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Dirk Viot

P.O. Box 497

Wellington, Nevada 89444
(559) 731-3475

Intervenor

BEFORE THE STATE OF NEVADA, STATE ENVIRONMENTAL COMMISSION

In Re: e e v e e e o e ok

SOS, Inc. Appeal of NDEP Permit No. NS2014502

INTERVENOR'’S ANSWERING BRIEF

Dirk Vlot (“Intervenor®): Dirk Vlot files the following as and for my Answering Brief in

response to the Appellant's Opening Brief:

INTRODUCTION

This appeal concerns the Nevada Division of Environmental Protection (“NDEP”)
decision to issue Smith Valley Dairy’s water pollution control permit (NS2014502) on March 9,
2015. Appellants’ Opening Brief was filed with the State Environmental Commission (“SEC” or
“‘Commission”) on May 8, 2015 and exhibits associated with the brief were served to Intervenor
on May 20, 2015 for the hearing scheduled July 23, 2015.

In their appeal, SOS, Inc. (*Appellant”) states that (1) an out-of-state experienced dairy
operator purchased lands in Smith Valley, Nevada to open an “industrial” dairy, (2) Confined
Animal Feeding Operations ("CAFOs") pose an inherent and severe risk to the environment,

(3) the operator commenced and completed construction of the dairy months before receiving
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a permit from NDEP, (4) the siting and design of the dairy is inconsistent with NDEP guidance,
(5) NDEP’s permit conformed to the already constructed dairy, and (6) SOS and its members
are directly affected and injured (aggrieved) by the presence of the dairy. Despite Appellants’
unsupported allegations, however, the record shows that Intervenor and NDEP complied with
procedural and substantive requirements, and in some respects exceeded requirements in
application for and issuance of the Smith Valley Dairy discharge permit. Appellants have failed
to identify any material error in NDEP’s decision to issue the pemit. Accordingly, the

Commission should affirm NDEP’s decision, and reject the Appellant's appeal.

BACKGROUND
A. Intervenor and NDEP Resolved Notice of Violation and Cease and Desist
Order

tntervenor's property was under construction for nearly a year. While the dairy was
under construction, NDEP appeared, observed two constructed stormwater retention ponds,
and determined Intervenor was in violation of Nevada Revised Statute (“NRS”) NRS 445A.585
and Nevada Administrative Code (“NAC”)} NAC 445A 283,

Intervenor believed he was in compliance with Nevada law having constructed National
Poliutant Discharge Elimination System (“NPDES") permitted stormwater retention ponds and
subsequently filed an appeal pursuant to NRS 445A.690 and NAC 445B.890 with the
Commission on March 4, 2015. Upon a show cause hearing on March 5, 2015, NDEP closed
the formal enforcement [Exhibit A] of the alleged violations described in NDEP’s February 18,

2015 correspondence. Upon closure of the formal enforcement, intervenor agreed [Exhibit B]
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to withdraw the March 4, 2015 appeal before the Commission. NDEP issued the CAFO

groundwater discharge permit to Intervenor on March 9, 2015.

B. Geology and Hydrogeology of Smith Valley, Nevada

Smith Valley Dairy (Dairy) is located in the Great Basin section of the Basin and Range
Province consisting of valley fill resting on a basement complex of older sedimentary, meta-
sedimentary and igneous rocks. The basin is characterized by a series of north-trending
mountain ranges and intermontane valleys (Loeltz and Eakin, 1953) [Exhibit C].

The rocks in the surrounding ranges have been considerably deformed. The older
rocks being folded and faulted and the younger rocks are faulted and only tilted. Surficial
deposits are derived from the Pine Nut Mountains to the west, and the Singatse Range to the
northeast, and generally consist of lake bed and alluvial deposits (Loeltz and Eakin, 1953).

During Quaternary time, deposition and erosion were largely controlled by faulting and
variations in climate which interrupted the through-drainage and aiternately increased and
decreased stream erosion and carrying capacity. With the formation of the basin of Smith
Valley, erosion along the marginal areas dissected or partly beveled the older valley fill.
Predominately fine-grained sediments of the younger valley fill were deposited in this basin,
partly in lakes and partly along streams.

The Dairy is located in the Smith Valley Basin and Walker Lake Hydrographic Region.
The Walker Lake Basin is a closed basin that does not connect or discharge to waters of the
United States. Much of the valley fill comprising the Basin consists of alterating, generally
thin, layers of sand or sand and gravel, silt, sandy silt, or clay. The fine grained layers act as

confining beds for groundwater, noted by the existence of flowing wells in parts of the valley.
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A groundwater divide, likely controlled by faults, separates the valley fill aquifer into two
flow systems. The larger system occupies the southem two-thirds of the valley. In the
northern one-third of the valley where the Dairy is located, groundwater flow is generally
towards Artesia Lake.

There is a sizable area marginal to the flowing well areas in which groundwater is
confined but is not under sufficient head to rise above the land surface in a well. Notably, wells
have displayed artesian flows at depths as shallow as 15 feet and deeper than 500 feet below
ground surface (bgs) (Loeltz and Eakin, 1953).

Groundwater, both confined and unconfined, occurs in the interbedded clay, silt, sand,
and gravel composing the valley fill. Both the unconfined and confined water in the fill have
common recharge sources, the primary ones being excess applied irrigation water and
leakage from ditches or canals. Unconfined water is found at shallow depths in the irrigated
areas and in and near Artesia Lake north of the Dairy. The unconfined aquifers are reported ta
be less than 100 feet below the ground surface, and in most places less than 50 feet bgs.

Artesian aquifer in the valley is composed of several sand and gravel strata interbedded
with clay and silt. Some of the water-bearing strata may be relatively widespread. However,
large variations in the character and permeability of the materials occur within relatively short
distances. The artesian aquifer underlies not only the area of artesian flow but also the
bordering area where groundwater is under artesian pressure, but the head is insufficient to
cause welils to flow at the land surface.

Aside from evaporation, by far the greatest consumptive use of water within the Walker

Lake Hydrographic Region is agriculture. Virtually all surface water flows within the basin are
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appropriated for agricultural use, and extensive ground water pumping is frequently required in
order to meet the water needs of this important sector of the region's economy.

Materials of sufficient transmissivity that become saturated and are overlain and
underlain by confining layers become aquifer units with trapped groundwater. The elevation of
the zone of saturation propagates a pressure throughout the system from the weight of the
water. When this occurs, there is sufficient pressure head within the system to lift the
groundwater within cased wells above the bottom of the upper confining layer or top of the
aquifer. The potentiometric surface is an imaginary plane representing the level to which
groundwater would rise if it were completely pierced with cased wells [Exhibit D].

In some cases, ground water levels and seasonally saturated soils may be predicted
(summer or winter) by the highest extent of soil mottling or gleying in the soil profile. On older
landforms, however, mottling is more likely a remnant of prior geologic/climatic conditions, and
may not reflect seasonal saturation. In this circumstance, as is the case in Smith Valiey, the
highest extent of saturation should be determined by direct observation.

C.  History of Agriculture and the Economy

The Smith brothers from Stanislaus County, California settled the Smith Valley in
August 1859 as a good place to winter their livestock. A year later, several others settled and
began to produce crops in support of demanding local mining activities. During the 1860s,
ditches were constructed for irrigation. The north end of the valley, nearest the Dairy, was
settled in 1860 by J.C. Hinds who operated a ranch and resort around the hot springs.
Approximately 6,000 acres of land were reportedly cultivated in the valley prior to 1881,

Agricultural development continued throughout the 1890’s and into the 20™ century.

Page 5 of 14

Answer Brief for Dirk Vlot




10.

11.

12.

13.

14.

15.

le.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Dirk Vot
P.O. Box 497
Wellington,
NV 80444

Early settlers produced hay (alfalfa), corn, potatoes and melons. In 1949, maps
indicated that about 12,000 acres of cultivated land were irrigated and approximately 7,000 of
the remaining 11,000 irrigated acres in the valley were mapped as irrigated pasture land. An
estimated 39,000 and 55,000 head of livestock occupied the valley in 1959 and 1969,
respectively (Rush and Schroer, 1972) [Exhibit E]. Comparatively, the Lyon County Agriculture
Census in 2012 reports comparable cattle numbers of approximately 46,000. Nearby livestock
operations include Smith Valley Cattle Feeders and the Desert Hills Dairy.

Agriculture represents a primary industry sector in Lyon County and particularly Smith
Valley. Few could deny the extensive and pervasive economic benefits that agriculture has
provided to the Lyon County economy in Smith Valley since the mid-1800s. In terms of
economic importance, farm marketings from the sale of the Lyon Country's agricultural
products provide revenues of between $40-50 million per year, making it the most important
agricultural-producing county in the State of Nevada. Furthermore, due to the typical export
nature of many of these sales from Nevada's farms, a significant portion of the revenues from
Lyon County's farm marketings provide a healthy infusion of new capital and local spending for
the county's local economy.

Throughout this century, farming, ranching, and agriculture have been an integral part 01L
the Lyon County economy and a fundamental way of life for the residents of Smith Valley. It
has been of crucial importance to agriculture, as well as the rural lifestyle it has fostered, that
has made issues pertaining to the protection of existing water rights and the maintenance of a

healthy agricultural sector, so sensitive to the local population in Smith Valley.
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FACTS

Dirk Viot, a man and one of the people of Nevada, owns and operates the Smith Valley
Dairy in Wellington, Lyon County, Nevada. As early as May 2013, Intervenor initiated
preliminary inquiries to the NDEP regarding a proposed dairy. NDEP informed Intervenor on
May 6, 2013, that NDEP requires Intervenor to submit an application and nutrient managemeni
plan ("NMP” or “Plan”) to start the permit process.

In good faith, Intervenor voluntarily initiated a community outreach program in Smith
Valley during summer 2013. Intervenor and representatives presented information to local
community members at the Smith Valley Advisory Board [Exhibit F] meetings in May and June
[Exhibit G] 2013. Intervenor and/or his representatives went door to door to meet with
neighbors: Chris Murphy, Marshall Todd, Bob Lumbard, Frank and Linda Ely, and Kim Gattuso
during the summer of 2013 to discuss concerns with the proposed dairy. Intervenor sited the
facility in the area furthest north of the basin, a location placing the dairy downgradient in the
groundwater flow path for almost all private well users in the vicinity. Thus minimizing the
potential for groundwater quality impacts on neighboring water supply wells. Furthermore, the
facility siting was also shifted from the initial design location upon hearing concerns of adjacent
neighbors.

On September 3, 2013, Intervenor applied for a CAFO groundwater discharge permit
and submitted a NMP. Intervenor voluntarily applied for and obtained a NPDES stormwater
construction discharge permit from NDEP to construct the dairy. NDEP approved the notice of
intent to discharge construction stormwater effective September 6, 2013. During construction,
Intervenor implemented best management practices as described in the Stormwater Pollution

Prevention Plan ("SWPPP”). The SWPPP describes the use of stormwater retention ponds to
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contain construction-related stormwater runoff. By right and permit, and without public funding
Intervenor constructed stormwater retention ponds prior to constructing the dairy to preclude

discharges to waters of the State.

PERMIT CONDITIONS

Because Smith Valley Dairy is a CAFO and not an “industrial” Dairy — as defined by
Nevada NAC 445A.228, and intended to apply process wastewater’ to cropland associated
with the dairy, it is a point source from which pollutants are or may be discharged and must
obtain a CAFO discharge permit from NDEP as required by NRS 445A.465 to operate the
dairy.

Nevada's water pollution control law was enacted in 1973 in response to the federal
water pollution control law (Clean Water Act). 33 U.S.C.§7251 et seq. Nevada law requires
any person proposing to discharge any pollutant from a point source into waters of the State to
obtain authorization from NDEP. NRS 445A.465.

The permit is conditioned upon appropriate agricultural use of the nutrients in the
process wastewater and manure solids in accordance with an approved CAFO discharge
permit and nutrient management plan. The issued permit authorizes Intervenor to land apply
process wastewater from the Smith Valley Dairy in an amount that is controlled by the process
wastewater's measured nutrient concentration and the annual industry-accepted nutrient

uptake rates of the crops grown on the dairy’s land application fields. Essentially, Intervenor is

! “water directly or indirectly used in the operation of the CAFO for any or all of the following: spillage or overflow from animal or poultry
watering systems; washing, cleaning, or flushing pens, barns, manure pits, or other CAFO facilitics; direct contact swimming, washing, or
spray cooling of animals; or dust control. Process wastewater also includes any water which comes into contact with any raw materials,
products, or byproducts including manure, litter, feed, milk, eggs, or bedding,” — CFR § 412.2(d)
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authorized to discharge only as much nutrient load as will be taken up by a specific crop
annually.

Additionally, the issued permit is conditioned upon accurate monitoring, sampling, and
reporting. Under the terms of the permit, Smith Valley Dairy is required to collect samples of
the manure, the green water, any storm related discharges, the soil from the land application
area and the dairy’s four groundwater monitoring wells. Tables within the permit list and
describe in detail each parameter and monitoring point that must be measured, recorded, and
reporied to NDEP. Smith Valley Dairy is also required to submit quarterly Discharge
Monitoring Reports (“DMR") in addition to more specific reporting requirements described in
the permit. The permit requires groundwater monitoring in close proximity to the synthetically
lined ponds to monitor groundwater conditions associated with the operation of the facility.

In addition to nutrient management and groundwater monitoring, the permit also
contains requirements that dairy be properly designed, constructed, operated, and maintained
to contain manure, green water, direct precipitation, and the runoff from a 25-year, 24-hour
storm event or a chronic rainfall event in order to meet the Nevada guidelines for the potential
agricultural stormwater discharge to surface water. NDEP complied with all applicable laws
and regulations in reviewing Smith Valley Dairy’s application and NMP in issuing the permit.
The permit requires Intervenor to operate in compliance with all applicable State and federal

requirements.

ARGUMENT
1. Discharge Permit Meets and Exceeds Statutory Provisions

Appellants assert that Technical Bulletins such as WTS-37 and WTS-38 are applicable
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to CAFOs and require specific actions from an applicant for discharge permit. Although
Intervenor substantially complied with guidance provided in the technical bulletins in designing
and siting the dairy, guidance documents such as these are not binding as regulations.? The
term “regulation” does not include letters issued in relation to a permit or technical bulletins.?
Technical Bulletin WTS-38 states: “this document provides general assistance regarding the
construction ...." Technical Bulletin WTS-37 states: “this document is solely intended to
provide guidance to the regulated community ....” NDEP uses guidance documents such as
these to “encourage and promote the use of methods of waste collection and pollution control
for all significant sources of water pollution.” NRS 445A.305

Although sources of animal waste were not anticipated to be on site until the CAFQ
permit was issued, the constructed stormwater retention ponds were designed by Nevada
Registered Professional Engineer in general accordance with the guidance described above to|
ultimately store process wastewater associated with the operation of the facility.

There is no evidence that Intervenor failed their duty to protect beneficial uses of waters
of the State. Intervenor believes the dairy was properly sited and designed. In fact,
Intervenor's Nevada Registered Professional Engineer designed and constructed the dairy to
exceed standards set by EPA and the Natural Resource Conservation Service (‘NRCS”). The
production area and retention ponds are located outside of the 100-yr flood plain and have
sufficient drainage to collect and retain stormwater that may come into contact with animal
wastes. There is no evidence to suggest the bottom of the lined ponds is in direct connection

with groundwater.

2 “Regulation means — An agency rule, standard, directive or statement of general applicability which effectuates or interprets law or
go]icy.” —NRS 233B.038(1)(a)
“The term does not include: A technical bulletin® — NRS 233B.038(2)(i) and (p)
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2. Operation of a Dairy does not constitute a nuisance

Appellants assert that the Smith Valley Dairy constitutes a nuisance that will have a
substantial adverse affect on the public health and safety, interfere with the comfortable
enjoyment of life and property, and be injurious to health and offensive to senses. Intervenor
proactively provided a nuisance management plan to preclude nuisance and neighbor
complaints.

Lyon County is guided by a right to farm policy described in Title 10 Chapter 15 of the
Lyon County Code. The right to farm is recognized to exist as a natural right. The Lyon
County policy states:

“No present or future agricultural operation or any of its appurtenances conducted or
maintained for commercial purposes and in a manner consistent with proper and accepted
customs and standards of the agricultural industry on agricultural land or commercial land
used for the processing, packaging and distribution of agriculture products, shall become or
be a nuisance, private or public, due to any changed condition of the use of adjacent land
and water rights appropriated for that land in or about the locality thereof; provided, that the
provisions of this section shall not apply whenever a nuisance results from the negligent or
improper operation of any such agricultural operation and its appurtenances or if the
agricultural activity or appurtenances obstruct the free passage or use in the customary
manner of any navigable lake, stream, river, canal or basin or any public park, square, street

or highway. (Ord. 514, 11-15-2007)"

3. NDEP Provided Extensive Opportunity for Public to Participate in Permit Process
NDEP published notice of intent to issue groundwater permit (NS2014502) in the
December 3, 2014 edition of the Reno Gazette Journal and Mason Valley News on December

3, 2014. NDEP also posted the notice of intent to issue the permit and the Fact Sheet on the
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internet. All interested persons were invited to submit comments to NDEP or request a
hearing. From the date of the notice described above, interested persons were provided 30
days to comment on the draft permit. Due to elevated public interest, NDEP conducted a
public hearing in Smith, Nevada on January 7, 2015. Several comments were received during
the public hearing, so NDEP extended the public comment period to January 30, 2015. Based
on the comments received, NDEP modified the conditions of the permit.

Appellants argue that the public review process did not provide sufficient time and an
opportunity to meaningfully participate in the public review process. However, interested
persons provided suggestions that moved NDEP to modify* the conditions of the permit.
Further, NDEP exceeded their duty by providing more than 30 days for interested persons to

contribute.

CONCLUSION

Based on the foregoing, the Commission should affirm NDEP’s decision to issue Smith

Valley Dairy’s water pollution control discharge permit and dismiss the Appellant’s appeal.

* “Modifications to the permit conditions proposed during the public notice period have been made and are discussed in the
attached Notice of Decision and Amended Fact Sheet.” NDEP cormrespondence to Dirk Viot; March 9, 2015
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AFFIRMATION

Pursuant to NRS239B.030, the undersigned hereby affirms that the preceding

document does not contain the Social Security number of any person.

