13 1,794 

Stale 4 1,796 
Stale, tard, sandy 1 1,799 
Stale, lost circulation 4 1,603 
Shale, toft, blue 33 1,636 
Stale, sticky, gooey 24 1,660 
Send, fine 5 1,665 
Stale, gray 14 1,679 
Sand, tard 2 1,681 
Stale, gray 35 1,916 
Send, hard 5 1,921 
Stale 17 1,938 
Sand and shale 22 1,970 
Stale, tard 4 1,974 
Seed end stale 21 1,995 
Stale 25 2.030 
Sand, tard 6 2,03% 
Stale 25 2,060 
Send, tard 
Stale 

6 2,066 Send, tard 
Stale 20 2,086 
Stale, brown 14 2,090 
Sand, tard 6 2.016 
Sand and stale 24 2,120 
Sand, running 14 2,134 
Stale 19 2,163 
Sand, tard 7 2,160 
Stale 22 2,192 
Sand, tard, and stale 20 2,212 
Quicksand 16 2,226 
Sand and stale 20 2,268 
Ltee. blue 2 2,260 
Stale, sticky, blue 12 2,272 
Send end stale 22 2,294 
Stale, sticky, blue 44 2.338 
Seed, tard 2 2.341 
Lime, white i.S 2,347.6 
Sand, tard 2.S 2,351 
Stals, sticky 43 2,394 
Clay* sticky IS 2,409 
Stale, woman* 10 2,419 
Stale, sticky 12 2,431 
Shale and seed 71 2,604 
tend 40 2,644 
Stale, ttlcky SO 2,604 
Sand, fine IS 2,620 
Stale, bard 16 2,636 
Stale 46 2,664 
Send, tard 14 2,696 
Sand, fine, gas 
showing 11 2,709 

Stale 26 2,735 

17/29-1Bbd~Cont 1 nued 

MOTE.—O. F. Hewett, of tta U.S. 
GoTogictl Survey. visited this eel) 
in Ney 1922, when It ees 2,645 feet 
deep. He reported (U.S. Deo). Survey 
open-file report, 1922): Mter level 
stood 300 feet below surface, pes 
bubbled up free outside the ceslng 
Odd MI under slight pressure 1n 
cosine cuttings wrt Merge!/ green
ish staly city, probebly derived frm 
finely divided Mter laid tuff, end 
no volcenlc'flo* or breeds nsterlel 
MS recognised. Cuttings contained 
•iaute stalls, which in field wre 
considered to be gastropods end ti
es Ives. Speclnens wre sutaltted to 
the Rational Nuseia, but the only 
fessfls found wre sl^lt estrecods 
considered to be derived free fresh 
Mter Tertiary recta." ft. M. fttctards 
(U.S. «eol. Surrey open-file report, 
1947) mentioned ttat various Item 
1n the Churchill County sapi* batman 
dune 10, 1922, end October 1923 stated 
that the Mil reached 3,036 feet with 
rotary equipment, then uos deepsned 
either 96 or possibly 264 foot by 
coble-tool, betMtn Septwtaer 1922 
end Octtaer 1923. In dune 1922, 
6%-lnch ceslng MS set st 2,690 feet; 
later this casing MS pulled end 4-inch 
ceslng MS run to 3,03S foot end J-inch 
to 3,126 feet; 70 feet of hard seedstene 
with "ell end ges shoving" 1s reported 
beIs* about 2,875 feet, and below 9,128 
feet, very herd sandstone, with drilling 
rotes free 1 to 3 feet a day, and a 
"strong gas show" between 3,147 end 
3,162 feet, ftlehtrds reported, however, 
ttat C. D. Hurray, trfio did eest of the 
cable-tool drilling, recollected 1n 
1946 that eest of the section MS soft 
stalo. 

16/24-2Sadb 

Topsoll 20 
Clay 26 
Clay, blue 18 
Sand, fine; first 
Mter-beer1ng sand ft 

ftrtval, rMinted 9 
Sand, packeo 4 
Pes gravel, clay 7 
Pes travel, send; second 

Mter-beer1ng sand 2 
Lavs tarnations 46 
Pes gravel 63 
Clay with nail recta 26 
travel, c—mail 10 

a 
46 
64 

72 
01 
8S 
62 

94 
142 
as 
250 
260 

16/24-27db 

Cloy and rock 
boulders 
Clay and rock 
ftock with Mter 
Clay 

Sand, coarse, free, 
nbengulsr, quart* 
and country send 

Clay, gray with r* 
grml 10 

C1«y, gray, seat sand 18 
Send, brown, fine to 

dli* groined. 

110 
10 
66 
a 
43 

9. P., 
15) 

110 
ia 
176 
267 
3» 

1959, , 

1B/29-4bac—Cont 1 nued 

Sand, fine grained, 
sutangular 5 

Clay, gray, hard 5 
Clay, gray, sandy, 
trace of line 25 

Clay, gray, trace of 
send S 

City, grey, eore sand 10 
Clay, gray, sticky, 
trace of sand 27 

Clay, pray with sub-
angular fine sand <0 

Clay, fay with tract 
of sand 20 

Clay, gray* sticky 29 
Sand, fine, free 6 
Cloy, grey with trace 

eif fine to coarse 
send 55 

Send end grovel, sub-
angular, trace of 
gray clay 6 

Send end dark grey clay, 
fine to nedltia sub-
engular sand 19 

Sand, asdim to coarse 
grained and grey day* 
tract of gravel, 
tight formation 4 

Clay, tandy grey S3 
Clay, dark blue 3 
Clay, gray, toft 2 
basalt gravel end 
volcanic dust M!1 
ewe* ted 1 

6AMIt gravel end 
cinders cower ted with 
werta sand or glass 
(uoleanlc tuff); very 
little country send; 
serine stalls, 710 to 
714 13 

fteselt send and volcanic 
dust loosely cw— ntert; 
well he salt grain 
size 2 

ftesalt cinder rock end 
volcanic sand M i l  
ewer ted 11 

ftesalt gravel end 
volcanic send, loose 4 

basalt gravel and 
volcanic tano, 
cmented 3 

basalt grave! end 
volcanic sand o 
little grey clay i 

basalt gravel and sand 
with gray clay; streaks 
CMontad and loose ! 

ftray sand, fine to 
aodlum sutangular 
grained, end gray 
clay; little basalt 
rech, cemented I 