5.
Dated this 3 é day of June, 2015 By&% /‘7/%

- Dirk Viot
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CERTIFICATE OF SERVICE
Pursuant to NRS 239B.030, the undersigned affirms that the preceding document does
not contain the Social Security number of any person. | hereby certify that the foregoing
Intervenor’'s Answer Brief was served on the parties a copy thereof on the 5" day of June

2015, by electronic mail:

Valerie King, Executive Secretary
Nevada State Environmental Commission
901 South Stewart Street, Suite 4001
Carson City, Nevada 89701

vking@ndep.nv.gov

Katie Amstrong

100 North Carson Street
Carson City, Nevada 89701
karmstrong@ag.nv.gov

John L. Marshall

570 Marsh Avenue

Reno, Nevada 89509
johnladuemarshall@gmail.com

/!'Aprﬁ Hare
| AGPROféssionals

25. (]

Intervenor's Agent
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(559) 731-3475

Intervenor

BEFORE THE STATE OF NEVADA, STATE ENVIRONMENTAL COMMISSION

In Re:

khkhhikhhdk

SOS, Inc. Appeal of NDEP Permit No. NS2014502

Exhibit A
Exhibit B

Exhibit C

Exhibit D

Exhibit E

Exhibit F

Exhibit G

INTERVENOR’S ANSWERING BRIEF EXHIBITS

NDEP letter to Dirk Vlot dated March 5, 2015

Nevada AG letter to Dirk Viot dated March 5, 2015

USGS Water Supply Paper 1228 dated 1953; Geology and Water
Resources of Smith Valley, Lyon and Douglas Counties, Nevada
Diagram of Artesian Flow and Potentiometric Surface

State of Nevada Water Resources Bulletin 43 dated 1976;
Geohydrology of Smith Valley, Nevada with Special Reference to the
Water-Use Period 1953-1972

Smith Valley Advisory Board Website

Smith Valley Advisory Board Agenda June 5, 2013
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Dated: June 5, 2015

GPROfessionals
Intervenor's Agent
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1. CERTIFICATE OF SERVICE

2. Pursuant to NRS 239B.030, the undersigned affirms that the preceding document does
3.
not contain the Social Security number of any person. | hereby certify that the foregoing
4.
Intervenor's Answer Brief Exhibits was served on the parties a copy thereof on the 5™ day of
5.
p June 2015, by electronic mail:
7.
g Valerie King, Executive Secretary
Nevada State Environmental Commission
9.
901 South Stewart Street, Suite 4001
10.

Carson City, Nevada 89701
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12.
13. ||Katie Armstrong
100 North Carson Street
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16.
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EXHIBIT A



STATE OF NEVADA

NEVADA DIVISION OF . B hiatrallh Seources
Department of (onservation atu
AW, | ENVIRONMENTAL S
e M. Diozdoft, P.C., Director
PROTECTI o N [ollee:l cri:qps, Ph.D., Administrator
March §, 2015
Mr. Dirk Viot, Owner
Smith Valley Dairy
P.O. Box 497
Wellington, Nevada 89444

Re:  Formal Enforcement#NOV021815W1 — Smith Valley Dairy
Dear Mr. Vlot:

The purpose of this letter is to close Formal Enforcement #NOV021815W1 (“Formal
Enforcement”) regarding the Smith Valley Dairy. As required by the Order, a Show Cause
Hearing was held on March 5, 2015. As a result, NDEP has determined that because there was
no environmental impact and the response to cease and desist construction until the permit is
issned was satisfactory, NDEP will close the Formal Enforcement.

Sincerely,

Alan Tinsey, P.B.
Chief, Bureau of Water Pollution Control
Division of Environmental Protection

Electronic cc: Colleen Cripps, Ph.D., Administrator, NDEP
Dave Gaskin, P.E., Deputy Administrator NDEP
Alan Tinney, P.E., Bureau Chief, BWPC
Joe Maez, Supervisor, BWPC
Katrina Pascual, BWPC
Michele Reid, BWPC

Cc: Tom Haren, CEO, AGPROfessionals, 3050 67* Avenue,
Greeley, CO 80634

901 S. Stewart Street, Suite 4001 » Carson City, Nevada 89701 « p: 775.687.4670 « f 775.687.5856 « ndep.nv.gov
Printed on recycled paper



EXHIBIT B



STATE OF NEVADA

OFFICE OF THE ATTORNEY GENERAL

100 North Carson Street
Carson City, Nevada 89701-4717

ADAM PAUL LAXALT WESLEY K. DUNCAN
Atlorney General Assistant Alforney General
NICHOLAS A. TRUTANICH
Chief of Sinff
March 5, 2015

Mr. Dirk Viot, Owner
Smith Valley Dairy

P.O. Box 497

Wellington, Nevada 89444

Re: Formal Enforcement #NOV021815W1 — Smith Valley Dairy
Dear Mr. Vlot:

By signing the attached document, you, owner of Smith Valley Dairy, are agreeing to
withdraw your appeal of Formal Enforcement #NOV021816W1 (“Formal Enforcement”)
that was received by NDEP on March 4, 2015. Your signature also acknowledges that
you are waiving your thirty day rights to appeal the alleged violations in the Formal
Enforcement pursuant to NRS 445A.690.

Sincerely,

ADAM PAUL LAXALT
Attorney General

‘ wAANN

E S. ARMSTRONG
Deputy Attorney General
(775) 684-1224

ksarmstr@ag.nv.gov

By:

Telephone: 775-684-1100 « Fax: 775-84-1108 « Web: ag.nv.gov « E-mall: 3
Twitter: @NevadaAG « Facebook: NVAtiormeyGeneral » YouTube: NevadaAG



Dirk Viot
.March 5, 2015
Page 2

|, Dirk Viot, owner of Smith Valley Dairy, hereby withdraw the appeal of Formal
Enforcement #NOV021815W1 that was requested on March 4, 2015, | further waive
the rights to appeal the alleged violations in Formal Enforcement #NOV021815W1
pursuant to NRS 445A.690.

- 3/s/is

Dirk Viot, Owner Smith Valley Dairy Date/
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GEOLOGY AND WATER RESOURCES OF SMITH VALLEY,
LYON AND DOUGLAS COUNTIES, NEVADA

By O. J. Logrtz Anp T. E. EAagIn

ABSTRACT

Smith Valley, in the Great Basin section of the Basin and Range province,
lies about 35 miles east of the obtuse angle of the Nevada-California boundary.
It hag an area of about 510 square miles. Most of the valley is in Lyon County,
but a small part along the west side is in Douglas County.

Farming and ranching are the principal activities. About 12,000 acres of
cultivated land and about 7,000 acres of pasture land are irrigated annually.
The water is supplied principally by diversion canals from the West Walker River.

The valley is enclosed by mountains except for Hoye Canyon, which transects
the Pine Nut Range on the west, and Wilson Canyon, which cuts the Singatze
Range on the east. The West Walker River, with headwaters in the Sierra
Nevada, flows eastward across Smith Valley, entering through Hoye Canyon and
leaving through Wilson Canyon.

The average annual flow of the West Walker River at the mouth of Hoye
Canyon is about 180,000 acre-feet. Diversions from the river for irrigation in the
valley range from about 50,000 to 100,000 acre-feet annually and average about
66,000 acre-feet for the period of record.

Precipitation on the valley floor averages about 7% inches annually but is
greater in the fringing mountaing, particularly the Pine Nut Range on the west
and the Sweetwater Mountains on the south,

Voleanic and associated rocks predominate in the mountains surrounding the
valley and range in age from Friassic to late Tertiary. The Triassic rocks were
intruded and locally metamorphosed by granitic rocks of Cretaceous age. Fault-
ing during and after the intensive activity provided avenues along which ore-
bearing solutions entered the older rocks. Tertiary rocks in the mountains are
laygely volcanic but include some Ainvial gravels and, in areas that were topograph-
ically low in at least late Tertiary time, fine grain sediments. Quaternary
sediments deposited in the basin of Smith Valley principally are fine-grained, but
coarse stream gravels have been observed in the valley, at least locally, adjacent
to the West Walker River.

The Mesozoic rocks generally do not transmit ground water freely. The con-
glomerate at the base of the Tertiary rocks—the loosely cemented gravel below
the basaltie lava and broken zones within the Tertiary basalt—are believed to
be capable of transmitting water freely. However, the distribution and extent
of these rocks beneath the fill in Smith Valley, where they would be expected to be
saturated, are not known.

1



2 GEOLOGY AND WATER RESOURCES OF SMITH VALLEY, NEVADA

The valley fill has a known maximum thickness of more than 500 feet. In
general, it is relatively fine grained but locally contains beds of sand and grit, and
probably beds of coarser sediments along the margins of the valley floor.

Ground water occurs in the valley fill under both unconfined (water-table) and
confined (artesian) conditions. Unconfined ground water generally is found at
rather shallow depths in the irrigated areas and near the perimeter of the alkali
flat at the north end of the valley.

Confined ground water cocurs in most parts of the valley floor at shallow to
moderate depths, but the artesian pressure is not everywhere sufficient to produce
flowing wells. High Jand just north of the West Walker River divides the valley
into two areas of artesian flow. The larger area, about 31 square miles, lies in
the north end of the valley. The other area, about 11} square miles, is in general
south of and adjacent to the West Walker River. The latter ares of flow has
increased considerably since about 1920 probably owing to increased recharge
from additional water diverted for irrigation after Topaz reservoir was incorpo-
rated into the distribution system in 1922,

The total quantity of ground water discharged from Smith Valley probably
exceeds 25,000 acre-feet annually. Of this amount about 3,000 acre-feet is dis-
charged by flowing and pumped wells, 1,000 acre-feet by springs, and a few
thousand acre-feet by evaporation from the land surface and transpiration of
native vegetation. About 18,000 acre-feet is discharged into the West Walker
River.

Although it is possible to salvage a large part of the 18,000 acre-feet it may not
be practical to do so for legal and other reasons. Several thousand acre-feet of
artesian water could be withdrawn each year south of the river without seriously
lowering the piezometric surface provided that the withdrawal is not concentrated
in a small area. An additional thousand acre-feet or more of ground water
satisfactory for irrigation probably could be developed in the northern part of
the valley.

INTRODUCTION

PURPOSE AND SCOPE OF THE INVESTIGATION

This report on Smith Valley is the result of one of a series of valley
or area studies made under a Statewide cooperative program by the
United States Geological Survey and the State Engineer of Nevada
for the evaluation of the ground-water resources of the State. The
State is represented in the joint program by Hugh A. Shamberger,
State Engineer, and the work is under the direction of Thomas W.
Robinson, District Engineer of the Ground Water Branch of the
Federal Survey in Nevada.

At the request of the State Engineer, investigation of the valley
was begun in February 1948. A reconnaissance of the geology of the
valley was started in the summer of 1949 by D. A. Phoenix and the
geology was further studied in August 1950 by the junior author,
who prepared the section on geology. The senior author did the field
work on the hydrologic phases of the investigation and prepared
sections of the report other than that on geology. At various times
the authors were assisted in the field by their colleagues, T. W. Robin-
son, D. A. Phoenix, and J. L. Poole.
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Discussion of ground water—the occurrence, movement, chemical
quality, recharge, utilization, and discharge of confined, unconfined,
and spring water—forms the principal part of thisreport. The geology
and water-bearing characteristics of the rocks are discussed in the
report, as the geology is a prime factor in the occurrence and move-
ment of ground water. Inflow, utilization, and outflow of surface
water and its influence on ground water are outlined.

ACENOWLEDGMENTS

The cooperation of all the residents of the valley in supplying data
concerning their wells and allowing measurements and tests to be
made is very much appreciated. Especial thanks are due Mrs. W. E,
Allen and Fred Fulstone for allowing water-stage recorders to be
installed on their wells, and Messrs, A. A. Chisholm and John Allen,
who serviced the recorders. The writers also wish to thank the staffs
of the Burean of Land Management, the Soil Conservation Service,
the Sierra Pacific Power Co., and the Walker River Irrigation District
for the valuable data they supplied.

GEOGRAPHICAL SKETCH

Smith Valley is in the western part of Nevada, the central part of
the valley being about 35 miles east of the obtuse angle of the Nevada~
California boundary (see fig. 1). Most of the valley proper lies in
Lyon County, but a small part along the western side is in Douglas
County. The valley floor is elliptical, and the major axis trends
north. It is about 23 miles long and 10 miles wide.

Wellington, a small community at the southwest side of the valley,
is near the mouth of Hoye Canyon, through which the West Walker
River enters the valley. The town is a local supply center for the
ranchers and farmers of the valley.

Central, another small community, is in the south-central part of
the valley. It also serves as a local supply center for the ranchers
and farmers. A consolidated public high school and a grammar
school there afford educational opportunities.

Smith Valley is an important farming and ranching district. Plate
3, showing land use, indicates that about 12,000 acres of cultivated
land is irrigated. Of the remaining 11,000 acres delimited, about
7,000 acres is irrigated pasture land. Irrigation of these lands is
accomplished largely by diversions of water from the West Walker
River.

Mining today is inconsequential as compared to that of the past.
The Nevada Copper Belt Railroad, which was abandoned in 1947,
ran south from the Ludwig copper mine along the west side of the
Singatze Range through Wilson Canyon and thence northward to
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Wabuska in Mason Valley, where it connected with the Southern
Pacific Co. railroad. Extensive low-grade copper deposits are re-
ported still to exist in the Singatze Range. Gypsum, of a commercial
grade, and some iron ore and placer gold are found on the west slope
of the Singatze Range. There are small gold-bearing quartz veins in
the Pine Nut Range. Tungsten, copper, lead, zinc, and silver are
known to occur in the southern part of the drainage basin, and there
has been some production in the area.

State Highway 3, a bituminous-surfaced road, enters Smith Valley
about 1 mile northwest of Wellington, continues northeast to Central,
and then east, leaving the valley via Wilson Canyon. It forms a 40-
mile link between U. S. Highways 395 and 95A. State Highway 22,
another bituminous-surfaced road, extends southeast from Wellington
to Bridgeport, Calif., 40 miles distant, where it joins U. S. Highway
895. Access to the developed part of the valley is made easy by a net-
work of well-graded gravel roads.

HISTORICAL BEETCH

The following historical sketch is based largely on T. B. Smith’s
account (1881, pp. 412—413)! of the settlement of Smith Valley.

In August 1859 a party of herdsmen from Stanislaus County,
Calif., consisting of R. B. Smith, T. B. Smith, S. Baldwin, and J. A.
Rogers, decided to settle in the valley because it appeared to be a
good place to winter stock. The valley was named Smith Valley in
honor of the two men by that name. The first winter, a very severe
one, was spent in a house built of tules near the center of the valley
on the banks of the West Walker River.

In the summer of 1860 J. B. Lobdel, a farmer, arrived and settled
about 6 miles south of the original camp. In the spring of 1861 he
put in & crop of vegetables and barley, which he irrigated with water
from Desert Creek, a small mountain stream. This was the pioneer
crop. Soon after Lobdel made his settlement W. L. Hall and D. C.
Simpson started a ranch 5 miles farther south. Soon after, Wright
and Hamilton built a stage station at the site of Wellington. Daniel
Wellington bought it in 1863 and established a post office there in
1865; subsequently it became an important stage station.

Lobdel’s success in raising crops, and the greatly increased demand
for farm products owing to a rapid growth in mining activities near
Aurora, caused farming to become the leading industry. The first
ditch, 4 miles in length, was constructed in 1862 by the two farming
compenies, Fuller & Mitchell and Hall & Simpson. Hall & Simpson

! Bea references, p. 88.
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found a ditch half a mile long on their property when they first settled
in the valley, which they thought the Indians had used for irrigation.
In 1863 the Smith Co. built a ditch, also 4 miles long, to supply water
to farms north of Wellington. In 1864 an incorporated company
built 7 miles of the West Walker ditch, at a cost of $4,000, to supply
water to about 1,500 acres of land a mile or two northeast of the area
served by the Smith Co. ditch. In the same year Wellington built a
ditch 2 miles long. In 1876 a capacious ditch 8 miles long was built
to trrigate the ranches of M. C. Gardner and J. Irwin. It ran along
the side of a very precipitous hill for 4 miles and may have been the
beginning of either the Saroni or the Plymouth Canal. Prior to 1881
a large ditch owned by Hall & Simpson, J. N. Mann, and M. C.
Gardner & Co. was being constructed on the north side of the river.
It was to be about 8 miles long, and was to supply water to four or
five thousand acres of land. Two reservoirs were to be incorporated
into the system to provide water during low flows of the river. This
ditch was probably the beginning of the Colony Canal.

The north end of the valley was first settled in 1860 by J. C. Hinds.
He operated a ranch and hotel resort at Hinds Hot Springs, then cele-
brated for the medicinal properties of the water.

About 6,000 acres of land were cultivated in the valley prior to 1881.
The staple product was hay, the greater part of which was alfalfa.
Yields averaged 4 tons per acre. Vegetables, such as corn, potatoes,
and melons were grown successfully also. Several orchards were
planted and in years of favorable weather produced fruit of premium
quality.

From the early history of the valley, as written by T. B. Smith
(1881), one can see that the valley was an important agricultural dis-
trict within a few years after the first settlers came to the region.
Some historians give the credit for the early settlement of Smith Val-
ley, and of Mason Valley to the east, to newly discovered mining dis-
tricts. Of these, Aurora, a gold mining camp about 40 miles to the
southeast, probably had the greatest influence on the early and rapid
settlement of Smith Valley.

The agricultural activities of the valley continued to increase
throughout the 90’s and into the 20th century. Eventually so much
water was being diverted from the West Walker River that down-
stream users were pleading infringement of rights. The rights to the
natural flow of the Walker River were adjudicated and set forth in
Decree 731 of the United States District Court for the District of
Nevada on March 3, 1919. In order to administer properly the river
diversions, the Walker River Irrigation District was organized on



CLIMATE 7

April 14, 1919. The district comprises all the irrigable lands of the
Walker River system in the State of Nevada, except for those on the
Walker River Indian Reservation.

The continued application of large quantities of water for irrigation
has caused serious drainage problems in some areas. To remedy con-
ditions that were more or less local, improvement districts were organ-
ized. These districts ordinarily obtained necessary funds by a bond
issue lienable only against the areas affected.

In order to increase the availability of water when needed, Topaz
Reservoir, a natural off-stream reservoir with a usable capacity of
about 45,000 acre-feet, was incorporated into the distribution system
in 1922. The reservoir is near the west side of Antelope Valley and
about 10 miles southwest of Smith Valley. The initial work, financed
by a bond issue of $424,500, was augmented in 1937 by the construc-
tion of an earth-fill rock-faced levee. This increased the capacity of
the reservoir to about 59,000 acre-feet.

The use of surface water after completion of Topaz Reservoir fell
into a more or less fixed pattern. Ground-water development prior
to 1948 was confined almost wholly to the utilization of water from
small-diameter wells for domestic and stock use. In 1948, however,
several newly drilled wells when pumped proved to be satisfactory
sources of water for irrigation.

CLIMATE

The climate of Smith Valley is arid to semiarid. Precipitation on
the valley floor averages about 7% inches annually, and evaporation
rates are probably between 50 and 60 inches a year. Inasmuch as
only a small percentage of the annual precipitation occurs during the
late spring and summer months, it is almost always necessary to irri-
gate all crops, even those having low water requirements. The rela-
tive humidity is normally low, and there is an abundance of sunshine,
The prevailing wind is westerly and is strongest during late spring

and early summer.
PRECIPITATION

The U. S. Weather Bureau rocords precipitation at the Wellington
ranger station, near the south end of the valley floor, and at Smith,
about 1 mile north of Central, Nev.

Table 1, showing precipitation data for the Wellington ranger
station, was compiled from records of the U. S. Weather Bureau.
The period of record is too short to establish a ‘“normal’”’ and the
average monthly and annual precipitation rates given should be used
with caution,
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TaABLE 1.—Precipitation, in inches, during the period 194349, at Wellington ranger
station, Lyon Counly, Nev., from records of U. 8. Weather Bureau

[Altitude 4,850 feet; location, SE}{ sec. 2, T.10N., R.23 E ]

Monthly

1943 1944 1945 1945 1947 1948 1949 avernge
January_____ ... 3. 46 1.03 Tr. 0.20 0.10 0.02 1.13 0.86
February. ... .88 1.42 3.87 .36 .43 Bl .61 1.14
March___. e 1.93 .75 2, 40 Nl .27 .42 .60 .95
Aprll .. .58 .40 35 .04 .19 .76 .10 .34
BY e .10 .47 78 .02 .68 1.21 3.m .90
June_. T8 .00 L27 .04 .08 .30 .00 37
Juby weo .65 .00 01 1.38 .00 .09 .02 .3
August. .. .00 .00 08 Ty, .35 .0B .17 .09
September_. . ______ Tr. .00 10 12 Tr. .22 00 .08
Oetobar. ..o oo 27 .10 1.81 1.82 .53 .62 .00 .7
November. _ .17 2. 50 .41 £ 40 37 .00 1. 46 1.33
Decemhber. . oceeeee.e .73 .31 1.56 .05 .18 .52 .34 .53
Motal. .o 9,33 7.07 | 1274 8.64 2,98 4,72 7.53 7.58

Table 2 shows the normal monthly and annual precipitation and the
percentage of annual precipitation occurring each month at the station
at Smith. The figures for “normal’” were established by the U. S.
Weather Bureau and are used in lieu of listing detailed data for the
42-year period of record.

TarLE 2.—Normal monthly and annual precipilation at Smith, Lyon County,

Nev., 1908-49, from records of U. 8. Weather Bureau

[Altitide 4,800 feet; location, NWKEWI see. 15, T. 11 N., R. 23 E., until June 1948; NEKSE sec. 18,
T.11 N., R, 24 E., after June 1848]

Normal Normal | Normal Normal

— (nches) | (Porcent, e (nches) | fporoent

JANUAry .. 1.15 15.8 || Auenst. ... 0.27 3.7

February____ ___.___________. 1.02 14.0 || September___________ _.___._. .16 2.2

Mareh_ _____________ . 56 7.7 October__________________.____ .45 6.2

Apefk. . . .52 7.1 | November_._____._____ ... . 58 7.9

Y o me e e e .57 7.8 {| December. .o ... .99 13.5
June - - .49 6.7

B 1 1) .54 7.4 Annual . _________ 7.30 100. 0

The months of greatest precipitation are January, February, and
December, each having about 1 inch. August and September are
the months of least precipitation, 0.27 inch and 0.16, respectively.

Figure 2 shows the annual precipitation, in inches, at Smith, as
recorded by the U. 8. Weather Bureau for the period 1909 to 1949,
inclusive, and a graph showing the cumulative departure, in inches,
from the mean (or average) annual precipitation for the same period.
The slope of the graph is a measure of the excess or deficiency of pre-
cipitation compared to the average annual precipitation. A positive
or upward slope to the right indicates above-average precipitation,
and a negative or downward slope to the right indicates below-average
precipitation. It will be seen that in general the precipitation dur-
ing the 16-year period 1919-35 was below average, whereas during
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FIGURE 2,—Annual precipitation and cumulative departure {rom mean precipltation at Smith, Lyon
County, Nev., 190949,
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the 11-year period 1935-46 it was above average. The accumulated
excess in the latter period was about 18 inches.

From 1946 to 1949 there was a serious and persistent deficiency in
precipitation, as shown by the accumulated deficiency of 11 inches
during that 3-year period.

These figures are significant because they indicate periods of above-
average and below-average precipitation not only in the valley proper
but in the drainage basins of the West Walker River and Desert
Creek. A series of years in which the precipitation generally is
below average reduces the flow of the streams, which in turn reduces
the amount of wafer available for irrigation. As a resulf there is a
reduction in the water available for ground-water recharge.

TEMPERATURE

Long-term records of temperature are not available. The U. S.
Weather Bureau has recorded temperatures at the Wellington ranger
station since July 1942 and at the station at Smith since January
1938. The records at both stations are incomplete. However, using
available data, an average monthly, average maximum monthly,
average minimum monthly, and average annual temperature were
computed for each station. The data are shown in table 3.

TABLE 3.~—Average, average mazimum, and average minimum monthly and annual
temperalures, in dt?rees Fahrenheil, al Wellinglon ranger station and Smith, Nev.
(From records of U. 8. Weather Bureau)

[W ton ranger station is at an altitude of 4,850 feat; it is located in the 8E14 sec. 2, T. 0 N.. R, 23 B.;
and the length of record was from July 1942 to Dec. 1049, inclusive. Smith is at an altitude af 4,800 feet;
SW14 see. 15, T, 11 N., R. 23 E., until June 1048, and after Juns 1948, in tha NW

located in theNWﬁ( T HBE}
sec. 18, T. 11 N,, R. 24 E.; and the length of reeord is from Jan. 1838 to Dec. 1949, inclusive]
Wellington ranger station Smith
e A A A A
verage verage verage Verage
Average | . oyimum | minimom | AYer82¢ | mayimum | minimum

30. 6 356.2 13.9 30.5 36.0 10.6
35.8 425 30.7 35.5 40. 4 30.6
41.4 45, 4 37.8 41,1 45. 4 .6
50, 1 53.3 45.2 48. 7 52,8 44.8
86.7 60.5 .5 550.4 50,8 53.3
62.0 66. 4 58.2 622 68.0 89.0
7.3 76.2 67.4 69. 9 72,5 66. 5
69.1 72.6 68,8 67.8 71.2 64.0
63.6 65,1 61.0 60. 4 66.0 55.6
52.4 58.8 47.2 50.2 53.4 47.2
40.7 47.6 3.0 38.3 43.4 32.6
34.0 38.6 32.6 33.2 39.8 25.7
50.6 b51.6 49.7 40.6 51.8 46.2

As shown in the table, the average annual temperature is about
50° F. Occasional wide differences in minimum daily temperatures
between the two stations were observed. For example, the minimum
temperature on December 2, 1948, was 7° F. at Smith and 37° F. at
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Wellington, which is only 4 miles south and approximately 50 feet
higher—a difference of 30 degrees. On November 8, 1948, correspond-
ing temperatures were 2° and 36° ¥.—a difference of 34 degrees. It is
possible that occasional wide differences in minimum temperature are
due to the location of the stations. The Wellington ranger station is
close to a fault zone where warm and hot waters are encountered at
shallow depth in wells drilled in the vicinity. Some of the subsurface
heat may reach the land surface and locally maintain abnormally high
air temperatures near the land surface. Inasmuch as the station at
Smith is approximately 50 feet lower, relatively cold, and thus heavier,
air occasionally may envelop it.

The highest temperature recorded at the Wellington ranger station
was 100° F. on July 22, 1942, and the lowest, —18° F. on January 26,
1949. Corresponding extremes at Smith were 102° F. on July 19,
1947, and —27° F. on January 26, 1949.

The average growing season at the Wellington ranger station for
the 7-year period 194349, inclusive, was 138 days; whereas at Smith
the average growing season for the 11 years for which records are
available during the 12-year period 1938-49, inclusive, was 101 days.
It is not known which figure more nearly represents the average grow-
ing season for the valley as a whole. It would appear reasonable,
therefore, to assume & mean figure of about 120 days as the average

growing season.
PHYSIOGRAPHY AND DRAINAGE
GENERAL FEATURES

Smith Valley lies in the Great Basin section of the Basin and Range
province, which is characterized by a series of north-trending mountain
ranges and intermontane valleys filled with detrital material washed
from the adjacent mountains,

It is in western Nevada, between 30 and 50 miles eastward from the
angle in Nevada's western boundery. The drainage basin, exclusive
of that of the West Walker River above Hoye Canyon, is roughly
rectangular in shape and trends north. (See pl. 1.) It is about 40
miles long, averages about 13 miles wide, and has an area of about
510 square miles. For all practical purposes it can be considered to
lie between latitude 38°25’ and 39°05’ north and longitude 119°05*
and 119°30° west.

MOUNTAINB

The Pine Nut Mountains bordering the west side of the basin are
the most prominent mountains enclosing the valley. Beginning near
Hoye Canyon, southwest of Wellington, and extending northwestward
their crests rapidly increase in altitude from about 5,000 feet to 9,300
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feet at Bald Mountain, 9 miles northwest of Wellington, Crest alti-
tudes of about 9,000 feet persist to Oreana Peak, 4% miles farther
north, where the altitude is 9,380 feet. Northward from Oreana Peak
for a distance of about 7 miles the crest is somewhat lower, generally
between 7,500 and 8,000 feet. In the next 7 miles the crest altitude
is generally more than 8,000 feet, and at Como Peak it reaches 9,000
feet again.

Low-lying spurs from these mountains and the Singatze Range,
which forms the northeastern and eastern boundary of the valley,
merge to form the northern boundary of the valley. Altitudes
genevally range from 5,300 to 6,500 feet.

Mount Wilson, in the Singatze Range, about 2 miles north of Wilson
Canyon, has an altitude of 6,801 feet and is the highest point in the
range. Generally, crest altitudes range from 5,300 to 6,500 feet. A
few miles south of Wilson Canyon the crest attains somewhat higher
altitudes and the range merges with the Pine Grove Hills, which
form the southeastern boundary. In these hills, about 8 miles south
of Wilson Canyon, the crest altitude is 8,000 feet ; it gradually increases
southward to Lobdell Summit, where it is about 8,500 feet. South-
ward from Lobdell Summit the crest altitudes increase and reach a
maximum of 9,608 feet at an unnamed peak about 8 miles south of
Lobdell Summit. From there the crest swings westward along the
ridge separating Smith Valley and Sweetwater Valley, dropping to an
altitude of almost 6,800 feet in the lowest part of the ridge. Continu~
ing westward it rises rapidly up the slope of the Sweetwater Mountains,
reaching an altitude of about 10,700 feet at an unnamed peak near the
Nevada-California boundary line. The crest then swings southward
for about 6 miles, following the Sweetwater Mountains, at altitude of
about 11,000 feet, culminating in Mount Patterson, with an altitude
of 11,654 feet, the highest point of the boundary. From Mount
Patterson the crest swings westward for about 3 miles at altitudes
above 10,000 feet, and then northward, losing altitude until at the
Nevada-California boundary it is 8,000 feet. Crest altitudes continue
to drop until 10 miles north of the State boundary the altitude is about
7,000 feet. Then follows a rather steep decline to about 5,000 feet
at Hoye Canyon, 3 miles farther north.

The Pine Nut Mountains have relatively steep eastern slopes into
which a number of steep canyons—Burbank and Red Canyons are
most notable—have been cut. The slopes of the mountains bordering
the northern side of the valley are gentle. Slopes along the west
side of the Singatze Range are also relatively gentle except at a few
places near the crest.

The Pine Grove Hills at the southeast corner of the basin are
rugged in few places. However, the Sweetwater Mountains at the
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south end of the drainage basin are rugged and contain several steep-
walled canyons.

ALLUVIAL FANS AND VALLEY FLOOR

Alluvial fans are poorly developed along the west side of the valley.
The Burbank and Red Canyon fans are the largest, although they
extend only about 2 miles from the range front. (See pl. 1.) An
alluvial apron, generally small, separates the range fronts and valley
floor on the north and east sides of the valley. Extensive north.
gloping coalescing fans extend 7 or 8 miles from the mouths of Desert
Creek and Dalzell Canyons. Both these fans contain considerable
amounts of well-rounded, relatively clean gravels which should
provide an excellent opportunity for infiltration of water.

The over-all slope of the valley floor is northward and slightly
westward except where modified by the West Walker River, Desert
Creek, and Dalzell Canyon drainage systems. These drainage sys-
tems have dissected the younger lacustrine deposits and formed
lower-lying subvalleys. Most of the flowing artesian wells south of
the West Walker River are in these lower-lying valleys. North of the
river the land slopes northwestward from 15 to 20 feet per mile to
within about 2 miles of the alkali flat, then drops rather rapidly to the
flat about 100 to 150 feet below. This flat-lying alkali expanse of
about 4 square miles receives practically all the runoff from that part
of the valley north of the West Walker River. Occasionally the flat is
covered with a thin sheet of water when large quantities of canal water
are wasted to the flat or unusually heavy precipitation occurs in the
northern part of the drainage basin. Usually, however, it is a dry,
barren area with smell fringes of water near the southern and northern
margins, Sand dunes covering an area of about 3 square miles are
prominent east of the flat.

A group of lakes or ponds known as the Beaman Lakes lie in secs.
11 and 15, T. 11 N., R. 23 E. It is belived that these lakes resulted
from damming, by the coalescing Burbank and Red Canyon fans, of
waste irrigation water, drainage water, and also the small amount of
runoff that normally would flow northward to the alkali flat.
Evidence for this is furnished by the General Land Office township
plats surveyed in 1881, which do not show any lakes or swampy
land in the area now occupied by the lakes. Neither do they show
the Colony Canal, although other canals in existence at the time
of the survey are shown.

In 1948, a drainage ditch was constructed to the West Walker
River to lower the level of the lakes. The slope of the drainage
ditch is opposite to the slope of the land surface, so that although the

247067—53—2
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ditch is only 5 or 6 feet deep at the southernmost or lowest lake, it is
more than 20 feet deep half a mile south of the lake where it passes
under a county road. It is reported that this ditch lowered the lake

level about 7 feet.
STREAMB

The West Walker River, which heads in the Sierra Nevada in Mono
County, Calif., about 40 miles south of Smith Valley proper, is the
principal stream of the valley. It has a drainage area of about 504
square miles above Hoye Canyon, through which it enters the south-
west corner of the valley, The river follows a sinuous course north-
eastward through the valley and leaves it via Wilson Canyon on the
east side.

South of the river from the mouth of Hoye Canyon to the vicinity
of Hudson, the land slopes gently toward the river. On the north
side of the river, in the same reach, a prominent bluff rises about 50
feet above the flood plain. From Hudson to Wilson Canyon, bluffs
of comparable height are on both sides of the river. (See pl. 1.)

After entering the valley the gradient of the river decreases rapidly.
At the mouth of Hoye Canyon it is about 30 feet per mile, whereas
2 miles downstream it is only about 10 feet per mile, The river
meanders at this gradient within a rather narrow flood plain until it
reaches the vicinity of Hudson, where meandering becomes negligible
(pl. 2, figs. 3 and 4) and the gradient increases perceptibly to Wilson
Canyon.

Desert Creek, a much smaller stream, heads near Mount Patterson
in the Sweetwater Mountains in Mono County, Calif., at an altitude
of more than 11,000 feet above sea level. Lobdel Lake, an offstream
natural reservoir in the headwater region, regulates the flow of the
stream, making a large percentage of the annual runoff available for
irrigation.

Desert Creek, draining an area of youthful topography, drops about
3,000 feet in a distance of about 15 miles. It is characterized by many
small rapids and, in many places, deep-cut canyons. It emerges
abruptly from a canyon about 17 miles north of its headwaters and
debouches onto its long alluvial fan at the south end of the valley.
Prior to development of irrigation in the valley, Desert Creek dis-
charged into the West Walker River. However, for many years all
its water has been diverted for irrigation, and none reaches the river
as surface flow.

Minor relatively short streams having steep gradients head in the
Pine Nut Mountains bordering the west side of the valley. Only
those in Burbank and Red Canyons are perennial from their head-
waters to their canyon mouths. The water from these streams is used
as supplemental irrigation water during a few months of the year. All
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Figure 3—Composite serial photograph of the vicinity of Hudson, Nev., showing geologic and physio-
graphie features.
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other streams are ephemeral and generally flow only during and for a
short time after the snow-melt period in the spring or as a result of
runoff from occasional heavy rains. The streams generally dis-
appear by infiltrating the valley fill. Occasionally the streams at the
north end of the valley discharge onto the alkali flat where the water
evaporates.

GEOLOGY

GENEBAL

The rocks in Smith Valley and the enclosing mountains may be
divided into two general groups on the basis of their age, origin, and
type structure, and their influence on the occurrence and movement of
ground water (see pl. I). These are: (1) the bedrock, consisting of
older sedimentary and igneous rocks in the mountains and the foot-
hills, and (2) the valley fill, consisting of lake beds and alluvial deposits.

The principal study of the older sedimentary and igneous rocks in
the area was made by Knopf (1918) in the Yerington mining district,
which is principally within the Singatze Range. In an earlier report,
Smith (1904) described the general geology of the upper region of the
main Walker River, which included the mountains on the north and
east sides of Smith Valley, Others (including Ransome, 1909; Hill,
1915; Overton, 1947; and Stoddard and Carpenter, 1950) have re-
ported on the geology of mining properties in districts in the Pine Nut
Mountains along the west side of Smith Valley and in the mountains
north, southeast, and southwest of the valley. The geologic sequence
of the older rocks as outlined by Knopf appears to apply generally to
all the mountains enclosing Smith Valley and is adapted for use in
this report.

A reconnaissance study of the valley fill during the course of the
present investigation indicates that the sedimentary deposits under-
lying the floor of the valley range in age from late Tertiary to Recent,

GEOLOGIC HISTORY

The oldest rocks that crop out in the area are of Triassic age, The
sequence of these rocks indicates that about 4,000 feet of andesitic
and dacitic lava, breccia, and tuff were erupted, and these were
followed by about 1,200 feet of soda-rich rhyolite lava and tuff. Sub-
sequently the area subsided beneath the sea, and limestone, sand-
stone, and some shale were deposited. The marine sequence includes
a 450-foot bed of gypsum (anhydrite at depth) and occasional layers
of voleanic rocks.