17 17 

27 
46 

10 

rounded te sutangular 3 48 
Clay, black and gray. 
little sand 14 62 

Sand, mdlrn to coarse. 
tight • 70 

tasait gravel cmented 
with flee send 2 72 

Send, fine, tight 
Clay, gray, tort and 

IS r 

sticky, grass roots s 92 
Sand, fine grained with 
basalt grains, tight 10 102 

Sand, rounded te sub-

10 

angular, eodiM to 
coarse grained, free, 
NMfts bad country 
eend 

travel, anil, sub-
angular; brown clay 
to sandy grovel nad 
brown cley 

Clay, ror mm 
9M-t1cei «revn1 

Clay, rv 
Clay, black eta pray, 
sticky 

ctay, rar* on* 
Sand, fins to mdiM 
«rota«. staenguler; 
. ro «i«y 
Ssnfty gray clay with 
stresta of my dlay, 
trace of pea-sited 

142 

162 

117 
197 

212 

Wlfrfty uu. p. is) 
Sand, gray, poorly 
sorted fine (SOS) to 
pea grsvtl (a), 
round to sutangular, 
•rine stalls, sows 
basalt chips 17 

Sand, casrse, brown, 
fairly Mil sortod, 
rewdid, 991 quarts 

Sand, fine, free. Mil 
sortod, gray 991 
putt 

Sand, coarse, my* 
fairly Mil sorted, 
rounded, 991 quart*, 
little gray clay 2B 

Send, berk gray, poorly 
sortod, pnru 951, 
bnsalt 21, free, 
poorly sortod flw to 
•ndlM IS 

Send, wadlus to coarso, 
light brown, free, 
taltlcelorod mint 
other then qMrta 22 

Sand with growl, wad 
wall sorted coarse. 

385 
290 

415 

420 
430 

457 

517 

637 
576 
661 

636 

•42 

661 

•65 
698 
701 
703 

704 

717 

719 

730 

734 

737 

742 

7S1 

776 

1959, 

17 

27 

27 

m 

102 

country rock to 
% loch, subeafulor, 
seta brown clay 2) 

travel, to V| inch, 
fm, reendnd to 
nbantulsr, poorly 
sorted, pnru, 
basalt and sendstsw, 

i clay 22 

paarly sorted * to 
b Inch round to sub-
angular, free, lot of 
basalt pabbles 23 

147 

170 

35 

sea W 
OS' 

18/29-task—Continued 

Sand, brown, poorly 
sortod fine to coarse, 
little rounded 
basalt gravel, grass 
roots, little clay, 
loose 

Send, brown, poorly 
sorted, round to sub-
angular, loose 

•end, brown, poorly 
sortod, sutangular, 
loose, green end gray 
cley 

Sand, dark brown, 
poorly sortod fine to 
coarse, round to sub-
tngular; qusru end 
basalt grains, less 
cley then above, loose 
aud 20 

Cley end sand, poorly 
sorted silt to fine 
send, city green and 
black, send grains 
sutangular 7 

Sand, poorly sorted to 
•ediip grain, sub-
angular, little green 
cley; tarnation tight 18 

Sand end clay, send 
poorly sortod, sub-
ongwlar; clay green 
•nd black, tarnation 
tight, grass roots 10 

Sand, brown, rounded to 
aubengular, poorly 
sortod eostly coarse 
grains; little clay 
green, gray and 
black; tarnation 
loose 30 

Sand, poorly sortod 
fine to coarse, sub-
angular , little clay 14 

Send, brown, poorly 
sorted wediw to 
coarse, round to sub-
angular; sane cley, 
green, grey end black; 
formation loose 31 

Cloy* gray with fine 
sutangular sand; for
mation hard 10 

Clay, gray and green 
with fine graiood 
sand, grass roots, 
few pebbles of taiu 
reck; formation soft, 
little wtca 34 

Clay, grey end green 
with fine grained 
round to sutangular 
sand, grass roots; 
tarnation hard 7 

Cley, sane as above 
with very little send; 
formation 1s soft 27 

Send, brown, poorly 
sortod fine to pea 
gravel, sew clay 
green, grey end black. 
Lower 12 feet has 
•ore clay end tare 
coarse send; seta 
basalt grains 46 

Cley, grey with poorly 
sorted send, grass 
roots, urn ales; 
formation toft 23 

Cley. seat es ebovc 
with tart seed, finer 
greltad, little brown 
cley 24 

Seed, grey* poorly 
eortod fine to veil 

Civol, few grains of 
salt pebbles; some 

•Ice and grey cley 41 
f•willed send end gravel, 
rounded amdlm sorted 
send; lot of porous 
base It grit*** *** 
color; formation herd; 
•ore basalt end less 
send noer bottta of 
formation 7 

f—nted basalt gravsl 
with eend tad day 
•stria 11 

Ctatatod basalt pi**1, 
very fas porous 
cuttings; fine groined 
•bed near top, harder 
formation Is alddlo; 
sew clsy soar bottom; 
very tard 6 

ftesalt pas grsvtl, loose, 
reddish brown, Uttls 
clay 2 

162 

187 

222 

242 

249 

267 

277 

207 

321 

252 

26 2 

403 

440 

465 

80S 

642 

663 

ao 

91 

•09 

611 

(continued) 
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Table 40...Selected well logs—Continued 

TMck-
ness Depth 

(feet) (feet) 

TMck-
ness 

(feet) 
Material Materiel 

. biDrriMti, a. 