Folding and, probably, faulting of the Triassic rocks accompanied
or preceded a series of intrusions by Cretaceous granitic rocks. The
most widespread of these intrusives, at least in the Singatze Range,
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is quartz monzonite. In this process the adjacent Triassic rocks
were intensely metamorphosed. Faulting also occurred during and
after the intrusive activity, providing avenues along which ore-
bearing solutions entered the rocks.

The intrusive and related activity was followed by a long period of
erosion which removed a large volume of the Triassic rocks, to the
extent that large areas of the intrusive rocks were exposed and
eroded. It islikely that this erosion reduced the area to one of moder-
ate or low relief. The eroded surface was mantled, at least locally,
by fluvial deposits.

Volcanic eruptions resumed, possibly in Miocene time, with the
extrusion of a flow of glassy latite which was followed in succession by
perhaps 500 feet of quartz-latite flows, and approximately 4,000 feet of
rhyolitic tuffs, breccias, and flows, of which the pyroclastics were
dominant.

Subsequent to the deposition of these volcanic rocks strong dias-
trophism resulted in considerable displacement by faulting and re-
lated tilting of the Tertiary rocks. The deformation apparently
developed basins—larger than present-day basins—in which alluvial
detritus and lacustrine sediments were deposited.

Erosion of the rhyolitic rocks in the higher areas was followed by
an eruption of andesitic rocks, including about 1,400 feet of breccia
overlain by about 300 feet of lava flows, which were laid down with
angular unconformity on the older Tertiary voleanic rocks.

After the andesitic eruptions erosion in the exposed areas resulted
in the deposition of detritus in relatively low areas. Locally exposures
in the Singatze Range indicate a thickness of as much as 300 feet of
gravel (probably fanglomerate). The latest volcanism in the area
resulted in a series of basalt flows,

Fine-grained sediments, in part lacustrine, were deposited in basins
contemporaneously with the volcanic activity that produced the
andesitic and basaltic rocks in the mountain area. These sediments,
termed older valley fill, are now exposed, in part, in the crest areas
of the mountains south of Wilson Canyon, high on the west flank of
the mountains south of Hoye Canyon, and in Churchill Canyon at
the north end of the valley.

After the latest basaltic extrusion, faulting and relatively simple
tilting outlined the present basins. The faulting is developed no-
tably along the eastern bases of the Pine Nut Mountains and the
Singatze Range, although faulting probably occurred contempora-
neously elsewhere. According to Knopf (1918, p. 30) the faulting
marked the beginning of Quaternary time. Actusally, although the
beginning of this faulting may have marked the start of Quaternary
time, it appears to have continued intermittently to the present.
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Deposition and erosion in Smith Valley during Quaternary time
almost surely have been controlled by a combination of faulting,
which interrupted the through drainage, and climatic variations.
This combination alternately increased and decreased stream activity,
which in turn increased and decreased the carrying and erosion
capacity of the streams. Thus, although the complete detail has not
been worked out, the following approximate sequence is indicated in
Smith Valley.

With the formation of the basin of Smith Valley, erosion along the
marginal areas dissected or partly beveled the older valley fill. Pre-
dominantly finegrained sediments of the younger valley fill were
deposited in this basin, partly in lakes and partly along streams.
These sediments include alternating layers of sandy silt, silt, and clay
and occasional layers of fine- to medium-grained sand and, locally,
gravel. At one locality (see p. 22) the upper part of this younger
valley fill, which may have a maximum thickness of about 100 feet,
consists of a bed of river cobble gravel perhaps 5 feet thick, overlain
by fine-grained thin-bedded sediments 15 feet thick, which in turn are
overlain by a bed of river cobble gravel about 10 feet thick. The
sequence suggests that, for a large part of Quaternary time, there
was little or no drainage from the valley, and predominantly fine-
grained sediments about 70 feet thick were deposited. However,
near the end of this depositional phase, stream activity was greatly
increased and through-drainage was developed for a short time, as
indicated by the 5-foot bed of river cobble gravel. Through-drainage
did not last, or else the stream shifted, and deposition of fine-grained
sediments was resumed. The top layer of cobble gravel indicates
that through-drainage was again established and apparently has been
maintained since. Temporary periods during which the streams
flowed at grade are indicated by intermediate terrace levels along the
present West Walker River in the vicinity of Hudson.

Evidence of the existence of at least one lake in the valley is indicated
by a narrow wave-cut bench in bedrock, and an associated bar, in sec.
23, T. 13 N, R. 23 E., and by an offshore bar in sec. 17, T. 13 N,, R,
24 E., both in the northern part of the valley. Similar wave-cut
benches, though not so obvious, are present on the bedrock hills.in
secs. 23 and 24, T. 13 N, R. 23 E,, and in the west-central part of T.
12N, R.24 E. These features lie between about 4,850 and 4,900 feet
above sea level, according to the topographic map of the Wellington
quadrangle. Beach features at this approximate altitude were not
observed elsewhere, suggesting either that they were not formed or
that they have been destroyed.

It appears that the river has not cut far below its present level in
Quaternary time, and river sediments of Recent age are essentially
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only a mantle along the flood plain. Dissection of the valley fill by
the West Walker River and ftributary drainage, particularly from
Desert Creek and Dalzell Canyon, has effectively removed much of the
younger valley fill from the area south of the river.

Erosion in the tributary canyons along the west side of the valley
and in Desert Creek and Dalzell Canyons has resulted in deposition
of detritus on their respective fans. Some deposition has occurred on
the plays, and Recent sand dunes have been formed east and northeast
of the alkali flat. At other localities Recent deposition has been minor.
Relatively recent faulting hes occurred in the vicinity of Hinds Hot
Springs and possibly scuth and southeast of the playa.

PHYBSICAL CHARACTERISTICS AND WATER-BEARING PROPER-
TIES OF THE ROCES

BEDROCK

The cldest rocks in the area crop out in the mountains and include
andesitic and soda-rhyolite lavas, limestone, and lesser amounts of
quartzite, shale, and gypsum, totaling at least 8,000 feet in thickness.
Limited fossil evidence indicates that these rocks are of Triassic age.

The Triassic rocks were profoundly altered by intrusive rocks—
mainly quartz monzonite and granodiorite—into lime-silicate rocks
including much garnetite and lesser amounts of wollastonite, tremolite,
and vesuvianite, epidote, diopside, and other minerals. Ore-forming
solutions produced primary sulfides of iron and copper, and other
minerals in many areas, but only at a few localities were they of com-
mercial importance.

The Mesozoic rocks are dominant in the Singatze Range from the
vicinity of Wilson Canyon to about latitude 39° N ., and also in the Pine
Nut Mountains from about the same latitude to the vicinity of Hoye
Canyon. In the other mountain areas around Smith Valley the
Maesozoic rocks may be locally prominent, but more generally the
Tertiary volcanic rocks form the principal exposures.

The general character of the Mesozoic rocks is such that they prob-
ably do not transmit water freely. Solution openings in limestone
which transmit large quantities of water in other areas in the State,
such as in the Egan and Snake Ranges in eastern Nevada, apparently
are not present in the Singatze Range or Pine Nut Mountains. This
may be due, in part, to the intense alteration of limestones and other
Mesozoic rocks in this area. Some water probably is concentrated
locally in the Mesozoic rocks in joints or in crushed areas adjacent to
faults. Such concentration of water could cause difficulties in mining
operations. Generally, however, these rocks act as barriers to ground-
water movement, and precipitation that falls on the adjacent flanks
of the mountains is diverted into the valley.
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Tertiary rocks unconformably overlie the Mesozoic rocks and in
the Yerington district (in the Singatze Range) their sequence is as
follows: basal fluvial conglomerate, at least locally; a quartz-latite
lava series; a thick rhyolite series of tuff, breccia, and flow rock;
andesitic breccia; andesitic flows; a loosely cemented gravel; and, at
the top of the series, several basalt flows. The Tertiary section, which
is dominantly volcanie, in the Singatze Range has an aggregate
thickness of about 7,000 feet.

These Tertiary rocks are predominant in the Singatze Range and
the Pine Nut Mountains north of about latitude 39° N., and in the
mountains south of Wilson and Hoye Canyons. In the vicinity of
Wilson and Hoye Canyons fine-grained thin-bedded sediments are
interbedded, in part, with the voleanics. In the valley the exposed
Tertiary section consists entirely of fine-grained sediments which
apparently were deposited under lake or playa conditions. Thus the
bulk of the older part of the valley fill-—late Tertiary in age—appar-
ently is composed largely of fine-grained sediments.

The Tertiary flow rocks in the mountains are capable of trans-
mitting some water through fractures. It is believed that the quartz-
latite, thyolite, and andesite flows ordinarily do not have scoriaceous
or broken zones at their top or bottom which might act as aquifers
below the zone of saturation. The basalt flows at the top of the
volcanic sequence are more likely to be separated by such zones
and these would be good aquifers if the basalt were in the valley
and below the water table.

The pyroclastic rocks and fine-grained sediments should transmit
at least small amounts of water unless consoclidation or cementation
has reduced their original permeability; they have not been studied
thoroughly enough to settle this point.

The conglomerate at the base of the Tertiary rocks and the loosely
cemented gravel below the basaltic Javas may be the most permeable
of the Tertiary rocks in the mountains. However, the probable
limited areal extent of these fluvial beds, particularly beneath the
floor of Smith Valley, reduces their potential value as aquifers.

VALLEY FILL

Sedimentary deposits beneath the floor of the valley range in age
from Iate Tertiary to Recent. The older valley fill is exposed in
Wilson Canyon and beyond it for about a mile into the valley, locally
in & bluff on the south side of the river about half a mile southeast of
Hudson, and in Hoye Canyon, principally in the upstream or western
part.

The sediments of the older valley fill generally are rather fine-
grained but range from clay to coarse sand and some gravel. In
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the western part of Wilson Canyon the effect of rapid variations in
local deposition is shown by the presence of interfingering layers of
fanglomerate containing fragments of the local volcanic rocks and
quartz monzonite. Approximately 3 miles south of Wilson Canyon,
in about sec. 31, T. 11 N., R. 25 K., at least two beds of sand and
grit are exposed in a bluff along a wash. They are 4 to 6 feet thick,
black, cemented with calcium carbonate(?), relatively resistant to
erosion, and consist of fine- to coarse-grained sand with small areas
of grit or fine gravel which is, in part, cemented with limonite. The
associated sediments are generally light-colored, gray and buff fine-
grained sand and sandy silt, and some layers of coarser sand. On
the south and southwest side of the same wash nearly spherical
pebbles about 1 inch in diameter were noted in the surface debris;
these were obviously derived from a bed in the older valley fill.
However, the thickness of the gravel layer is probably not more than
1 or 2 feet.

About half a mile southeast of Hudson the older fill is exposed in
a nearly vertical bluff cut by the river, (See fig. 3.) Here it is com-
monly sandy to silty material and occasionally coarser layers; the
beds are usually no more than 2 or 3 feet thick and frequently less
than 1 foot thick; and the color is generally a medium to light gray.
These beds are slightly tilted and dip westward 3° to 5°. Overlying
the older valley fill at this locality are nearly horizontal beds of the
younger valley fill. There is a basal gravel ranging from a little less
than 1 to about 5 feet in thickness. The thickness is variable and
the gravel probably is not continuous throughout the valley. Above
the basal gravel are beds of sand, sandy silt, silt, some clay, and gravel.
The bulk of these deposits is rather fine grained and is in beds as much
as 3 feet thick, but there are numerous layers only a few inches thick.
The sediments are generally nearly white but range from buff to light
gray. Inthe SW¥%sec. 14, T. 11 N,, R, 24 E,, a tributary drainageway
immediately west of the gravel pit shown in figure 3 exposes what
apparently is the top of the younger valley fill in this part of the
velley. At this locality the uppermost bed is a cobble gravel 5 to 10
feet thick, lightly consolidated and with only a slight amount of
caliche cement on the individual pebbles and cobbles in the upper 1
or 2 feet of the bed. The cobbles are usually less than 6 inches in
diameter and average 3 to 4 inches. A relatively small amount of
sand is present also. The well-rounded shape of the cobbles indicates
deposition in a stream of moderate size—the size of material isabout the
same as that in the beds of the West Walker River in Wilson and Hoye
Canyons at the present time. These cobble gravels, which apparently
were deposited in a stream crossing an open valley, may well indicate
a stream much larger than the present West Walker River.
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Beneath the surficial cobble gravel is about 15 feet of fine-grained
thin-bedded sediments, and these overlie another gravel bed only
about 5 feet thick but otherwise similar to the upper gravel. Such a
sequence has not been noted at any other locality. To the south a
slight break in the north slope occurs near the highway, south of
which the surficial Quaternary material is a fanglomerate which ap-
parently overlies unconformably the older valley fill. Southwest
toward Hoye Canyon erosion by streams issuing from Desert Creek
and Dalzell Canyons appears to have removed most of the material
that once may have lain at the same level as the cobble gravel. To
the north and northwest the material represented by the cobble
horizon either has been completely stripped, or was never deposited.
It is more likely that the cobble gravel represents a segment of an
older and more narrow channel of the West Walker River. The
course of the streamway may have been parallel to, though somewhat
south of, the present river. If this is so, high-level stream gravels of
a through-flowing stream would not be expected at any great distance
from the present course of the West Walker River.

Younger valley fill in the central part of the valley is exposed in the
bluff at the south end of the alkali flat, at the north end of the valley,
and in a large part of secs. 7, 8, and 18, T. 12 N., R. 24 E., southeast
of the alkall flat. Smaller exposures of the younger valley fill were
noted in some road cuts along the west side of the valley, and in breaks
in slope in the central part of the valley south of the alkali flat. In
most of these the sediments are predominantly fine-grained lacustrine
deposits.

Alluvial-fan deposits are important locally. These deposits are
principally those laid down by streams draining Red and Burbank
Canyons, on the west side of the valley, and Desert Creek and Dalzell
Canyons, on the south side of the valley. It is likely that the bulk
of the sediments making up these fans are contemporaneous with the
lacustrine deposits of the younger fill, but the surficial parts of these
fans are younger.

Deposits of Recent age include surficial flood-plain sediments along
the West Walker River, the mantling deposits of the alluvial fans
along the west side and south end of the valley, wash material along
the many normally dry drainageways, finoc-grained sediments and
saline deposits forming the alkali flat, and dune sand principally in
the area east and northeast of the alkali flat but locally elsewhere.

The full thickness of the late Tertiary and Quaternary fill beneath
the valley floor is not known. Well 12/23-24CC22 (for location see
pl. 2), in the north-central part of the valloy, reportedly was drilled
to a depth of 500 feet, and was still in valley fill at the bottom. Ac-

% Bee well-numbering system, p. 62.
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cording to the driller’s log, well 11/23-3DC1 penetrated 3 feet of bed-
rock beginning at 272 feet below land surface. Also, well 10/24-4CD1,
about 3 miles east of Wellington, may have bottomed on bedrock at
250 feet. However, well 11/24-32DC1, 1% miles north-northwest,
reached a depth of 390 feet without encountering bedrock, and well
10/20-5CB1, 1 mile northwest, is reported to be 480 feet deep and to
bottom in sediments. The bedrock hills of intrusive rock in the west-
central part of T. 12 N, R. 24 E., show that the depth of fill is not
great in that vicinity. On the basis of the general physiographic and
geologic characteristics of Smith Valley, it is believed that the com-
bined thickness of the older and younger valley fill may be greatest
in a narrow, north-trending area in the west-central part of the valley,
where it is probably more than 500 feet. The thickness of the lacus-
trine and fluvial sediments of the younger valley fill near Hudson
approximates 100 feet, and this may represent about the full thickness
of these deposits in the central part of the valley. The younger fill,
at the edges of the valley including fan deposits beneath the fans of
Red and Burbank Canyons and those of Desert Creck and Dalzell
Canyons, may have a maximum thickness of much more than 100
feet.

Wells of moderate to large capacity have been obtained in the
SW/isec. 4, T. 10 N, R. 24 E., the SE}; sec. 3, T. 11 N., R. 23 E,, the
SE}{sec. 32, T.11 N,,R. 24 E., and the SW¥ scc. 25, T. 13N, R. 23 E.
These wells range in depth from 250 to about 560 feet. Wells 10/24—
4CD1 and 11/24-23DC1 are in an area underlain by sediments derived
from Desert Creek or Dalzell Canyons, 11/23-3DC1 is on the Burbank-
Red Canyon fan, and 13/23-25CB1 is on the lower alluvial slope north
of the playa. All, except possibly well 13/23-25CB1, are in areas
where the permeability probably is greater than average for valley-fill
sediments in Smith Valley, whether the fill is of Tertiary or Quaternary
age. The success of the Ambassador well (13/23—25CB1) probably
results either from its gravel-pack type of construction, which can be
more effective in the recovery of ground water than the type of con-
struction ordinarily used for wells in the valley, or from the fact that
1t may penetrate bedrock of relatively high yield.

Much of the valley fill consists of alternating, generally thin, layers
of sand or sand and gravel, silt, sandy silt, or clay. The fine-grained
layers act as confining beds for the water, as shown by the existence
of flowing wells in parts of the valley. There is a sizable area marginal
to the flowing-well areas in which ground water is confined but is not
under sufficient head to rise above the land surface in a well.

Wells have obtained artesian flows at depths as shallow as 15 feet
in well 12/23-14AD1, and as much as 500 feet in well 12/23-24CC2
and 560 feet in well 13/23-25CB1. However, the depths of flowing
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wells ordinarily range from 80 to 200 feet. The largest yield of any
flowing well is about 400 gpm from well 13/23-25CB1, which is gravel-
packed and draws from several zones. Ordinarily the yields are
relatively small and may average § to 10 gpm; few exceed 75 gpm.

BTRUCTURE

The rocks in the mountains have been considerably deformed. The
Mesozoie rocks have been both folded and faulted, whereas the Ter-
tiary rocks have been faulted and tilted only.

The faulting after deposition of the Tertiary consolidated rocks
defined the general form of the mountains of the present fime—that is,
faulting along the eastern part of the Singatze Range and the Pine
Nut Mountains resulted in the development of short, steep slopes on
the east flank, and long, relatively gentle slopes on the west flanks of
the mountains.

Recent faulting is indicated along the eastern side of the Pine Nut
Mountains by discordant breaks in slope on some of the alluvial fans,
such as on the small fans just south of Hinds Hot Springs. These
cross the fans about normal to their axes of deposition and do not
curve around the fans on the same altitude contour; consequently,
they are fault features and do not represent a nick developed by wave
action along the shore of alake. Further indication of Reeent faulting
is indicated locally by the lack of erosion, or lack of detritus, at the
foot of steep bedrock slopes. Perhaps the best example is at Hinds
Hot Springs. Here bedrock is an infrusive granitic rock and its
surface rises steeply from the adjacent valley floor. The evidence of
relatively recent movement along a fault in this vicinity and the posi-
tion of Hinds Hot Springs strongly points to a close relation between
the hot springs and the faulting.