TKTcT 
ness Depth 

.'rwrr' 

TkicU 
ness Depth Material 
vers j 

60 

IT991/ 

60 

37 67 

45 142 

59 201 

11 212 

56 270 
20 290 
6 266 

22 318 
52 370 

65 455 
25 460 

40 620 
44 564 
17 561 

• 8 569 

25 614 

59 673 
5 678 
67 715 
2 717 

23 740 

73 •13 

4 4 
8 13 
4 17 

19 36 
14 50 
3 53 

147 200 
90 290 
60 350 
7 357 

133 490 
20 510 
46 556 

6 5 

21 26 
6 34 
26 60 
31 61 
30 121 

61 162 

30 212 
60 272 

61 333 

t 60 423 
61 464 

6 6 
7 12 
4 16 
4 » 
13 33 
1 31 

3 37 

32 66 
I* 

10 79 
4 63 

Depth 
I'l'U 

16/29-Saaa--Cont1nued 

Counted basalt gravel 
and boulders, little 
clay and send 

Sau with aore porous 
grains, tone clay, 
grass roots 

Lost oud rapidly after 
6 Inches Into clay 
forutlon at 629 feet 

616 

623 

toli. , 
Sand, fine grained 
surface oaterlal 

Clay, green with 
nodules of gray 
clay, little sand 

Clay, green, hard 
and tight 

Clay, very fine 
grained sandy gray* 
saw nice and 
country grains of 
sand 

Clay, san with 
lenses of black clay 

Clay, sen with no re 
sand 

Sand, gray, poorly 
sorted, fine to 
•edlun rounded 
grains - eoHan 

Clay 
Sand, poorly sorted 
fine to coarse 
rounded grains 

Clay, black and gray, 
sow fine sand 

Clay, soft, black, 
tone fine sand 

Clay, green, tight 

D. s.. : 
15) 

Clay, gray with nodules 
of black clay, very 
little sand; sweep 
odor free lower % of 
formation 

Clay, gray and green 
with fine grained 
sand • 

Sand, udiia to coarse, 
green clay, 1m 
grains of fine 
gravel 

Clay, green, hard 
Shaly clay, swaap gas 
Clay, blue green 
Shaly clay 
Clay, gray and green, 
eene ardlw grained 
•and; gas at 447 fact 
and 495 feet 

Clay, gray soft, tae 
sand 

Clay, gray, graon and 
black, little sand 

Clay, gray, sandy, 
1 arises of shaly clay; 
gas at 676 feet 

Clay* sandy, gray, 
green and brown, 
nodules of Hot, 
grass roots 

16 
11 

10 

7 
10 

76 

33 

74 

63 

106 

143 
164 

164 

170 

177 
187 

273 

SOS 

321 
166 
377 
413 
416 

495 

633 

555 

602 
H/M.9V.P OtoiTteu, t 6., , 1944, 

Ftllen Forutlon: 
Sand 11 11 

Sehoo Forutlon: 
Clay, gray 36 47 

Ryuaha Forutlon: 
Clay, black 101 148 

Con elation ucert Bin: 
Clay, tray 67 215 
Clay* soft* black 55 270 
Clay, tray 72 312 
Clay* fray* and flu 

und 14 356 
Clay* black 52 408 
Clay* grunUh-gray 142 550 
Clay, fay-green 10 00 
Clay* frqy 165 755 
Clay* reu 25 710 
Clay, fray 60 660 
Clay, fruugray 26 665 
Clay* fray* and struks 
if und 76 •62 

Clay, tray 64 1*056 
Clay* fray* and undy 
frit 14 1*660 

Clay, fay 
Sand, flu 

176 
2 

1.256 
1*258 

Clay* gray 62 1*310 
Clay, sandy, ray 17 1*327 
Clay* grey 3 1*3)0 
Clay* undy* ray SI 1*362 
Clay, gray 27 1*369 
Sandstone 1 19m 
Cloy, grey 27 1*417 
Clay* soft* r«y 6 1.426 
Clay* bard, gray* and 

und 2 i.4a 
Clay* soft, gray 12 1.440 
Clay, gray 4 1*444 
Clay* gray* sou und 

struks a 1*472 
Clay* or lay, green Fru 1.472 
fatal Upth reported to be 1*700 

J37) 
Sand and gravel 20 
Clay, red 10 
Sand is 
Clay 75 
travel 10 
Clay 35 
Sand s 
Clay ,5 
Sandstone 70 
travel; aalt uuter 35 
Sand 10 
travel f 
Sandstone 14 
Send, dry * 3 
Sanditane 17 
trevel 10 
Civ w 
Stale, blue H 
Stale, bran 30 
Stale, blue 50 
'Stale", bran 155 
'Stale*, blue (0 
"Shale*, gray 40 
"Slalt*, bran 12s 
"Shalt", ,ray 15 
"Stale*, bran 40 
"U«e*. ,ray 30 
"Stale*, bran K 
"ton,'—rate" 15 
"Mae", era/1 "Iran* 
at 1,370 feat 210 

"Mat", black 15 
"Shalt*, gray 30 
*3and", gray, carries 
atir 10 

•Mat", gray 135 
Una*, black 20 
"Mac*, blue 10 
•Mae*, black 10 
"Mae*, grey {5 
"Mae", black (0 
•Mae", gray 120 
"Mae*, black 40 
Total depth reported to be 
or 2,040 feet 

13/28-22dab •" 

Sand 
Clay, blue 
Sand 
Hard streak 
Sand, coarse 
Clay, gray and brown 
Clay and streaks of 
sand 

Crave), cuented 
^tetaaorphosad rock" 
Conglomerate, block 
lock, hard 
Conglomerate 
Sandstone 
Clay* yellow 
*6Iue strata" 
Sandstone 
Shale 
Sand, fine 
Sandstone 
Sandstone* toft* and 
sand 

Shale 
Line and fine green 
sand 

Sand, hard 
Shalt, blue 
Sandstone 
Shale, blue; hard 
streak at hue 

Shalt, grey 
Sandstone 
Shale, blue end green 
Hard vesicular hasalt 
breccia, ruantert by 
greenish CaCOj 

"TiiT' 
Surface tell 
Clay* toft 
Send 
Clay* eeft 
Clay* herd 
Clay, eeft 
Sand 
Clay* aandy 
Clay* bard* undy 
Sand 
Clay* undy 
S11t* black 
Sand* fine 
Clay* toft 
Clay* sandy 
Send* very flee 
Clay 
Sand 
Clay 
Sand with streaks of 
clay 

Sand 
Clay, sandy 
Sand* fine 
Clay, yellow 
travel, fine 
Clay* green 
Send 
Sand, water-bearing 
Clay 
Sand and gravel, 
water-bearing 

Clay 

60 
6 
3 
1 
32 
15 

138 
20 
5 
1 
2 

119 
4 
3 
71 
7 

160 
5 
7 

imr 
20 
30 
45 
120 
130 
165 
170 
255 
325 
360 
360 
366 
400 
403 
420 
430 
520 
600 
620 
670 
625 
685 
925 

1*050 
1*065 
1*105 
1*135 
1*220 
1*235 

1*445 
1,460 
1*490 

1*500 
1*635 
1*655 
1*665 
1.675 
1*740 
1.600 
1*920 
1*680 
2*015 

1959* 

60 
69 
72 
73 
105 
120 

258 
278 
263 
284 
286 
405 
409 
412 
463 
490 
630 
635 
642 

116 760 
a 784 

6 760 
a •25 
46 671 
3 •74 

124 •66 
13 1*011 
24 1*035 
IS 1*050 

a 1*076 
L a.. 1959. 

5 5 
11 16 

3 19 
16 a 
3 a 
2 40 
6 a 
a a 
2 62 

16 •6 
• 107 
17 124 
4 ia 

17 145 
6 150 

10 160 
4 164 
1 165 

16 180 

16 196 
2 IN 

10 as 
13 221 
17 236 
4 M2 

15 257 
13 270 
17 a7 
1 288 

45 333 
S4 W 

19/26-36tba 

Sand, fine grain 
Clay, blue with sand 
stringers 

Clay, gray, with sand 
stringers 

Clay, gray, hard, with 
sand strlnpers 

Sand, hard, large grain 
to oull gravel 

Clay, gray, sandy with 
sand stringers 

Clay, gray, undy 
Sand 
Clay, gray, undy, and 
grave) 

Clay, blue, undy 
Clay, gray, undy, with 
sand stringers 

Clay, blut, undy 
Clay* yellow, tan 
sticky clay, black 
Buck; aud (gas) 

•a salt 
Sasalt, black, hard 
basalt, black, extra 
hard 

•exalt with quartz, 
seat sand, real loose 

Sand, loot*, with gray 
undy clay 

Sand, hard 
Sand with undy clay 
Sand, hard 
Send, stlty. and sandy 
clay 

Sand streaks with blue 
clay and undy clay 

19/28-36dtt 

Topsoll and sand 
Clay and sand 
Sand, coarse 
Clay, blut, and sand 
In streaks 

Clay, brown, sandy 
Clay, black 
Clay streaks, dark, 
und and gravel 

Clay, dark, undy 
Clay* blue 
travel, coarse 
Clay streaks, sand, 
and graval 

Clay, blut 
tock, porous 

WIMP* 
Topsoll 
Stnd, yellow, and graval 
toft 

Clay, blue 
Send, blue 
Clay, sandy, soft 
Sand, streak of clay 
Clay streaks, blue, 
yellow day* blue 
send 

Clay* blue, 10 feet; 
20 feet hard und 

Seed, blue 
Sand, blue, sow 
yellow clay 

Clay, blue, yellow clay* 
streaks of sand; 
basalt 404 to 42 

basalt 

Tapsol! 
Sand* fine 

Clay* undy 
Sand* fine* end toft 
clay 

Clay* blua* hard 
Send, fine* end soft 
day 

Tele sand, fine* odor 

Send, coarse, o 
hed nster due to tele 
Miter ebove 

Tule send, very fine 
Send, curse, tad travel* 
tele uter 6 61 

Clay* brown 1 * 62 
Sand, fine 6 100 
Seed, flee, and frml 6 109 
Clay, bronn 1 110 
Send, fine 13 123 
Clay* bronn 2 125 
Clay* bronn, aandy 2 127 
Tnla clay, black, soft 23 ISO 
Tola clay, bronn, soft, 
undy IS 165 

Sand, coarse, and travel 2 167 
Clay* block, hard 3 170 
Clay, flu, sandy, and 

md 136 »6 
Clay, brown, soft 6 213 
Clay* flu, undy* and 
aud 17 330 

Clay, 1l8ht, aandy 2 332 
Clay* brown* hard 2 334 

ition: 

19/29-30cdb1—Continued 

Sandstone, brown 
Clay* soft, svd, and 
S1H 

Clay, undy, soft 
Recks, 2 Inches 
Clay, brown, soft 
Send, fine 
Clay* brown, hard; cut
off point for 22-inch 
cuing 

Point of water 
Naur static 33 fut 
Rock, very lerge, hard 
and soft, uter good 

Reck, very lerge, hard 
end soft 

Setting of 14-Inch uter 
colun 

End of hole. Hght-1nch 
drill left 1n hole, 
495 fut to 506 fut. 
This hole Is still In 
Urge rock, no und, 
silt, or owd below 
446 feet. 6ood uter. 

19/29-30cdb2 

Fallon Fi 
Surface soil 6 
Sand, fine 7 
Send end grovel, water-
buHng 4 

Ryeaaha Forutlon: 
Clay, undy 4 
Sand, fine, and toft 
clay 13 

Clay* hard, blue 1 
Sand, fine and soft clay 3 
"Tula" und, fine, (with 
6ark-co1orad organic 
utter), very bad odor 32 

Send, curse, and grave); 
bad-lulling uter 10 

*Tv1e* sand, very fine 4 
Send, curse, and graval; 
"tule" (aweap) uter 6 

Clay, brown 
Sand, fine 
Sand, fine, and graval, 
uter-burlng 

Clay, brown 
Send, fine 
Clay, brown 
Clay, brown, undy 
"Tula" (organic) clqy, 
black, soft 23 

Tula" (organic) clay, 
brown, soft, undy 15 

Send, curse, and gravel 2 
Clay, hard, black 3 

Unit unknown; 
Clay* fine-sandy, and 
aud 138 

Clqy* soft, brown 5 
Sand, flu, clay and and 17 
Clay* llfffit* undy 2 
Clay* bard, brown 2 
Clay, 6™y 2 
Clay* soft, end oud . 56 
Send 63 

Rrebsbly basalt of 
Rattlesnake H111 or 
•unejug Forutlon; 

336 

392 
428 
429 
432 
433 

448 
450 

460 

495 

495 

606 

5 
12 

16 

» 

33 
34 
37 

79 
63 

91 
92 

100 

109 
110 
123 
125 
127 

ISO 

165 
167 
170 

308 
313 
330 
332 
334 
336 
392 
455 

•ualt, hard, black 3 454 
Leva, porous 2 450 
Leva, porous, slightly 
harder 15 475 

Leva* porous 40 SIS 
Leva, very hard 5 521 

Wff-f'WK 
C1«y Md und 15 IS 
Civ. tin. nnd Mod a » 
Stnd, kin. fin. 45 (1 
Sand 
Civ. rv 