Minor faulting within the valley may have produced offsets in the
valley fill, with little or no surface evidence. However, the line of
bluffs extending approximately east-west at the southern end of the al-
kali flat may result, in part, from faulting in that area. The bluffs are
formed largely on fine-grained sediments typical of the lacustrine depos-
its. The bedrock hills, which are only 2 miles southeast of the alkali flat,
suggest that the area south of the bluffs may be underlain by bedrock
at relatively shallow depth. It is believed that north of the bluffs
the fill is much thicker. Under such conditions, faulting along the
present bluffs might have occurred as the result of compaction of the
relatively thick valley fill beneath the alkali flat. If these bluffs
actually indicate a fault, it is most likely that the north side dropped
relative to the south side. Slight southward tilting of the alkali flat
is indicated by the fact that the water discharged from Hinds Hot
Springs into the flat tends to move along its southern margin near the
foot of the bluffs, rather than toward its center.
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SURFACE WATER
WEST WALEER RIVER

The West Walker River supplies most of the water used in the valley.
It heads in the Sierra Nevada in Mono County, Calif., some 40 miles
south of Smith Valley. A gaging station of the U. 8. Geological Sur-
vey, 13 miles south of Coleville, Calif., in the SE¥ sec. 9, T. 6 N, R.
23 E., about 25 miles south of Smith Valley, is maintained to measure
the flow past that point. (See pl. 1.) The average annual discharge
from a drainage area of 182 square miles, based on 40 years of record,
is about 176,000 acre-feet.

The river flows northward from the gaging station through a narrow
canyon for about 10 miles, then enters the south end of Antelope Valley.
Thers, considerable water is diverted for irrigation and also for tempo-
rary storage in Topaz Reservoir, an offstream reservoir near the west
side of the valley which provides 59,440 acre-feet of usable storage. At
the north end of Antelope Valley the river enters Hoye Canyon,
through which it flows for about 2 miles before entering Smith Valley.

From records supplied by the Walker River Irrigation District, and
from data published in water-supply papers of the U. S. Geological
Survey, it is estimated that the average annual contribution to the
flow of the West Walker River within the drainage basin of the river
between the gaging station 13 miles south of Coleville and Smith
Valley is about 50,000 acre-feet. Diversions for irrigation in Ante-
lope Valley during the period 1943—48 averaged 62,600 acre-fect
annually. The return flow to the river in Antelope Valley, as esti-
mated in an oral communication of April 18, 1949, by Carl Gelmsted,
secretary of the Walker River Irrigation District, is about 35 or 40
cfs (cubic feet per second or second-feet), or an average of about
27,000 acre-feet annually. The annual evaporation from Topaz
Reservoir is estimated to be about 10,000 acre-feet. This estimate is
based on records at Lahontan Reservoir and Fallon, both about 70
miles northeast of Topaz Reservoir, which indicate an average evap-
oration rate of about 5 feet a year.

The average annual quantity of water that enters Smith Valley via
the Walker River is, therefore, estimated to be the average annual
flow at the gaging station south of Coleville, 176,000 acre-feet, plus
the inflow between the gaging station and Smith Valley, 50,000 acre-
feet, plus the return flow in Antelope Valley, about 27,000 acre-feet,
less the quantity diverted for irrigation in Antelope Valley, 62,600
acre-feet, less the evaporation loss from Topaz Reservoir, 10,000 acre-
feet—or about 180,000 acre-feet.

Water for irrigating lands in Smith Valley is diverted from the West
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Walker River at several points near the lower end of Hoye Canyon
and at several points less than a mile beyond the canyon mouth.

Colony Canal, skirting the west side of the valley (pl. 2), is the
main source of supply of West Walker River water to lands north of
the river. It is used to irrigate about 3,000 acres 5 to 8 miles north of
Hoye Canyon. As indicated in the historical sketch of the valley,
construction of this ditch may have begun prior to 1881.

The Saroni Canal, in Local Improvement District No. 4, i1s another
important ditch. The Improvement District was organized on Sep-
tember 5, 1925, partly to consolidate many of the older ditches then
supplying water to about 3,800 acres of land. Because the point of
diversion of Saroni Canal is at a higher elevation than the diversion
points of other ditches in the valley, it is possible to irrigate the higher
lands in the southeastern part of the valley. The canal is about 8
miles long, and any excess water is wasted into a dry wash about 7
miles northeast of Hoye Canyon. The canal has a capacity of 105
cfs but normally carries only 60 to 70 cfs during the irrigation season.
During the nonirrigation season it carries only a few cubic feet per
second, sufficient for stock watering.

Other ditches are the Plymouth Canal, supplying water for some
2,000 acres; the West Walker Ditch, supplying water for about 1,000
acres; the Gage Peterson Ditch, supplying water for about 1,200 acres;
and the Fulstone, Burbank, and Rivers Simpson ditches, each supply-
ing water for several hundred to a thousand acres of land. Lands
irrigated from the Plymouth Canal and other ditches mentioned there-
after lie mainly in the southern and south-central parts of Smith
Valley.

The range of annual diversions from the river in Smith Valley is
rather wide. The amount diverted depends on the quantity of water
available, as modified by prior rights outside of Smith Valley. Using
available records, estimates were made of the amount diverted each
year from 1941 to 1948, inclusive. The annual diversions ranged
from about 50,000 acre-feet to about 100,000 acre-feet, the average
annual diversion being about 66,000 acre-feet.

DESERT CREEK

Desert Creek lies in a north-trending drainage trough, averaging a
little more than 3 miles in width and 15 miles in length, in the south-
west corner of Smith Valley. It heads near Mount Patterson in the
Sweetwater Mountains in Mono County, Calif., at an altitude slightly
more than 11,000 feet above sea level. After flowing northward about
17 miles it emerges from a canyon onto the apex of a north-trending
alluvial fan 7 or 8 miles long.
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Ever since the valley was first settled in the 1860’s, water has been
diverted from Desert Creek for irrigation. Recently, Lobdel Lake
(pL.1), an offstream reservoir only a few miles below the headwaters,
was incorporated into the irrigation system. It has a reported
capacity of 600 acre-feet.

Water is diverted to the Desert Creek Ranch near the apex of the
fan and to the Ambro Rosaschi ranch (Mathar on pl. 1) about 4 miles
farther down the fan. The decreed rights date from 1860 to 1885 and
total 28 cfs. Mr. J. W. Simpson, owner of the Desert Creek Ranch,
reported that a total of about 1,800 acres of land is irrigated during a
year of normal runoff.

Mr. Rosaschi estimated that the discharge of the stream during
peak flow in the spring had been as much as 150 cfs, but that the
“normal” flow during the irrigation season was about 20 cfs. From
11 observations of head at the Simpson-Rosaschi diversion weir in the
SW¥ sec. 8, T. 9 S., R. 24 E,, about a quarter of a mile south of the
headquarters of the Desert Creek Ranch, it is estimated that the flow
In 1949 averaged only about 10 cfs. However, 1949 was a year of
below-normal runoff and it is possible that in normal years the flow
may be twice that of 1949,

The creek channel extends northward from the toe of the fan some
8 miles to the West Walker River. Only rarely, however, is there any
flow past the Rosaschi ranch,

MINOR BTREAMS

A few small ephemeral streams—those flowing only part of the
year—flow in the larger canyons of the Pine Nut Mountains bordering
the west side of the valley. The streams in Burbank Canyon and
Red Canyon probably flow for longer periods than any others. Water
from Red Canyon was diverted for irrigating small fields prior to 1881.
On rare occasions the stream chanunels that enter the valley from the
hills and mounteains bordering the north and east sides of the valley
carry water for short periods of time.

The upper part of the large area east of the Desert Creek drainage,
known as Dalzell Canyon, contains a number of spring areas, some of
which are linked together by small streams that flow during most of
the year. It isreported that occasionally large flows of short duration
have come down the canyon. Ordinarily, however, there is no surface
flow into Smith Valley from Dealzell Canyon. The small streams
connecting the spring areas disappear before emerging from the canyon.
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GROUND WATER
GENERAL CONDITIONS

Ground water, both confined and unconfined, occurs in the inter-
bedded clay, silt, sand, and gravel composing the valley fill. There
are indications that water may, at least locally, occur also in fractured
rocks underlying the valley fill.

Both the unconfined and the confined water in the fill have common
sources, the principal ones being excess irrigation water and leakage
from ditches or canals. Although water originally enters the aquifers
under unconfined or water-table conditions, it generally becomes
confined before reaching a point of discharge, owing to the prevailing
northward dip of the confining layers. This report is concerned
mainly with confined, or artesian, water which constitutes the most
important type of ground water in the valley.

Unconfined water is found at rather shallow depths in the irrigated
areas and in and near the alkali flat at the north end of the valley.
The unconfined aquifers are generally less than 100 feet below the
land surface and in most places less than 50 feet.

Confined, or artesian, water seems to be present in most parts of the
valley except perhaps at the extreme southern part of the Desert
Creek fan.

Springs and seeps are found for the most part in the western half
of the valley. A few small springs also arise in the bordering hills and
mounfains. Thermal springs—that is, springs whose water tempera-
ture is appreciably higher than the mean annual temperature of the
atmosphere—are limited to a narrow belt along the toe of the Pine

Nut Mountains.
ARTESIAN WATER

ARTESIAN RESERVOIR

For the most part the artesian reservoir of Smith Valley is composed
of several sand and gravel strata interbedded with clay and silt.
Some of the water-bearing strata may be relatively widespread but
available well logs indicate that large variations in the character and
permeability of the material occur within relatively short distances.
The artesian reservoir underlies not only the area of artesian flow but
also the bordering area where the water is under artesian pressure
but the head is insufficient to cause wells to flow at the land surface.

ARBA OF ARTESIAN FLOW

The two areas of artesian flow are shown on plate 2. The limits of
the areas were not defined at all points but were inferred, in part, from
the altitude of water levels in nearby wells and from the topography.

The larger area of artesian flow, about 31 square miles, lies mainly

in the northern part of the valley, much of which is still unexplored by
247957—563——3
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wells. It includes the alkali flat and a bordering area which is ¥ to
1% miles wide, the width depending to a large degree on the topog-
raphy. From the alkali flat the area of flow extends southward in
the west half of the valley to within half a mile of the West Walker
River. Within this area there may be a few small hills and knolls
where wells would not flow. Its width has been reduced from about
3 miles to a quarter of a mile or less by the encroachment of the
alluvial fan opposite the mouths of Burkank and Red Canyons, Thus,
in T. 11 N, R. 23 E,, opposite the fan, the area of flow includes only
Beaman Lakes and the low-lying land extending a mile northward;
the total area of the narrow projection is only about 0.8 square mile
(pl. 2).

According to local residents the area of artesian flow north of the
river has been quite stable during recent years. However, from 1933
to 1938 the artesian heads in wells on the north side of the alkali flat,
and consequently the ares of artesian flow, were reduced considerably
because of large withdrawals from well 13/23-25CB1, known as the
Ambassador well. According to the testimony of Mr. E. W. Mollart
during a hearing held by the State Engineer’s office in 1938 regarding
the granting of a water right to the Ambassador Gold Mining Co. for
its well, the following events took place between 1933 and 1938: A
hole 2 feet in diameter and about 540 feet deep was drilled by the
Ambassador Gold Mining Co. in 1933. A 12-inch casing was inatalled
and the annular space between the casing and drill hole was filled with
loose gravel. The casing was perforated from 150 to 540 feet below
the land surface. Prior to the time large withdrawals were pumped
from this well, beginning in 1933, Mr. Mollart was able to irrigate
more than 60 acres of alfalfa and 150 acres of pasture land from flowing
wells in the S sec. 26, T. 13 N., R. 23 E. When the Ambassador well
was being pumped he was able to irrigate very little land because the
flows from his wells were greatly diminished.

The combined flow from the group of wells owned by Mr. Mollart
in the SW#SE sec. 26, T. 13 N., R. 23 E., measured in 1933 by means
of a weir, was as follows:

. Flow (gpm)
Aug. 6. e e 111. 94
B 74. 27
. U 52. 3
Oct. 21 _ e 0

The discharge for 1933 of Mr. Mollari’s well in the SW}SWY sec. 26,
T. 13 N., R. 23 E., was similarly measured:

Fiow (gpm)

Jay 22 e 74. 95
Aug. 6 e 69. 2
B e ———— 47. 78
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The flows of other wells farther west also were reduced but by a
smaller amount. When pumping from the Ambassador well for min-
ing purposes was discontinued in January 1938, the flow of Mr.
Mollart’s wells increased sufficiently to irrigate 20 to 25 acres.

The flow from the Ambassador well, measured by the senior author
on September 20, 1948, was 405 gpm. The water flowing from this
well was being used for irrigation and had been flowing for several
months, so the measured discharge probably represents approximately
an average rate of discharge. It is believed that the discharge from
this well exceeds the combined discharge of all other wells in the
northern part of the valley. It is understandable, therefore, why the
well had such a marked influence on the other artesian wells in the
vicinity.

Failure of the artesian pressure to recover to its pre-1933 level after
the Ambassador well was shut off probably is due to the method of
construction of the well.

According to Mr. Mollart’s testimony, it appears there is no seal of
impervious material to prevent discharge from artesian strata with
high heads into artesian strata with lower heads, or even into non-
artesian strata. Thus, even when the valve on the discharge pipe is
closed, underground discharge still occurs. Springs that arise in the
vicinity of the well when the discharge valve is closed for some time
are evidence of such underground leakage.

During the past year or two considerable water from this well has
been used for irrigation. The increased utilization by allowing the
well to flow freely for irrigation use undoubtedly reduces the amount of
nonbeneficial underground leakage. However, the increased with-
drawals will tend to lower somewhat further the artesian head in this
part of the valley and thus reduce the ares of artesian flow.

The area of artesian flow south of the West Walker River, about 11.5
square miles, evidently increased during the period from about 1920
to 1948. This conclusion is based on reports by local residents of
changes in water levels during that time. Mr. A. A. Chisholm
reported that the water level in well 11/24-27CB1 was about 90 feet
below the land surface when the well was completed in 1919. In
digging the well he encountered a hard layer of “slick” rock about 8
inches thick at a depth of 110 feet, beneath which was a sand from
which water rose about 20 feet. In 1932, at the time of a rather
severe earthquake, the water level was about 85 feet below the land
surface, and in 1946 it was 35 feet below the land surface. On March
2, 1948, when measured by the senior author, the water level was only
27 feet below the land surface. Mr. Chisholin reported that well
11/24-29AB1, owned by Bruno Fenili, was drilled in 1919 and that
the water level originally was 30 or 40 feet below the land surface.
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When Mr. Fenili was interviewed on March 3, 1948, he reported that
the well was equipped with a hand pump until 1936 and that about
1934 the well began to flow. On March 3, 1948, the well was flowing
about 15 gpm from a pipe extending 5 feet above the land surface.
Mr. Fenili stated that the water level would rise to a height of about
15 feet above the land surface if the flow were stopped.

Mr. A. Nutti reported that the water level in his domestic well,
11/24-32CA1, was 27 feet below the land surface in 1937. When
measured during the present investigation in January 1948 the water
level was at the land surface.

Mr. E. J. Alpers reported, in 1948, that “20 years ago” the water
level in his well, 11/24-34BB1, was 80 feet below the land surface.
When measured by the senior author on May 27, 1948, the water was
50.3 feet below land surface.

Many other residents reported rises of water level in their wells
during the past 20 years, although the amount of rise generally was
considerably less than the above examples might indicate. Mr.
Charles Grosso reported that his well, 11/23-25CC1, drilled in 1917,
originally flowed only half a gallon per minute. On October 20, 1948,
the well was flowing at the rate of 6.6 gpm from a half-inch opening 1.5
feet above the land surface. The artesian head was 4.1 feet above
the land surface. This indicates an increase of head of about 2}
feet and an increase of discharge of about 6 gpm.

As is to be expected, it appears that the water levels rose most near
the points of recharge and least near the points of discharge. The
rise was undoubtedly brought about by the greatly increased applica-
tion of hrrigation water to lands overlying the intake area of the
artesian strata in the southeastern part of the valley after upstream
storage at Topaz Reservoir became available in 1922,

The area of artesian flow thus has increased, principally to the
southeast. Whether the area will continue to increase depends to a
large extent upon recent and future developments for the withdrawal
of ground water from artesian strata.

Until the ground-water reservoir is filled to the level at which
additional recharge is rejected, the areas in which wells will flow will
continue to increase if recharge exceeds discharge. The area of flow-
ing wells will tend to remain constant only when the total discharge
from the artesian aquifers equals the total recharge.

If the area of flowing wells in Smith Valley is to be maintained
within its present limits it appears that the average annual discharge
must be increased slightly. This could be effected by increasing the
withdrawal from wells until total discharge equaled total recharge.
If the increase in discharge were sufficient to cause the total discharge
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to exceed slightly the present annual recharge, artesian pressure
would drop below present-day pressures. This in turn would reduce
the discharge from some wells and also reduce the natural discharge,
all of which would tend to again balance recharge and discharge.

PIRZOMETRIC SURFACE

The piezometric surface of an artesian aquifer may be considered
an imaginary surface that everywhere coincides with the static level
of water in the aquifer. Its position may be inforred by determining
the static level of water in representative wells and then interpolating
the differences in static level between wells. The shape and position
of this surface is usually indicated by isopiestic lines—imaginary lines
of equal altitude on the piezometric surface—plotted on a map of the
area. The altitude of the lines is ordinarily expressed in feet above
some datum, usually sea level. Points or areas of discharge are
marked by depressions in the piezometric surface, whereas points or
areas of recharge are marked by highs. The water moves at right
angles to the isopiestic lines, the direction being toward the line of
lower altitude.

Imperfectly connected artesian aquifers may have different heads
at the same location, the deeper aquifers usually having higher heads.
Such differences in head were observed in Smith Valley, but it was
not practical to determine precisely the position of the piezometric
surfaces of the several artesian aquifers. Accordingly, a map was
prepared showing approximate isopiestic lines. (See pl. 2.) The
position of the lines was determined by interpolating the differences
in static water levels in representative artesian wells or, where data
regarding the static water level were not available, by estimating
the probable effects of recharge and discharge on the position of the
piezometric surface.