24 105 Sand 
Civ. rv a 1)5 
Sand j ia 
Civ. klw 17 1*5 
tend 5 too 
civ. klw 15 215 
(rami, fin. IS 2» 
civ. rv a as 
Snd wd ,ra*tl 45 ao 
Civ. kram a ae 
kraral, i —n IV ii 409 
Civ. klw, and rock. * 415 
Volcanic rock • klttor 
kouldtn or Mtturad 
nek 17 425 

Clndm, psraut klick 
rack, toftar tkan 
Won * 444 

•212-



Table 40.-.S$Tect#djg$11-iog$--Cefitimied 

TMck-
MSS 

(feet) 
Depth 
lieUL 

Haterlal Depth 
[*•*) 

Itattrial 
TMeli-
ms Depth 

(feet) (feet) 
Naterial 

THck-  1 

ness 
(feet) 

Depth 
H££1L 

19/29-33cbbl 

Sand 20 20 
Clay, gray S 25 
Sand 10 35 
Clay, blue SS 80 
Sand 25 115 
Clay 35 150 
Sand, cxented 22 172 
Clay, sandy 13 165 
Clay, blue, and silt 66 251 
Clay, blue, and sand 29 280 
Clay, blue, and coarser 
sand SO 330 

Sand 63 393 
Sand, cxented 8 401 
Clay, thin layers, end 
sand 28 429 

Sand 11 440 
Clay and sand 30 470 
Send, cemented 10 480 
Send, cmwnted, with 
soft spots 16 496 

Basalt, black 9 505 
Seat with soft spots 7 512 
beck, black, extrxely 
bard S SI 7 

Softer, probably 
sandstone 6 523 

hock, black and red. 
fractured 17 640 

19/29-33cbb? 

Alluvial topsoil 18 18 
Hardpan 11 29 
Clay, sandy 81 110 
Sand rock, soft 
Clay, blue and green 

13 123 Sand rock, soft 
Clay, blue and green 377 SOO 
Leva rock 30 530 

19/29-33cbb3 

Send 20 20 
Clay, sandy' 20 40 
Send IS S5 
Clay S 60 
Silt, blue 15 75 
Clay 10 85 
Clay, sandy 45 130 
Clay with sox sand 10 140 
Sand, hard 10 ISO 
Sandstone? 10 160 
Sand, loose 4 184 
Sand and sox clay 52 216 
Clay, blue, silty 7 223 
Sand 10 233 
Clay and sand (very 
thin layers) 107 340 

Sand, hard 10 350 
Sandstone, soft 20 370 
Send and clay 38 408 
Sand SO 458 
Clay, blue, end send 24 482 
Clay, blue 8 490 
Sand, cxented 10 SOO 
••salt 17 S17 
Basalt, fractured end 
porous 14 S31 

20/26-26CC 

Clay, uhlte 32 32 
•ravel 18 SO 
Shale S2 102 
Sendstone 18 120 
Shale 3 123 
Sandstone 23 146 
Shale 8 154 
Leva reck 23 177 
Shale 20 197 
Sandstone 7 204 
Shale 91 295 
Sendstone SO 355 
Send reck, hard 14 SS9 
Clay and sand 2 871 
Clay IS 386 
Shale 4S 431 
Shale end Mnd 9 440 
Shale 88 S28 
Shale and reck • 536 
Shale 88 S7S 
Clay S 810 
bock 2 SS2 
Send, dry • 590 
Clay end sand 2 192 
Send, dry 23 SIS 
Shale 4 619 
beck 3 622 
Shele 118 740 
Shale end sand 12 762 
Shele 17 769 
Shele end Mnd S 774 
Shale and reck 4 778 
Shale 14 782 
Sand 14 806 
Shale, black, sticky 13 •19 
Shele, black, end 
•revel 7 826 

Shale, brown, end 
•ravel S 831 

20/26-26cc—Continued 

Shale, black 9 640 
Sand and shale 6 646 
Shale, brown and black 11 857 
Shale, black 13 870 
Shale and slate 3 873 
Slate 4 877 
Slate and sandy blue 
clay 4 881 

Clay, blue, sandy 83 804 
Sandstone 8 810 
Sandstone and blue clay 18 829 
Sandstone 20 849 
Sandstone and blue clay 8 8S7 
Sandstone 8 883 
Sandstone and blue clay 15 976 
Clay, blue, sticky 7 885 
Clay, blue 10 895 
Clay, blue, and sand 8 1,003 
Clay, blue 17 1,020 
Clay, blue, and sand 
rock S 1,025 

Sandstone 10 1,035 
Clay, blue U 1,047 
Clay, blue, and sand
stone 8 1,058 

Clay, blue 7 1*063 
Clay, blue, and sand 11 1,074 
Clay, blue 8 1,080 
Clay, sandy 8 1*006 
Sandstone and clay 8 1,094 
Shale, sandy 8 1,10? 
Sand 2 1,104 
Clay, sandy 5 1,109 
Sand IS 1,124 
Clay, blue 11 1,135 
Slate, blue 4 1,139 
Sandstone 4 1,143 
Clay, blue 7 1,150 
Shale, blue 14 1,184 
Sandstone 5 1,170 
Shale, blue 10 1,180 
Sandstone, gray, hard 3 1,163 
Sandstone 3 1,186 
Clay, white 9 1,195 
Chalk rock 8 1,203 
Clay, white 17 1,220 
Sand rock, blue 10 1,230 
Shale, blue 8 1,236 
Sand rock, blue 10 1,246 
Sandstone 4 1,250 
Clay, blw« 3 1,2S3 
Clay, blue, and gravel 9 1,262 
Slate, blue, and clay 6 1,270 
Clay, blue 42 1,312 
Sand rock, hard 4 1,316 
Clay and sandstone 7 1,323 

»/»-lM 

C1«y 2 2 
Sind 1 J 
Clay, sandy 107 110 
Sand, wdium 10 120 
Clay, sandy 75 1H 
Sand, aadiun 5 200 
Clay, sandy 155 MS 
Sand and graval 12 157 
Oatalt rack 25 102 
Oraval, canted 150 MO 
Rack, broken 17 177 
Unconsolidated rack, 
conjlo"er»ta ,0 *T7 

*>/»-»*« 
Dana land, »ray. astly 
wry fine to flaa-
fralnad, amll par-
cant adla (ralnod, 
raandad to subangular 
,art1ct*t aottly 
aaarti otto 10 to 
151 lttblc flop—nil, 
black, Oram, rad 
(probably baaalt and 
rbyotlta) cartaIna 
a Mail aaount af 
tilt 