The altitude of the land surface at most wells was not determined
precisely. Many of the altitudes were determined by means of an
altimeter. In order to reduce the error inherent in this method, sev-
cral readings at each location were referred to the nearest undisturbed
benchmark. Other altitudes were determined by hand leveling or
were estimated from nearby benchmarks established by the Soil Con-
servation Service as a part of its farm-planning program. Where
substantial anomalies in the piezometric surface were noted spirit
levels were run to determine the altitude of the land surface within a
few tenths of a foot.

Although the piezometric surface as shown on plate 2 may differ by
several feet from the actual piezometric surface in some areas, the
shape and position of the piezometric surface as shown are essentially
correct.
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South of the West Walker River the piezometric surface slopes
toward the river at the rate of about 20 feet per mile. 'This shows a
northwestward movement of artesian water, which must be maintained
by recharge in the southeastern part of the valley. Much of this re-
charge probably results from percolation of water from canals and
irrigated lands in that part of the valley. As the artesian water moves
northwestward, part of it is discharged by wells, and part by upward
percolation and natural discharge from seeps and springs.

A pronounced trough in the piezometric surface whose axis roughly
coincides with the course of the West Walker River shows that artesian
water is being discharged in the vicinity of the river. It is highly
probable, therefore, that many of the springs and seeps along the river
are discharging water from the artesian reservoir.

The bulge in the piezometric surface beneath the alluvial fan of the
Red and Burbank Canyons (see pl. 2) probably represents recharge
from the streams heading in those canyons. The abrupt change in
both direction and gradient of the piezometric surface north of the fan
probably results from the combination of an increase of natural dis-
charge and a decrease in permeability of the sediments. Conditions
are favorable for an increase of natural discharge because the slope of
the land steepens northward in this area. This is also the area where
most of the natural discharge—principally upward percolation of arte-
sian water to the land surface or to a point where it is available for use
by native grasses and phreatophytes—was observed.

It is believed that the piezometric surface in the region of the alkali
flat resembles the shape of a saucer whose center coincides approxi-
mately with the center of the flat. In view of the conditions believed
to exist in this part of the valley, the saucer shape probably is duse to
relatively great natural discharge near the margins of the playa and
little or no discharge beneath the playa, and to some minor recharge
from the hills bordering the north side of the valley. Natural dis-
charge occurs principally through transpiration by phreatophytes,
the dominant type at the higher elevations being greasewood (Sarco-
batus vermiculatus). This plant habitually obtains its water supply
from the water table and in other areas has been observed to send its
roots as deep as 50 feet to obtain water. At lower altitudes, nearer
the edge of the flat, rabbitbrush (Chrysothamnus graveolens) and,
locally, saltgrass (Distichlis spicata) are the dominant types.

SOURCE OF RECHARGE

Recharge of the artesian aquifers is effected by downward percola-
tion of (1) direct precipitation, (2) stream or flood runoff where it has
an opportunity to enter the unconfined aquifers, and (3) irrigation



ARTESIAN WATER 35

water either directly from canals or ditches or after application to the
land.

Recharge directly from precipitation is believed to be the least
important source of recharge. However, it probably takes place all
around the valley over some portion of the alluvial apron lying between
the valley floor and the alluvium-bedrock contact.

Downward percolation of stream or flood runoff is believed to be a
significant source of recharge. Considerable recharge by this means
undoubtedly takes place on Desert Creek fan. Desert Creek is a
perennial stream where it debouches onto its alluvial fan at the south
end of Smith Valley, and approximately half its normal flow must cross
more than 4 miles of this alluvial fan before reaching diversion points
on the Rosachi ranch.

Ordinarily under these conditions the opportunity for recharge by
infiltration is very favorable. In order to ascertain the magnitude of
seepage losses across the fan under conditions estimated to be approxi-
mately normal, the flow in the stream channel was measured on April
22, 1949, at two points about 3.7 miles apart.

At a stream section in the SW%NW sec. 8, T. 3 N, R. 24 E,, the
flow was 8.80 cfs. At a section in the SE¥SE} sec. 20, T. 10 N., R.
24 E., 3.7 miles downstream, the discharge was measured as 6.23 cfs.
The stage of the stream was essentially constant for at least an hour
before and after the time of measurement. Inasmuch as the stream
was generally confined to a gravelly chennel only a few feet wide, there
was little opportunity for loss by transpiration. Evaporation loss,
likewise, was negligible owing to the low temperature of the water and
atmosphere. It is believed, therefore, that most of the difference be-
tween the measured discharges, 2.57 cfs, can be attributed to seepage
loss. Neglecting transpiration and evaporation, the rate of infiltration
is thus 0.7 cfs per mile. This rate of infiltration, of course, will vary
considerably. Ordinarily infiltration rates will change as the wetted
perimeter of the channel changes. They will also change with changes
in water temperature and with the condition of the land surface or
channel over which the stream flows. Infiltration rates increase with
increases in water temperature and decrease during periods of deposi-
tion of silt by the stream. However, if the average rate of infiltration
were 0.7 cfs per mile, the quantity infiltrated from the section of the
stream channel described would be about 1,350 acre-feet for the year,
assuming that the ground and streamway remained unfrozen for 8
months, and using an estimated channel length of 4 miles.

Recharge by infiltration of streamflow and occasionally of flood
water takes place on other fans also. Undoubtedly considerable re-
charge by infiltration of flood water from occasional local storms oceurs
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on the fan below Dalzell Canyon. On the west side of the valley
most of the recharge probably occurs just below the apexes of the fans
at the mouths of Burbank and Red Canyons. Mr. John Neill, s
rancher living downstream from Burbank Canyon, estimated the flow
of perennial springs in the canyon to be 0.2 cfs, or about 90 gpm. The
discharge of the springs sustains the flow of the small stream in the
canyon for a short distance below the springs, but the stream soon
disappears into the alluvium underlying its bed. For example, on
December 30, 1949, the stream was flowing about 100 gpm at a point
about half a mile upstream from the mouth of the canyon. The flow
300 yards downstream from the above-mentioned point was estimated
at 30 gpm, and 50 yards still farther downstream the flow had dis-
appeared entirely.

Occasionally, considerable recharge may occur by infiltration of
water from flash floods coming down the normally dry channels at
the northeast and northwest corners of the valley.

Irrigation water applied to lands in excess of soil-moisture require-
ments in areas where the excess water can percolate downward to
artesian aquifers is believed to constitute the greater part of the
annual recharge to the artesian aquifers.

The most favorable areas for recharge are the irrigated lands in the
southeastern part of the valley. Although the limits of the recharge
area have not been definitely ascertained, it is believed that the inner
boundary of the outerop of the principal artesian strata lies valley-
ward only a mile or a fraction of a mile from the Saroni Canal. Sig-
nificant recharge from excess irrigation water is believed to occur on
the Desert Creek fan. There, according to Mr. Simpson, about 1,800
acres of land is irrigated in & year of normel runoff. Most of the
excess water has an opportunity to reach the artesian aquifers.

The artesian aquifers probably receive but little recharge from
irrigated lands on the west side of the valley. Although the piezo-
metric surface indicates that recharge does occur (see pl. 2), the geology
does not favor a large recharge on the west side, inasmuch as the
valley-fill sediments are tilted westward.

Infiltration of water from camals and ditches is also significant.
The areas favorable for such recharge are generally the same as those
favorable for the infiltration of excess irrigation water. The Saroni
Canal is believed to be the principal source of recharge of this type.

Evidence to substantiate reports of exceptionally high losses in the
Saroni Canel due to infiltration is lacking. Mr. A, A. Chisholm,
who has distributed water from the canal for several years, estimated
that the total loss in 1948 probably did not exceed 4 cfs for a period
of 100 days, or about 800 acre-feet annually. When the quantity
diverted into the canal is increased materially there is a large tem-
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porary loss that is due largely to bank storage. Much of this loss
is regained when the flow in the ditch is reduced. Nevertheless,
considerable recharge occurs by infiltration of water from the canal.

In order to check on the magnitude of these infiltration losses the
flow of the canal was measured at two points about 2 miles apart on
May 13, 1949. The measured discharge at a section in the SE4SW¥4
sec. 2, T. 10 S,, R. 23 E., or about a quarter of a mile south of the
mercantile store at Wellington, was 47.1 c¢fs. About 2 miles farther
downstream, at a section in the SE%SEY sec. 12, T. 10 S,, R.23 E.,
or 200 feet upstream from the bridge on State Highway 22, the dis-
charge was measured as 44.0 c¢fs. The reading of the staff gage at
the upstream point of measurement was essentially constant, at least
from an hour before the first measurement to an hour after the second
measurement.

A number of small diversions, whose flow was estimated to total
about one-half cubic foot per second, were noted in the reach between
the points of measurement. The canal was reasonably free from
vegetation, and evaporation losses were considered to be insignificant.
Evidently a loss at the rate of 1% cfs per mile was occurring at the
time of measurement. This measurement, of course, should not be
considered representative of the rate of infiltration all along the canal
at all times. The rate of infiltration will change with changes in flow,
water temperature, depth of silt in the canal, and character of the
valley-fill sediments crossed by the canal.

Such infiltration apparently is not confined to the upper end of the
canal, for there is evidence that water in the canal infiltrates to artesian
aquifers at points as much as 10 miles below the point where water
is diverted from the West Walker River. For example, the water
level of well 11/24-22D1, on which a continuous water-stage recorder
had been maintained since May 10, 1948, showed a remarkable
uniform rate of decline in 1948 and until December 1949 except for
a 0.5-foot rise in June 1949. Until December 1949 water from the
Saroni Canal had not been diverted for any extended period into the
natural north-trending drainageway about 500 feet east of the well.
However, water had been diverted frora the Saroni Canal on several
occasions to irrigate lands half a mile south of the well.

In December 1949 water was diverted into the drainageway as a
means of reducing the flow of the West Walker River at a point 1}
miles north of Central while repairs were in progress on a county bridge
there. After a day or two of continuous flow in the ditch east of the
recorder well, the water level in the well began to rise rapidly. The
water level continued to rise until 1 or 2 days after diversion into the
ditch was temporarily interrupted. A second sharp rise followed a
resumption of the diversion. After repairs to the bridge were com-
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pleted water was diverted to the drainageway less frequently, and
after a week or so during which no significant diversions were made
the water level in the well stabilized and then resumed its decline.

In order to show better the changes of water level in this well, a
hydrograph showing the depth to water, in feet below measuring
point, at noon daily, was prepared. (See fig. 5.) The depths to
water as shown have been adjusted from actual chart readings to
compensate for changes of water level caused by changes in atmos-
pheric pressure.

The desirability of making an adjustment to compensate for atmos-
pheric-pressure changes is also shown in figure 5. Here is plotted a 15-
day record of the water-level fluctuation as recorded by an automatic
water-stage recorder, and the atmospheric pressure of water, in feet,
as compiled from charts of a microbarograph stationed about a mile
southwest of the well. A remarkably good correlation between
changes of water level in the well and changes of atmospheric pressure
will be noted. The net result is that after suitable adjustments have
been made for changes in atmospheric pressure the hydrograph of
well 11/24-22DC1 loses most of its apparently erratic fluctuations and
plots as a smooth line.

The upper part of figure 5 shows that during 1948 the water level
declined at & remarkably uniform rate of about 3.6 feet per year.
In 1949 until December the rate of decline was a little more than 2
feet per year, the uniformity being broken substantially only by a
small rise of about 0.2 foot during the first half of June. This rise
may have resulted from seasonal recharge or from downward perco-
lation of irrigation water. In any event, the effect was to maintain
the water level a few tenths of a foot higher for most of the remainder
of the year than it would have been if no recharge had occurred. Thus,
the hydrograph shows that, beginning with the first measurement of
water level, March 31, 1948, until about December 10, 1949, there
was a persistent decline in water levels except for a slight rise in June
1949. Seasonal recharge was almost wholly lacking. However,
about December 10, 1949, an abrupt reversal of this trend occurred
and water levels rose 2 feet before the middle of January. This rise
was followed by a slight decline until the last week in January, after
which a second rise of about 2 feet took place within 3 weeks. Thus,
a total rise of about 4 feet occurred within 10 weeks. The rather
direct response of water level in the well to flow in the drainageway
leaves little doubt that the aquifers tapped by the well were being
recharged by water infiltrating from the drainageway.

In view of the evidence of infiltration both near the upper end and
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at the lower end of the Saroni Canal, it seems reasonable to assume
that this type of recharge may occur along other reaches of the canal,
and along other canals where conditions are similar.

TUTILIZATION AND NATURAL DISCHARGE

Where artesian water is easily obtained it is the principal source of
domestic water supplies. It ig also much used, especially in the area
of flowing wells, to furnish a dependable supply for watering stock.
Commonly wells are allowed to low uncontrolled, any water in excess
of stock requirements serving to support the growth of native grasses
in the vicinity of the well.

Table 4 shows the estimated withdrawal of water from wells in 1950,
The rate of withdrawal in gallons per minute is the equivalent rate of
continuous withdrawal by the total number of wells to which the rate
applies.

According to table 4, there are 111 flowing artesian wells in the valley
baving a total rate of flow equivalent to a continuous flow of 1,231
gpm or about 2,000 acre-feet per year. Perhaps a quarter of this
discharge is used for domestic purposes, about a quarter for stock
watering, about a sixth for fish rearing, and about a third for irrigation.
In addition, according to table 4, there are about 43 nonflowing
artesian wells equipped with pumps which withdraw water at a rate
equivalent to a continuous withdrawal of 458 gpm or about 740
acre-feet annually. About three-quarters of the withdrawal from
nonflowing artesian wells is for irrigation. The total withdrawal from
artesian wells is estimated to be slightly less than 3,000 acre-feet
annually.

As mentioned elsewhere in this report, considerable artesian water
is discharged naturally, One way by which such discharge occurs is
upward leakage along faults. For example, it is probable that the
source of Hinds Hot Springs is artesian water escaping upward along a
fault at the foot of the Pine Nut Mountains. Artesian water is
discharged also by upward leakage through imperfectly confining beds.
This type of discharge is believed to occur principally in the northern
part of the valley around the alkali flat and is evidenced by seepage
areas and small springs. Natural discharge also may occur where the
confining beds have been dissected or eroded. This type of discharge
is believed to occur along the West Walker River where the piezometric
surface has a pronounced trough (see pl. 2). It is probable that dis-
section of the valley fill by the West Walker River to depths of 50
feet or more, and the accompanying erosion south of the river,
resulted in removing or at least rendering less competent the shallower

confining beds.
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TaBLE 4.— Eslimaled rate of discharge from wells, Smith Valley, Lyon and Douglas
Counties, Nev., 1950

Well location Artesian wells Water-table wells

. Flowing Pum Unused Pumped Tnused
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north | east | tion

Number | Gpm | Number | Gpm | Number | Number | Gpm | Number
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TasrLE 4.— Estimaled rate o dischar% from wells Smith Valley, Lyon and Douglas

ounties, 1950—- ontinued

Welllocation Artesian wells ‘Water-table wells

Flowlin, Pum; Unused Pum Unused
;B:B) east | tion

Number | Gpm | Number | Gpm | Number | Number | Gpm | Number
12 cran 24 8 1 b2 TN R JRRRN (SIS BRI FPR R,
17 1 1 [ R O ROV PRSI (R
-7 [ 1 ) 3 PSSO PRI [P U
b R ISRV [SPRPUVRIRR (RVSU (NSRS (SR IRIR PRI 1
3 1 [ FRSSRPRN PSRRI (RVPRIR (SRR NOUIIIR SRR 1
2 7 1 G A R DRSO (N 2

18 o 23 24 2 FS PSR I ) I ——
26 4 "1 3 PO IR SRR IS N JESS .
26 7 /1 20 O NN DRSS P N
27 b [V (O [ ) 1 (PSR [ [
34 1 10 |- RN (SRS (RO (RS
19 [ 32 = N [ F— J R VRPN [
18 e 24 |1 20 SRR F 1 b Y (PO PRSI DRFVPIRUR (R,
19 2 b [ 2 P N [
30 1 ) PSSRSO VSR (RN FEAPIUUEIN DI AP,
3 2 1 1 b I EN
Total for valley. ._._ 11} 1,231 43 458 11 49 124 17

The magnitude of the discharge is difficult to ascertain. Measure-
ment of pickup in the river in the area of discharge is a means of ascer-
taining the total quantity of unconfined and artesian water being
discharged along the river if corrections are made for any surface-
water inflows or diversions. Such corrections are smallest during the
nonirrigation season, so, accordingly, a number of measurements of
the flow of the river were made late in the fall of 1948 and in the spring
of 1949. Table 5 shows the fiow of the West Walker River as deter-
mined by meane of a pigmy current meter at various points and times
during the investigation. The points at which the measurements
were made are shown on plate 2.

On November 10, 1948, the measured pickup between stations 1
and 2, a distance of about 3.8 miles by river, was 9.0 cfs; and between
stations 2 and 3, a distance of about 3.5 miles, 10.6 cfs. Insofar as
could be determined the pickup was essentially ground-water dis-
charge. Two or three drainage ditches, each carrying a fraction of a
second-foot of water, emptied into the river in these two stretches.
No significant amount of water from canals or irrigation ditches was
entering the river between stations 1 and 3. Therefore, the pickup
of 19.5 cfs in 7.3 miles (an average of about 2.7 cfs per mile of river)
is principally ground-water discharge.
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TABLE 5, —Flow of West Walker River af five places beiween Wellinglon and

Hudson, Nev.
8tation, in down- Discharge
gtreamn order Loecation Date (cfs)
) .| BE Wi sec. 2, T. 10 N., R. 23 E., about 300 yards | Nov. 10, 1948 3.06
ﬁs = from way bridge. Mar. 9,1540 .40
B e | SRY{NE}{500. 23, T, 1IN, R.BE_____ .. ____ Nov. 10, 1948 121
3 NEYNEY sec. 18, T. 11 N,, R. 2 E., % mile upstream %T[:vr' 1&%‘&3 27
..................... SBG. . [l ' » . .
from cnunty-ros(i bridge 1% miles north of Central. %ar. 12: 113:3 % g
ar, .
e ————— BEm}i sec. 9, T.11 N,, R. 4 E,, about 134 miles up- | Apr. 4, 1949 46.5
8 from .
. SR SE4{SE)} sec.8, T.11N., B. # E,, 500 feet downstream | Mar. 14,1549 29,2
from bridge at Hudson, Apr, 41949 46.1

Nore.—~Numbered stations are shown on plate 2.