Silt, Oram, laa 
pltttlclty, fairly 
Oantti cmtalna a 
laa plasticity, 
fairly amt; 
cmuln a lea 
parcant of atry 
flat, Btcacaoat 

Clay, ray, flra, 
•Dterauly to 
blgbly plutlc, 
•edarataly con-
aalltfatad; con
tain, laa, than 
CX .try fine 
black tend 14.4 

Sand, atry fine to 
adla^ralned, 
711 qaarti and IB 
lltbtc fraatnts 
(rolcanlct), 
raundod to Mb-
raandtd particles, 
laoie, drilli fast 1 

Ib.b U.I 

4.2 

K.4 

20/29-lOccc-Contlnued 

Clay, »rajr, highly 
plastic 

Sand as described fron 
36.4 to 39.4 

Clayo brown at upper 
contact with streaks 
of Iron oxide 
changing to gray, 
aoderately to highly 
plastic, soft 

Organic clay, bluish 
black, very soft, 
plastic, has slight • 
odor of decaying 
organic setter 

Sand, fine to medium-
grained, quartz and 
volcanic fragments 
In about equal pro
portions; particles 
rounded to sub-

2.4 

40 

42.4 

S5.3 

1.7 67 

20.7 83.7 

•4.7 

•1.7 

83.7 

86 

89 

100 

1.7 101.7 

4.3 

2.3 107 

113 

Clay, dark gray, highly 
plastic, slightly 
organic; contains a 
large percent of 
coarse send froa 
62.0 to 63.0 6 83 

Sand, medix to coarse
grained with occa
sional pea gravel; 
particles subangular 
to rounded, about 
equal proportions of 
quaru and black 
volcanic fregents; 
frm 67.0 becxes 
medix-gralned, wall 
toned 

Organic clay, very soft, 
black tula deposit, 
has slight odor 

Sand, medix-gralned, as 
described froa 67.0 to 
•3.7 

Clay, greenish^ray, 
very dense, snohtly 
to aoderately plastic 

Sand, medix-grained as 
described froa 67.0 
€0 63.7 

Clay, greenish-gray as 
described froa 91.7 
to 93.7 

Send, aed 1 as-grained as 
described froa 67.0 
to 83.7 

Sand, —dlx graixd, 
fairly wall-sorted, 
rounded to subangular 
panicles of quart* 
and volcanic frag
ments 

Clay, greenish-gray, 
dense, slight to 
moderate plasticity; 
changing to light 
brown clay, firm 
moderately plastic 

Send, medix to coarse-

position as tend from 
99.0 to 101.7 

Clqy, light brown, danae 
moderately plastic; 
contains lew percent 
of fine send 8 

Send, light brown, block, 
red, white treatleceat 
genie let, medix to 
coerto gieined, meetly 
coerce-grained, rowadod 
to Mheaguler panicles 
of qwertz and little 
fragments la about 
equal proportions. Thin 
cloy ieterbod et 111.0 
•boot 1-foot thick 18.2 

Clay, brown, loon, slight 
to moderate plasticity, 
firms contains about SS 
flat send. Changes to 
gray end becomes sea* 
frx 135.0 to 138.7 8.S 

fat clay, light gray, 
highly plastic,'firm, 
•dai-ataly ceatolldrted. 
feocanes tight, daaae, 
well consolidated from 
145.0 to 147.0 6.3 147 m£ 

Clay* dart fray to black, 
dense, wall consolidated, 
slightly organic, blttly 
plastic 2 148 

Clay, dan greenish-fray, 
moderately plastic, 
moderately consolidated; 
contains 10 to 1SS 
fine-grained sand 6 184 

1 

128.2 

m.7 

175 

194 

20/29-JOccc—Continued 

Send, fine to mod 1 (en
grained, feu coerce 
grains, fairly well 
graded 1n fine end 
meditm sizes; com
posed of estlmstod 
801 quartz, 251 
hleck frapvnts 
(basalt), 151 green, 
brown, red lithlc 
fraatnts; panicles 
ere subrounded to 
angular 15 

Send, fine to coarse
grained, well graded; 
panicles are sub-
rounded to subangular, 
campositlon as above 7.5 182.5 

Clayey Mnd, green gray, 
grading quickly to fat 
clay, aoderataly con
solidated 1.S 164 

fat clay, gray, moderately 
consolidated, highly 
plastic, 6acnm«i tight, 
drier, wall consoli
dated froa 188.0 to 
189.0. Contains 5 to 
101 fine-grained sand 
froa 189.0 to 194.0 10 

Send, fine to coarse
grained with occasional 
pea gravel, predoaln-
ently aedlx-grained, 
particles rounded to 
enguler, estimated 501 
quartz with red, brown, 
ten, green llthic frag
ment* , few black basalt 
particles. This sand 
has different appear
ance than previous 
sands. 6 

Sand, poorly-graded, 
fine to coarse-grained 
with occasional pea 
gravel; particles 
rounded to angular, 
composition as above. 
Froa 216.0 to 221.6 
becoaes we11-sorted, 
medium-grained 20 

Sand, mostly medlx-
yralnod, fairly wall 
sorted, composition 
es above 1.6 221.6 

Sandy day, gray, low 
to moderate plasticity, 
contains an estimated 
251 fine sand 2.2 

Sand, fine to aedtx-
grsined, exposition 
es froa 194.0 to 221.6 1 

Clay, 9ray, moderate 
plasticity, contains 
lew percent of fine 

220 

224 

225 

226 
Send, fine to mrtix-
greinod at upper 
contact becoming fine 
to coarse-grained 
with about 101 pea 
gravel; red, green, 
black little frexents, 
SOI quartz; particles 
winded to subenQulor 7.6 233.6 

Clay as frx 225.0 to 
228.0 alternating 
with fine to medix-
grtined sand, appar
ently eccwrring as 
thin beds of clqy 
oad tend; clay is 
moderately plastic 

Send, fine to medlx-

Einod, 701 quartz, 
red, brawn, black, 

ten llthic frepmnts; 
pertlcles winded to 
attenguler 

Send, fine to medlx-
greined to 245.0, 
70S qwenz, 301 little 
f re pants, mostly 
volcanlcs, rowndad to 
Sttangular, gradwally 
bocomlng coarsa gralnod 
below 245.0. About 
oqual proportions of 
1x end coarse groins 

et 260. Predominantly 
cearso-grained at 2S3.0 
end below with I to 101 
pea gravel 25.7 

C1«y, brown, moderately 
plastic; contains 10 
to 151 fine to medix-
greinod sand 1.6 

2.6 238.8 

3.4 240 

265.7 

267.5 

(Continued) 
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MIS Dffflth 
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TMck-
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AissiL. 
Material Depth 

ISSSiLm 
Material 

(fit) 
Depth 

JlssH. 
Materiel ItaUrtll Depth 

iirnL 
»/8-30cec~Continued 

Send, fine to utoira-
gralned, 48 quartz. 
•OS Hthic frog-
oents; particles 
rounded to sub-
angular 

Clay and sand, thinly 
headed. Clay, 
fray, oederattly 
plastic* firm; 
contains 10 to 151 
fine sand. Sand, 
fine to oedl in
grained, coo-
position as froo 
187.5 to 270.0 

Sand, fine to ntolra-
grolnad* poorly 
graded* predomin
antly otoira-

* grained* sebreondad 
to angular particles* 
SO to 60S quartz, 
00 to SOt Mack, 
Prawn, red, green 
!1th1c fraraents, 
•axtew particle 
size, 0.1-lnch 
dtometer. This 
sand 1s probably 
pertly craenito 
•1though there 
Is no Indication 
of cementation 1n 
the cuttings 

Send with thin city 
Interbeds; sand 
1s fine to ntoira-
gralned as above; 
clay 1s gray* 
highly plastic* 
flra 

Sand with thin clay 
InterPeds as above 

Sandy clay, dark gray* 
•oderetely plastic* 
•oderetely consol
idated, flra, 
becoming softer 
with depth and 
Slightly organic 

Clay* *«rr soft, «»rk 
gray to PUck, 
slightly organic; 
no odor 

Sand, fine to uedium-

C1ned, approx-
taly equal pro

portions of quarts 
and Hthic frag
ments, oaxteua 

rrtlclt s1*e 
1 Inch 

Clay or silt* dark 
Plu1sh-prey, very 
soft, slightly 
organic 

Sand, fine to utoira-
gralned as from 
121,0 to 328.0 

Clay, dark Mulsh-
gray, or silt as 
froo 328.0 to 
330.0 

Sand, fine to ntoira-
gralned as fram 
321.0 to 328.0 

tidy, dark Muith-
gray as frao 326.0 
to 330.0 

Seed, floe to ntolw-

Elnto as frao 
.0 to 328.0 

Clayey send, Mee-gray, 
fine-grained quarts 
•and with 10 to 1SS 
Plea gray clay 

tend* flat to utoira-
gralned, aePangular 
to rounded particles 
of quarts and red* 
Prawn, green, black 
HtPIc fragrant*, 
outran particle 
•1st 0.1 Inch. Thin 
toterhod of pray clay 
frao 347.0 ;ta 3*8.. 

Clqy* light gray, toft* 
oederattly plastics 
cantatas law percent 
of fine to mtolum-
gralned sand 

Sand* fine to atolra-
gralnad, oostly 
atoli* gralnto* 
querts, green. 
Prawn* black frog-

6.9 276.9 

20.5 87.4 

2.6 300 

309 

10 319 

321 

328 

330 

82 

336 

342 

3*3 

3*4 

345 

10 

Clay. Hght 
soft, few plasticity* 
contain a low per
cent of fine sand 

Clay* dart gray* toft* 
slightly organic* 
contains estimated 
8 fine to otolin
grained into 

14 

355 

359 

38 

84 

38 

392 

83 

395 

20/29-30ccc—Continued 

Clay, black, soft* 
Slightly organic 
hocoalng uorc 
organic with depth* 
highly organic at 
shout 385.0; con
tains 10 to 155 
eery fine sand; 
has slight organic. 
odor, sllty 12 

Sand, fine to nedlira-
gralnto, poorly-
graded, quarts, 
green* brown, 
black fragments 1 

51 It and day* black* 
organic* eery soft; 
same as described 
above frm 380.0 
to 392.0 2 

Sand, fine to atoiia*-
grained, predomin
antly mod ira-gra into, 
aePangular to rounded 
particles of quarts 
and 11th1c fragrants 1.5 316.5 

Clay and silt, dirk 
gray to Mulsh-black* 
plastic, toft to 
very soft, organic; 
contains a low per
cent of very fine 
sand 10.5 407 

Sand, as described 
from 395.0 to 396.5 1 408 

Clay and silt* dark 
gray to bluish-
black, plastic, 
toft, organic; 
contains a low 
percent of very 
fine sand 3 411 

Sand, fine to nedlira-
grained as described 
from 395.0 to 396.5 1 412 

Clay, grayish-green, 
dense, slightly 
plastic 4 415 

Slit and clay, dark 
gray to black* 
organic 3 419 

Send, as from 395.0 
to 396.5 .5 419.5 

Organic silt and clay 
as above 2.5 422 

Send, medium-grained 
becoming medlira to 
eoarse-greined from 
425.0 to 427.0, 
rounded to subangulor 
particles, 305 quarts* 
70S Mack, green, 

tr«y, Hthic fragments, and appears to be 
cloan but Is under
lain and overlain by 
organic deposits 10 

Clay, dark gray, 
mtoerataly soft* 
moderately plastic* 
slightly organic* 
very slight odor 4 

Soto, prtdrainantly 
modi mo-grained* 
some fine grained* 
coraos1t1on es above 4 

Cuttings ere santy clay; 
SOS clay* 405 sand. 
Formation 1s probably 
tbla beds of clay eto 
send. Clay It dark 
gray* slightly 
organic, slight odor 
as before, lend Is 
prtdrainantly atolra-

Klnto* 60S quarts* 
tan, rod* black, 

light green gray 
fi iitosnts* few mica 
flakes; particles 
era angular to 

48 

48 

latortadded clay tto 
sand. Clay 1s gray* 
•oft* Inorganic. 
Sand, mtoiira gralnto, 
coraosltlon as above 

Sato, fine to mtolra-
gralnto, angular to 
reundto particles of 
quarts and Hthic 
fragments 

Interbeddto soft gray 
clay and mtolira-
gralnto sand 

Sato, oedlra to eoarse-
gralnto, average 
particle s1st* 0.1 
Inch, naxlara slst* 
fc Inch, angular to 