On March 9, 1949, a second series of measurements was made in
order to ascertain if the pickup measured during the previous fall had
been due in large part to return flow from lands irrigated 2 or 3 months
previous to the date of the fall measurement. By March about 5
months had elapsed since any sizable acreage in the arsa had been
irrigated; consequently, it was believed that any return flow from
canals and ditches would be negligible. Referring again to table 5,
it will be seen that the measured pickup between stations 1 and 2 on
March 9, 1949, was 9.6 cfs and between stations 2 and 3, 11.5 cfs.
The total pickup of 21.1 cfs in 7.3 miles, or at the rate of 2.9 cfs per
mile, is somewhat larger but nevertheless closely approximates the
average pickup of 2.7 cfs per mile measured during the previous fall,

To ascertain the pickup between stations 3 and 5, a distanee of
approximately 4% miles by river or 3% miles by air line, measurements
were made on March 14, 1949, at these points and at in-between
points where surface water was entering the river. At station 3 the
flow was 19.8 cfs and at station 5, 29.2 cfs. Inflows of 1.55 cfs from
8 drainage ditch in the NEYNEY see. 18, T. 11 N., R. 24 E.; 1.35 cfs
from a drainage ditch in the NW¥%NW¥eee.17,T.11 N.,R.24E.; 0.51
cfs from a ditch in the NE4SW sec. 9, T. 11 N., R. 24 E.; and 1.63
cfs from a ditch entering the river in the NE¥SEY sec. 9, T. 11 N,
R. 24 E., were measured. The pickup resulting from ground-water
discharge near the river was thus the increase in flow between stations
3 and 5 (9.4 cfs) less the sum of the measured inflows (5.0 cfs), or
about 4.4 cfs.

To bracket the pickup more closely, measurements of streamflow
were made at stations 4 and 5 on April 4, 1949. As shown in table 5,
the measured difference in flow in this 1%-mile reach was only 0.4 cfs
and represented a loss rather than a gain. As this is less than 1
percent of the total flow, or well within the limit of error even of high-
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grade stream measurements, one cannot be positive that the figure
represents a small loss between these points. It does indicate,
however, that most of the pickup measured between stations 3 and 5
occurs between stations 3 and 4. The topography near the river
supports this conclusion. Between stations 3 and 4 the flood plain
of the river is half a mile or more wide and supports a good growth
of native grasses irrigated in part with water from drainage ditches
but substantially by upward leskage of ground water. Between
stations 4 and 5 the flood plain becomes relatively narrow and has
only & narrow strip of native grasses.

Thus, as it passes through the valley, the West Walker River
appears to have a pickup in flow of about 25 cfs that is attributable
to ground-water discharge. More than three-fourths of this pickup
occurs in the west half of the valley between points 1 and 3. As in-
dicated on plate 2, the flood plain of the river is widest between these
points, and spring and seepage areas are common. The water table
is 80 near the land surface in many places that only saltgrass and
native grasses can be grown successfully. The =oil contains much
alkali and extensive tracts have an alkali crust.

As stated previously, it is extremely difficult to determine how much
of the pickup represents upward leakage from artesian strata and how
much is seepage from shallow, unconfined aquifers. Undoubtedly
a large portion represents excess irrigation water applied on the large
cultivated areas south of the river, which percolates to the water
table and then moves slowly riverward. However, a significant part
must also be artesian water, as indicated by the piezometric surface
shown on plate 2.

It will be noted that south of the river the piezometric surface has
an average gradient of about 20 feet per mile northwestward toward
the river. Immediately north of the river the gradient is southeast-
ward and eastward and much less, perhaps more nearly 10 feet per
mile. A definite trough thus exists in the piezometric surface that
more or less coincides with the course of the river. This trough is
unmistakable evidence that artesian water is being discharged along
the river in significant amounts.

A genersl idea of the magnitude of this discharge may be obtained
from the fact that an incomplete pumping test of well 11/24-32DC1
indicated a transmissibility of about 50,000 gpd per foot.> A similar
test of well 10/24-4CD1 indicated a transmissibility of about 20,000
gpd per foot. From observations made of the performance of other
wells during the investigation it is believed thet the average trans-
misgibility does not exceed 50,000 gpd per foot. Then, measuring

8 gall:ns per day flowing across a section of the aguifer 1 mile wide for each foot per mile of hydraulie
gradient,
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the length of the contours on the piezometric surface in the area where
most of the movement is toward the river, it is found that the section
is about 5 miles long. Plate 2 shows the gradient at right angles to
this section o be 20 feet per mile or more riverward. Multiplying &
transmissibility of 50,000 by the length of section by the gradient
gives 5,000,000 gpd (about 7.7 cfs) as the quantity of artesian water
moving northwestward toward the river. On the basis of information
in table 4, it is estimated that withdrawals from artesian wells south
of the river average about 920 gpm or slightly more than 2 efs. The
shape of the piezometric surface indicates that only a small part of
the artesian water moves northward beyond the river. Thus, in
round figures, it appears that 5.7 efs, or about 4,000 acre-feet annually,
is approximately the natural discharge of artesian water in the vicinity
of the river. This is somewhat less than a quarter of the estimated
annual pickup in flow of the river. Even though the figure of 4,000
acre-feet is only an approximation, it suggests that natural discharge
of artesian water is responsible for only a minor part of the total
pickup.
UNCONFINED WATER
SOURCE OF RECHARGE

Recharge to the unconfined ground-water aquifers is effected in
much the same manner and from the same general sources as recharge
to the artesian aquifers. Recharge directly from precipitation and
from stream or flood runoff is a minor part of the total recharge.
Some recharge is also effected by seepage from canals and ditches.
However, the recharge from that source probably is not large because
many of the canals and ditches have been lined with impervious ma-
terial in the reaches where large seepage losses formerly occurred.
Then, too, there is a tendency for the beds of canals and ditches to
become partly sealed with fine silt, clay, and organic material if left
undisturbed for some time; this has probably happened to many of
the older canals and ditches.

The principal source of recharge, then, is irrigation water in excess
of soil-moisture requirements,

MOVEMENT

During the investigation it was determined that, in general, uncon-
fined water south of the West Walker River is moving toward the
river, North of the river is a ground-water divide. Although the
position of the divide was not definitely ascertained, it appears to
lie 1 or 2 miles north of and more or less parallel to the river. The
water south of the divide moves toward the river but a substantial
part is discharged from the group of small water-table lakes, known

247957—53—4
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as the Beaman Lakes, in secs. 11 and 12, T. 11 N., R. 23 E. North
of the divide the unconfined water moves toward the alkali flat at the
north end of the valley.

UTILIZATION AND NATURAL DISCHARGE

Some shallow or unconfined water is utilized for domestic purposes
but generally artesian water is utilized where it is available at depths
not greatly exceeding 100 feet. Where flowing wells are not readily
obtained, shallow or unconfined water is often used for watering stock.
Only insignificant amounts are pumped for irrigation, usually for
lawns or gardens. The total amount of unconfined water pumped
for all uses is estimated to be equivalent to a continuous withdrawal
of 124 gpm, or about 200 acre-feet annually. (See table 4.) Shallow
or unconfined water intercepted by drainage ditches is utilized exten-
sively for the irrigation of meadowland and saltgrass tracts south of
the alkali flat.

South of the river, most of the unconfined or shallow water not in-
tercepted by drainage ditches percolates toward the river. Asit comes
within reach of the root system of native vegetation, principally
grasses, some of it is transpired. The remainder continues to move
riverward until discharged by evaporation from the moist land sur-
face, or through seeps or springs. ‘Thus a substantial part of the water
may be evaporated or transpired before reaching the river. The dis-
charge of unconfined water into the river is estimated to be about
15,000 acre-feet annually. This estimate is based in part, on measure-
ments of the invisible contribution to the pickup in flow of the river
(see pp. 4243), less an estimate of the portion of this pickup that
comes from artesian strata. If the flow from drainage ditches were
included, the discharge would be substantially more.

The Beaman Lakes collect much of the shallow or unconfined water
that originates west of the lakes. The greater part either evaporates
from the lake surface or drains to the river by a recently completed
drainage ditch. A small quantity probably percolates downward
and laterally and eventually reaches the river.

To accelerate the northward movement of unconfined water north
of the ground-water divide, several drainage ditches have been con-
structed.

One of the drainage units, known as the Long unit, was begun prior
to 1923. It was constructed to drain excess irrigation water from
lands in sees. 25, 26, 35, and 36, T. 12 N, R. 23 E. E. W. King,
assistant engineer of the Walker River Irrigation District, in 1923,
reported (in a letter to J. A. Bemer, Chief Eng., Walker River Irriga-
tion Dist., June 25, 1923) that a stratum of “hardpan’ ranging in
thickness from 1 to 5 feet was encountered along nearly the entire
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length of the canal (then completed only through secs. 35 and 36,
T. 12 N,, R. 23 E.). Numerous test holes bored to depths of 5 to 15
feet indicated that the hardpan was overlain and underlain by strata
of water-bearing sand. According to King’s report, test holes were
bored at distances of 100 to 500 feet ahead and on each side of the
canal as it was being dug and the height of ground water noted; in
most cases it was within a few inches of the land surface. As the canal
progressed, the water level in the test holes dropped very rapidly, and
after completion of the canal the water table in no place was less
than 4 feet below the land surface. The actual flow of ground water
from this portion of the canal, when completed, was about 6 cfs,

Two other drainage systems, known as the Jensen and Connell
units, were almost completed by 1923. They were designed to drain
lands lying for the most part in secs. 21, 22, 23, 26, 27, and 28, T. 12 N.,
R. 23 E. In his letter to Bemer, King reported:

These two units which are now nearly completed, have intercepted or headed
off a large flow of ground water, a portion of whiech comes from waste water and
a considerable portion which undoubtedly comes from the supply of water which
ginks in Red and Burbank Canyons and later rises to the surface and has already
done a great damage to over 2,000 acres of land, included in which is a large
acreage owned by U. 8. Connell and the Hunnewell Land and Cattle Co.

A large portion of thig land, a few years ago, was good alfaifa Iand but during
the past few years, nothing but salt grass or marsh hay has grown on it.

From the drainage work already completed, these lands are drying up very

rapidly and it is fair to presume that within a year or two, they can all be made
to successfully grow alfalfs again.,

The above accounts indicate that the discharge of unconfined water
in this part of the valley was considerable. Although the combined
flow of the drainage ditches at the time of completion was consider-
ably more than 6 cfs, this rate of discharge did not persist. As the
water table was lowered the flow to the drains decreased. In 1948 and
1949 the largest flow observed in the lower reaches of any one of these
drains was about 2 cfs. As stated previously, much of the water
intercepted by these drains is used to irrigate meadows and saltgrass
tracts south of the alkali flat. Only a small part reaches the alkali
flat, where it evaporates.

SPRINGS
NONTHERMAT

Springs are found at favorable localities in the hills and mountains
bordering Smith Valley. However, the flows are small and they are
important hydrologically only in that they help sustain the flows of
small streams or contribute to the recharge of the ground-water res-

ervoir by augmenting the underflow of streams and normally dry
cAnyons.
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In the valley proper, spring and seepage areas generally are found
in and along the margin of the flood plain of the West Walker River.
Individual discharges ordinarily are less than 1 or 2 gpm but the com-
bined discharges in a given area of discharge, such as a short section
along the toe of a terrace, may be 100 gpm or more. In a few places
the flows are ditched to a small reservoir or otherwise made available
for irmgation, but ordinarily no development has been made and the
springs flow to waste or supply the moisture requirement of small
but luxuriant patches of native grasses.

THEBRMAL

By far the most important group of springs are the thermal springs
along the toe of the Pine Nut Mountains in sec. 16, T. 12 N,,R. 23 E,,
known as Hinds Hot Springs, They were named after J. C. Hinds,
the first settler in the north end of the valley, who, recognizing their
value for agricultural and resort purposes, utilized their flow as early
as 1860. Today, the flow of several springs has been combined to
obtain an adequate head for irrigating pasture land. On October 21,
1949, the flow of the several springs was 550 gpm. The flow was
measured by means of a pigmy current meter in one irrigation ditch,
and a 3-inch Parshall lume in another. The highest water tempera-
ture observed was 143° F. at one of the larger spring orifices. On
March 3, 1948, about 20 months prior to this measurement, 8 maximum
temperature reading of 144° F. was observed.

Peale (1886, p. 199) gave the following data on these springs:
“location, 10 miles north of Wellington, Lyon County; temperature,
40-140° F.; flow, 91,000 gallons per hour; remarks, resort.” Owing
to the fact that Peale’s compilation, of necessity, included much re-
ported data rather than date he personally collected, most of the large
difference in discharge between the 1,500 gpm reported prior to 1886
and the measurement in 1948 probably can be attributed to an over-
estimation of the flow by locel residents prior to 1886. It is also
possible that the early report included the flow of all the springs in the
vicinity, whereas the later measurement included only the main flow
area. The combined flow of all the other smaller springs in the area
may be as much as a few hundred gallons per minute.

The origin of the water coming from the springs is not known.
Some of the main points of discharge are at an altitude of about 4,663
feet above sea level. Even with orifices at this altitude it is possible
that the source of the flow is deep-seated artesian water in the valley
fill rising along a fault. The possibility of thermal water issuing from
an orifice at a higher altitude than the piezometric surface of the non-
thermal water from which it may be derived is understandable be-
cause the average density of fresh water at ordinary pressure is 0.980
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at 150° F., whereas it is 0.999 at 60° F., a decrease in density of almost
2 percent. Thus, a nonthermal water coming in contact with a forma-
tion sufficiently warm to raise its temperature to 150° F. at a depth
1,000 feet below the normal piezometric surface would be able, by
following a conduit or otherwise percolating upward with essentially
no cooling, to reach an altitude almost 20 feet higher than the normal
piezometric surface. It is not known if the orifices of the hot springs
are definitely above the normal piezometric surface, but the above
example shows that, even if it were definitely established that they
are, this in itself would not preclude the possibility of the water
originating from artesian aquifers commonly tapped by wells in the
valley.

A second possible source is precipitation in the Pine Nut Mountains.
Immediately west of Hinds Hot Springs and just beyond the crest of
the mountains is a relatively flat triangular area of about 5 square
miles containing several depressions and small ephemeral lakes. The
granitic rocks forming the mountains ordinarily would be expected
to be unfavorable for deep percolation of water from these depressions
and lakes. However, the proximity of this unique high catchment
area t0 the equally unique springs may be more than coincidental.

The waters contain a very high percentage of sodium and are there-
fore unsatisfactory for irrigating all except the most sali-tolerant crops
(see quality-of-water section). For many years the flow of the
springs has been used to irrigate pasture land, consisfing in large part
of native grasses and saltgrass.

A few other thermal springs rise along the margin of the valley floor,
beginning &t a point about half & mile south of Hinds Hot Springs and
extending northward to a point about due north of the alkali flat.
Generally, the flow of each spring is less than 5 gpm and the tem-
perature is a little less than 70° F,

In the NEY sec. 34, T. 13 N,, R. 23 E., a group of springs have a
combined flow estimated at 60 to 70 gpm. A reservoir encircles the
springs and can be used to store the water, thus providing a consider-
ably greater head of water for irrigating adjacent fields. The springs
are not utilized intensively today. However, records in the office of
the State Engineer and the now-dilapidated improvement structure
at the site indicate that 20 acres or more of alfalfa and pasture land
were irrigated by the springs in the 1930’s. It is probable that the
flow of these springs decreased during the years following the use of
the Ambassador well in the NW¥%SW¥ sec. 25, T. 13 N, R. 23 E,,
beginning in 1933, inasmuch as the flow of artesian wells bordering
the north side of alkali flat were reduced greatly or stopped altogether.
The temperature of the water inside a 2-foot-diameter section of
culvert pipe, evidently placed over one of the better spring orifices,
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was only 63%° F. on May 26, 1950. Owing to the considerable length
of time the water was inside the well casing before being discharged,
and its susceptibility to temperature changes caused by changes in air
temperature, it is possible that the water temperature would be several
degrees higher were it possible to measure it nearer one of the larger
orifices.

QUALITY OF WATER

GENERAL CHARACTER

Natural water varies greatly in the concentration and composition
of dissolved constituents and correspondingly in its suitability for
irrigation and other uses. Some of the constituents are beneficial
to plants; others seem to have little or no effect on either plants or
soils; and still others either impair plant growth or have a harmful
effect on the soil, or both. The major constituents include the cat-
ions—calcium, magnesium, and sodium—and the anions—bicarbon-
ate, sulfate, and chloride. Constituents usually present only in rela-
tively low concentrations include potassium, carbonate, nitrate, silica,
and boron. Otfher constituents in low concentration may be present
but oftentimes are not determined.

SIGNIFICANCE OF DISSOLVED CONSTITUENTS

Silica.—Silica is & major coustituent of all soils, but the small
quentity found in irrigation water seems to have little effect on the
physical or chemical properties of the soil. Usually natural water
contains from 10 to 60 parts per million of silica.

Calcium.—Calcium is found in nearly all natural waters, soils, and
plant tissue. It is essential to normal plant growth and is beneficial
to the soil. A calcium soil is friable, easily worked, and does not ‘“run
together’’ or become impermeable when wet.

Magnesium.—The reaction of the magnesium ion with the soil is
much like that of calcium. It is essential to plant nutrition and is an
important constituent of the chlorophyll of green plants.

Sodium.—Sodium, like other cations, reacts with certain base-
exchange materials in clay soils, resulting in a change in both the
physical and chemical characteristics of the soil.

When sodium is the predominant cation certain unfavorable condi-
tions develop. When wet, the soil deflocculates or “runs together’”
and becomes sticky and impermeable. Upon drying, the soil becomes
hard and large cracks appear. So called “slick spots” may appear
in irrigated fields and black alkali-—sodium carbonate—may also be
formed.

For these reasons the concentration of sodium in a water is one of
the three most important criteria for judging the suitability of a water
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for irrigation. Inasmuch as the adverse effect on the soil is related
more closely to the ratio of sodium to the total cations than to the
absolute concentration of sodium, the sodium concentration is ex-
pressed as percent sodiurn. To do this it is necessary to express the
cations in equivalents per million, which for practical purposes is
accomplished by dividing the concentration of calcium, magnesium,
and sodium, expressed in parts per million, by their combining weights,
20, 12.2, and 23, respectively. The percent sodium is then 100 times
the ratio obtained by dividing sodium by the sum of caleium, magne-
sium, and sodium, all expressed in equivalents per million.