11 451 

48 

City, light brawn* 
moderately plastic* 
soft to firm 

tend es from 464.0 to 
469.0 

477.5 

81 

490 

3.6 

471 

474.5 

fO/tt-Mccc-Contliiiwd 

Sandy clay, Hght gray, 
iHghtly plastic; 
contains 25 to 305 
very fine quarts 
end black sand 3 

Send, poorly-graded, 
fine to mediira-
gralned, angular to 
subrounded particles* 
most art angular, 
301 quarts with red, 
brawn. Mack, green, 
gray 11th1c fragments, 
few dark mica flakes 3.6 

Clay* gray, soft* 
moderately plastic* 
slightly sandy t 

Clay* brown, moderately 
piastle, firm, 
moderately consoli
dated, contains 6 to 
18 fine sand 4 494 

Clay* very soft, fray* 
contains 25 to 38 
fine sand which prob
ably occurs as 4h1n 
Interbeds, occasional 
strnek of black 
decomposed organic 
material present 6 500 

Clay, very soft, gray, 
contains 25 to 38 
fine sand which 
probably occurs as 
thin Interteds, 
occasional streak of 
black, decomposed 
organic ratter • 508 

Clayey sand gradually 
changing to sandy 
clay; 205 clay, 88 
sand at upper con
tact with clay con
tent gradually 
Increasing to 605, 
9rar**ha9raen, ran-
plastic; sand Is 
f1ne-gre1nto 3 81 

Clay and slit, dark 
gray to Mack, 
organic, soft 2 513 

Clay, light gray, soft 
contains a low per
cent of sand 4 517 

Clay and silt, dark 
gray to black, soft, 
organic 1 616 

Clay as from 513.0 to 
617.0, sandy, prob
ably contains thin 
Interbeds of sand 2 58 

Clay* gray, soft, 
sandy* probably con
tains thin beds of 
sand 6 58 

Interbeddto clay and 
•and. Clay* gray* 
•oft* moderately 

Slastlc es ebove. and fine to mad Ira-
grained, predominantly 
madlra-grained 9 534 

Clay* gray* soft* 
moderately plastic, 
slightly organic g 943 

Sato* predominantly 
mtolragralnto, 
particles ere anguler 
to subroutoto, quarts 
end rto* brown* black* 
gram HtHc fragments* 
cuttings contain 8 to 
Si soft gray clay, 
probably tb1n clay 
Interbeds 11.3 W.3 

tend* mtolra gralnto, 
pertlcles rastly 
angular to tub rat 
fra well ramndto* 
•attested 8 to 78 
querts, small amomt ef 
chert, rraaltoer Meet 
(beaalt). gram* gray* 
rto* brown Hthic frag
ments* fra mira flakes 7.7 

Clay* brawn* dense* 
moderately well ranaol-
•ditto* moderately 
plastic, sHgbtly 
sandy 1 

Sand, fine to mtolra-
gralnto* predominantly 
mtolra-grained, fra 
coars# grains; particles 
are mostly ongulor to 
subroundto, few mail 
rounded; estimated I0 
to 78 quarts* mall 
amount of chart and 
fra mica flakes; 
fmalnder 1s Mack 
(basalt) gram, gray* 
rto, brown Hthic 
fragments 18 58 

SSf 

S63 

8/8- 30ccc— Continued 

tend, fine to mpd! un
graded. Mostly 
mtolra grained, few 
coarse grains; 
particles art mostly 
angular to subrounded; 
fra are well rounded; 
composed of SO to 68 
quarts, 40 to 58 
black, gray, brown, 
red, green Hthic 
fragments, few mice 
flakes. Cuttings 
at 583.0 and 586.0 
ere clayey sand, 
brown, fine-grained, 
mostly quarts grains 
with 25 to 38 clay 8 600 

tendy clay, Hght rust 
brown, dense, moder
ately well consoli
dated, slightly to 
moderately plastic; 
sand content variable 
from 10 to 38 4 604 

tend, nedltii grained 
with few fine and 
coarst grains as from 
563.0 to 600.0. 
Several thin beds of 
tendy clay are present 15 619 

tendy clay from 619.0 
to 620.0, Hght brown, 
slightly plastic, con
tains 15 to 28 fine 
sand 1 68 

tend, predominantly 
med1ra-gra1ned, few 
fine end coarse grains, 
particles mostly angular 
to subrounded, few well 
rounded; estimated 60 
to 78 quarts with 30 
to 405 black (basalt), 

Yreen, gray, red, brown 1th1c fragments. few 
mica flakes. Thin beds 
of sandy clay at 622.0 
end 626.0, brown, 
moderately consolidated, 
neoplastic; contains 
8 to 355 fine send 16 636 

Clay, brown, dense, 
moderately to highly 
glestlc; contains less 
than 55 fine sand 4 640 

tend, fine to nedlun
trained, coraosltlon 
as from 604.0 to 636.0 6 646 

Clay, brown, moderately 
plastic* firm 1 *47 

tend* fine to mtolra-
gralned as from 604.0 
to 636.0. Cutting* 
contain from 10 to 
255 clay from 650.0 
to 665.0* brown to 
gray* firm, moder
ately plastic; prob
ably occurs as thin 
clay teterbads. Thin 
clay layer at 668.0 24 671 

Clay, mtolra gray, firm* 
moderately consoli
dated, moderately to 
highly plastic 3 €74 

Sandy clay with thin 
sand Intarbeds. Clay 
1s gray* moderately 
consolidated; contains 
10 to 255 fine sand. 
Sato Is fine to mtolra 
gralnto as ebove 7 81 

Clay* mtofra-gray, dense* 
radaratoly well consol
idated* moderately to 
highly plastic, contains 
• •ram i percrat of fine 
sara 

8/33-lQn 

51 It* soft 
Drove1 * coarse 
tee vol and silt* radlra 

toft 
Sato, bard 
Dravel, coarse 
travel* bard, coarse 
Silt eto sand, soft 
travel, herd, coarse 
Silt end tend* soft 
travel, hard, coerse 
Silt end sand, soft 
travel* hard, coarse 
travel* hard, coarse* 

water 

11.3 512.3 

g 9 
3 12 

5 18 
4 12 
t 8 
10 40 
5 45 
15 8 
15 75 
10 $5 
6 $0 
13 103 

12 115 
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