Potassium.—Potassium in most natural waters is found in concen-
trafions of less than 10 parts per million. Because of the low concen-
tration it is usually not determined separately but is included (ex-
pressed as sodium) with the reported concentration of sodium. Its
reaction with the soil is similar to that of sodium, although not quite
so harmful. It is essential to the growth of plants, being one of three
major plant-food elements,

Carbonate—Alkali carbonates, such as sodium and potassium, are
often present in'mineral springs but only as traces in natural water.
These carbonates are soluble in water, whereas the carbonates of cal-
cium and magnesium are relatively insoluble in water. If a soluble
alkali carbonate in irrigation water is applied to a soil that does not
contain an excess of soluble calcium salts such as gypsum, the soil
structure will be impaired, taking on the characteristics deseribed in
the paragraph on sodium. Sodium carbonate is undesirable in an
irrigation water for this reason, as it forms “black alkali’” and it is
extremely toxic to plants,

Bicarbonate—Calcium bicarbonate is contained in most irrigation
water. Itisa desirable constituent in that it ultimately forms calcium
carbonate when carbon dioxide is liberated by a rise in temperature
or upon evaporation. Calcium carbonate probably affects plant nu-
trition very little but it is of vital importance in maintaining desirable
soil characteristics.

Sulfate—Sodium and magnesium sulfates are readily soluble where-
as calcium sulfate (gypsum) is relatively insoluble. Sulfate has no
characteristic action on the soil, other than to increase the salinity.
Sulfur is essential to plant nutrition and is readily available to plants
in the form of sulfate.

Chloride.—~The common chloride salts are all soluble. Plants seem
to develop normally in solutions containing only traces of chloride,
but are injured and even killed when subjected to high concentrations.
Low concentrations of chloride are therefore desirable in irrigation
water. There is no practical method for removing chloride from irri-
gation water.



52 GEOLOGY AND WATER RESOURCES OF SMITH VALLEY, NEVADA

Fluoride.—In the low concentrations found in most water fluoride
has no noticeable effect on either plants or soils. It is important in
human nutrition, however, as a small quantity—about 1.0 part per
million—is beneficial in preventing decay of teeth. If the concentra-
tion is greater than about 1.5 parts per million, use of such water by
children during the formative period of their permanent teeth results
in a dental disorder known as mottled enamel. Teeth injured by
fluoride erupt, exposing a dull chalky surface which later may be
stained brown. The higher the fluoride content of the water the

greater is the probability for mottled enamel. There is no evidence
" that normally formed feeth are endangered by drinking water having
fluoride concentrations in excess of 1.5 parts per million.

Nitrate—Nitrate is one of the three major elements in plant nutri-
tion. It promotes succulant growth of forage crops adequately sup-
plied with water. In the concentrations found in most water it has
little effect on the soil structure. When nitrate in excess of a few
parts per million occurs in shallow wells it may be an indication of past
or present pollution, as one source of nitrate is the complete oxidation
of nitrogeneous organic matter. Nitrate may also be leached from
rocks, including some caliche deposits. If nitrate fertilizer is used
some of the nitrate may be leached from the soil and taken into solu-
tion by the ground water.

Boron.—Boron is a constituent of almost all irrigation water, al-
though the concentration is small, generally ranging from a trace to
several parts per million. In the concentrations generally found in
irrigation water boron has no noticeable effect on the soil. Some
boron is essential to plant growth, but concentrations slightly above
optimum can be exceedingly toxic.

Accordingly, it is necessary to consider the concentration of boron
when classifying waters for irrigation. Scofield (1935) proposed the
following limits for boron:

Tasre 6.—Permissible limits for boron of several classes of irrigalion waler

Classes of water Sensltive | Bemitolerant| Tolersnt

crops crops Crops

Rating Grade {ppm} (ppm) {ppm)
1| Excellent. . oo <0.33 <. 67 <100
2 Qo0 e e 0.33 to 0.67 | 0.67 t0 1.83 | 1.00 to 2,00
3| Permisgible . ... e ————— 0.67 t0 1.00 | 1.33 to 200 | 2.n0 to 3,00
4 | Doubtiuak, . e ———— LO0Oto 1.25 | 20010 2,60 ] 8,00t0 3.75
6| Unsuitable . e eaee >1.26 >2.50 >3.76
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In determining the suitability of a water for irrigation the kind of
crop to be irrigated must also be considered. Eaton (1935) has
grouped crops according to their tolerance to boron. Some of the
crops for which relative tolerances of boron have been listed are shown
in the following table.

TaBLe 7.-—Relotive {olerances of ecrop planis to boron
[In each group the plants first named are considered to be more sensitive than those that follow]

Bensitive Bemitplorant Talesant
Aprieot Lima bean Carrot
Peach | Bweet potato Lettuce
Cherry | Bell pepper | Cabbage
Grape Tomato | Turnip
Apple | Pumpkin Onion
Pear Oat Broad bean
Plum Milo Alfalfa
Navy bean Corn GGarden beet
Wheat SBugar beet
Barley Asparagus
Field pea
| Radish
Potato

Reference to tables 6 and 7 will show that a concentration of 1
ppm (part per million) of boron may put a water in the ‘‘doubtful”
class if used to irrigate crops extremely sensitive to boron, whereas
the same concentration would permit the water to be classified as
‘““excellent” if used to irrigate plants or crops tolerant to boron.

EXPRESSION OF TOTAL MINERAL CONCENTRATION

The total concentration of the mineral constituents is indicated by
one or more of the following values: electrical conductivity, dissolved
solids, or total eations or anions.

Electrical conductivity.—The fact that a large proportion of the
inorganic salts in natural water are ionized and thus permit passage
of an electric current, has led to the practice of measuring the clec-
trical conductivity of a solution as an indication of the concentration
of the constituents, The standard unit of conductivity is the mho/cm
(reciprocal ohms per centimeter). However, this unit is so large that
for convenience of reporting it was deemed desirable to express con-
ductivity in micromhos/cm, thus giving most natural water electrical
conductivities in units of hundreds or thousands. Electrical con-
ductivity is ordinarily reported as micromhos at 25° C. or EC X 10°
at 25° C., both of which have the same numerical value.

Dissolved solids—The concentration of dissolved solids is obtained
by evaporating to dryness a definite quantity of the filtered water and
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TOTAL CONCENTRATION AS ELECTRICAL CONDUGTIVITY
F1auRE 6.—~Diagram for use in interpreting the chemieal analyzis of an irrigation water.

weighing the residue. The weight of the residue is then converted to
parts per million. A crude relationship between dissolved solids and
electrical conductivity has been noted; multiplying the EC X 10° at,
25° C. by 0.7 gives an indication of the approximate content of dis-
solved solids in parts per million for most natural water.

Total cations or anions.—The total cations in a solution equal the
total anions if both are expressed as equivalents per million. While
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this relationship is used mostly to check the accuracy of an analysis,
it also has been found that a reasonably consistent relationship exists
between total cations or anions and the concentration of dissolved
constituents. Thus, for approximate values, it can be assumed that
EC X 10* at 25° C. divided by 100 equals the sum of the cations or
anions, expressed as equivalents per million.

CLASSIFICATION OF WATER FOR IRRIGATION

The suitability of a water for irrigation can usuallv be determined
if the following characteristics are known: the total concentration,
the percent sodium, and the concentration of boron. The total
concentration can be expressed in any of the three ways outlined in
the discussion of determination of total concentration of constituents
(pp. 53-65). Percent sodium is defined under Sodium (p. 50).
Limits for boron are set forth in table 6 (p. 52).

Wilcox (1948) has proposed the use of a diagram for classifying
irrigation water on the basis of total concentration and percentage of
sodium. This diagram is shown in figure 6. On the left margin of
the diagram are shown values for percent sodium, and at the lower
margin are plotted values for electrical conductivity (EC X 10° at
25° C.) ranging from 0 to 3,500. Five classifications of water, ranging
from excellent to unsuitable, are delimited. To use the diagram,
move vertically up the left-hand margin to a point corresponding to
percent sodium, and then move horizontally to the right a distance
equal to the electrical conductivity. This point indicates the classifi-
cation of the irrigation water,

It should be remembered that the limits for the various classifica-
tions are empirical and that other investigators of the percent sodium-
total concentration relationship have advocated limits differing some-
what from those given in figure 6. Then, too, other factors such as
soil texture, type of soil, and drainage may change the limits con-
siderably, The diagram sets limits for water applied to crops having
o moderate tolerance for dissolved salts, growing under average
conditions of soil texture and drainage.

CLASSIFICATION AND INTERPRETATION OF ANALYSES OF
GROUND WATER

In June 1950, water from 17 selected wells and 1 spring was col-
lected and analyzed to determine the suitability for irrigation. The
results of these analyses, plus 9 other analyses made by the Depart-
ment of Food and Drugs, University of Nevada, previous to that
date, are listed in table 8. The analyses show only the dissolved
mineral content of the water and are not an indication of the sanitary
condition of the water.
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The chemical character of the water of the several samples is indi-
cated by the plotted positions shown in figure 6. Points were located
on the basis of the computed percentage of sodium and measured con-
ductivity except for 10 samples for which the conductivity was de-
termined by dividing the determined value for dissolved solids by 0.7,
the conversion factor generally used.

It will be seen that most of the analyses plot within the excellent-to-
good class. Only two exceptions were observed in the southern part
of the valley. One was water from well 10/23-2DB2. It is believed
that this water represents, in part at least, the quality of the water
riging along a fault near the toe of the mountains bordering the south
side of the valley floor. A tempevature of 143° F. was observed after
the well was pumped for a few minutes. Water from other wells
along the southern edge of the valley having abnormally high tempera-
tures may have a similar composition. The water is classified as
“permissible’’ to *“doubtful” for irrigation use because of the high per-
centage of sodium.

The chemical composition of this water is very different from that
of the artesian water generally found in the southern part of the valley
but quite similar to water at Hinds Hot Springs, about 10 miles to the
north. The similarity of these waters may be due to the fact that
both probably are associated with faults. They may have a common
source different from the major part of the ground-water supply, or
they may be derived from the main body of ground water but are
greatly changed in composition as a result of the high temperature,
and perhaps the composition of the rocks, near the faults.

The composition of water from well 11/24-31BB1 appears to be
anomalous. The water is classified as being doubtful to unsuitable
for irrigation because, although the percentage of sodium is almost
zero, the water contains excessive soluble salts. Mr. A. Mencarina,
owner of the well reports that the well is 80 feet deep. That the water
is excessively hard is shown by the fact that the sample analyzed had
a hardness of 1,300 ppm, expressed as calcium carbonate. The occur-
rence of a highly mineralized water in an area where most of the water
generally has a low mineral concentration may be explained, in part,
by noting that the depth of the well is reported as 80 feet. The well
presumably does not tap the artesian aquifers from which most of the
ground water is withdrawn in Smith Valley. The analysis shows that
the mineral matter in the water is composed largely of calcium sulfate
and magnesium chloride. It seems likely that the well taps a local-
ized deposit of soluble mineral salts containing appreciable amounts
of sulfates and chlorides of calcium and magnesium. Gypsum de-
posits are often found in semiarid regions where water containing
calcium sulfate, often derived in large part from iron and other metal-
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lic sulfide, has evaporated sufficiently to precipitate the calcium sul-
fate. 1t is possible that other deposits containing similar soluble
salts may be found locally at shallow depths. It is believed, however,
that water having low mineral concentrations can be obtained in these
localized areas by casing off the shallow aquifers and drilling to a depth
sufficient to tap the relatively extensive artesian aquifers.

Water in the northern half of the valley generally contains a high
percentage of sodium. Percentages of sodium approaching 100 were
indicated for water from wells 12/23-24CC1, 12/23-24CC2, and 12/23-
24CD1. The principal mineral constituent of the water from these
wells is sodium bicarbonate, the concentration evidently increasing
with depth of the well. Continued use of the water for irrigation
probably would prove toxic to most plants and would deflocculate
most soils.

Water from Hinds Hot Springs, 12/23-16D, contains 95 percent
sodium and for that reason is classified as doubtful to unsuitable for
most irrigation uses. As previously mentioned, it is similar in chemi-
cal composition to water from well 10/23-2BD2,

Water from wells 13/23—-25CB1 and 13/23-27DD4 is classed as per-
missible to doubtful because of its high percentage of sodium. These
wells border the north side of the alkali flat and the water from them
probably represents the quality of water one might expect from wells
several hundred feet deep in that part of the valley.

Only 2 of the 18 waters analyzed during the present investigation
contain fluoride in concentrations exceeding 1.5 ppm. Significantly,
both are samples of thermal water, with which high concentrations of
fluoride are often associated. Water from well 10/23-2DB2, used as
the supply for a public swimming pool, contained 3.5 ppm of fluoride.
A temperature reading of 117° F. was observed after the well was
pumped for a short period. It is probable that an even higher tem-
perature would have been obtained after a longer period of pumping.

Water from one of the main spring orifices at Hinds Hot Springs,
12/23-16D, contained 2.7 ppm of fluoride. The temperature of the
water was 143° F. Most water whose temperature indicates little if
any mixing with thermal water contained only 0.2 to 0.4 ppm of
fluoride.

From the limited data available, it appears that high contents of
fluoride are associated with the thermal water found along the south
and west sides of the valley, presumably along fault planes. The
fluoride content of water in and adjacent to these belts probably de-
pends in large part on how much dilution occurs by mixing of the
thermal water with other water having insignificant concentrations
of fluoride. To the extent that temperature might be considered as &
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measure of such dilution, it appears desirable that the water in these
belts having temperatures considerably above normal be analyzed
to determine the fluoride content if such water is to be used habit-

ually by children during the formative period of their permanent
teeth.

GROUND-WATER DEVELOFMENT
STATUS OF DEVELOPMENT, 1950

Most of the ground-water development has been for domestic and
stock use. The drilling of small-diameter wells in the area of artesian
flow has been popular since the valley was first settled in the 1860’s.
To date 110 or more flowing wells have been drilled. (See table 4
and pl. 2.) The yields of these wells range from less than a pint to
several hundred gallons per minute, although the yields of a majority
of the wells range between 10 and 50 gpm. In addition, some 40
artesian wells and about 50 water-table wells are pumped for domes-
tic and stock use.

Development of ground water for irrigation on a significant scale
was begun in 1948 with the drilling of well 11/24-32DC1. This well
is being used successfully to supplement surface water in growing
alfalfa, potatoes, and grain. The well yields 900 gpm with a lift
of less than 100 feet. The lift was considerably less than 100 feet
at the same rate of pumping prior to a cave-in and consequent sinking
of the casing, which occurred a few months after the well was first
pumped.

Later in 1948 well 10/24-4CD1 was drilled to a depth of 250 feet.
The yield of this well is about 700 gpm, and the pumping lift is about
145 feet. The only well drlled so far for irrigation of the area north
of the West Walker River is well 11/23-3DC1. It was drilled in
1948 on the lower part of the Burbank-Red Canyon fan to a depth
of 275 feet. The well yields about 500 gpm with a lift of about
130 feet.

Only well 13/23-25CB1 (Ambassador well) has a flow large enough
for extensive irrigation. It was drilled in 1932 to obtain water for
mining operations but has not been used for this purpose since 1938.
In recent years the well has been used for irrigation. The rather
large flow of about 400 gpm can, in part, be attributed to its depth
of at least 540 feet, with the possibility that it penetrates fractured
volcanic bedrock, and to the gravel-pack type of construction. How-
ever, referring to figure 6, it will be noted that the quality of the
water is not suitable for many crops commonly grown in the valley.

To date, it is estimated that the withdrawals from flowing artesian
wells total about 2,000 acre-feet annually; from pumped artesian
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period 1948 through 1950. Included in the group are two wells on
which continuous water-stage recorders were maintained.

Available well logs are listed on pages 80-88. For the most part
the logs were obtained from drillers’ logs filed in the office of the State

Engineer.
NUMBERING SYSTEM

The number assigned to a well or spring in this report is both an
identification and a location number, It is based on the Mount
Diablo base and meridian of the General Land Office. A typical
number consists of three units. The first unit is the number of the
township north of the Mount Diablo base line. The second unit,
separated from the first by a slant, is the number of the range east of
the Mount Diablo meridian. The third unit, separated from the
other two units by a dash, lists the number of the section and is
followed by a letter designating the guarter section, a second letter
designating the quarter of the quarter section, and finally a number
to show the order in which the well or spring was recorded within the
subdivision. The letters A, B, C, and D designate, respectively, the
northeast, northwest, southwest, and southeast quarters of the section
and of the quarter section. For example, well number 11/23-25AD2
designates the second well recorded in the SE}NE} sec. 25, T. 11 N,,
R. 23 E., Mount Diablo base and meridian.

On plate 2, owing to space limitation, only that part of the number
designating the subdivision of the section and the order in which the
well or spring was recorded in that subdivision is shown. The section
number is shown near the center of each section in T. 12 N., R. 23 E.
The section number in any other township can be determined by
noting the corresponding section number in T. 12 N,, R. 23 E.
Township and range numbers are shown on the edges of the plate
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MEASUREMENTS OF WATER LEVEL AND ARTESIAN PRESBURE,
1948-50

[8ee Deseription of wells {pp. 63-71) for other details of wells]

10/23-11AA1, Nevada Dept. of Highways, Unused drilled well.
Water level, in feet below measuring point, 13/9--50

‘Water Water Whater
Date level Date level Date Jevel
1949 1950 1960
DEC. e 2440 || Mayos_ ______________ 2402 || Sept. 28 ... 20. 58
1960 ANL. 9. e 1.7 || Nov. 20_________...___ 23.01
ADr 24 e 26. 4

10/24-3BAl. Dr, Ross. Drilled stock well. Equipped with jet-type pump
powered by gasoline engine. Water levels, in feet below measuring point: May
28, 1048, 61.28; Aug. 23, 1948, 61.45; Dec. 21, 1948, 61.56.

10/24-4CD1. Herb Rowntree. Drilled irrigation well, diameter 14 inches,
from 0 to 150 feet, 12 inches, from 150 to 250 feet; depth 250 feet. Equipped
with turbine pump and direct-drive electric motor. Pumping rate, May 5, 1949,
800 gpm, drawdown 50 feet; June 8, 1949, 700 gpm, drawdown 70 feet.

Water level, in feet below measuring poinl, 194850

Water Water ‘Whater
1948 1948 1960
July A . 6554 || Mar.9____________.___. 62.48 |{ May 28 __. _______. 175. 64
Aug. 5 . 63.64 || Aug. 17 .. 7211 || Aug. 18 .- 68,79
Nov.2 _____ ... 6L6L [ Nov. 4o e 67.99 || Bept. 28 ______________ 68, 46
Nov.30 e 81. 68 1950 Nov. 20, e eee 67. 87
Mar. 30_____._________ 68. 46
i

1 Pump shut off 24 hours prior to measurement,

10/24-5AB1. Herb Rowntree. Drilled domestic well. Equipped with jet
pump and electriec motor., Water levels, in feet below measuring point: May 27,
1948, 23.73; June 17, 1048, 28.56; Aug. 5, 1048, 28.6 (irrigation well, 11/24-32DC],
about 350 feet northeastward had been pumping continuously at rate of about
900 gallons per minute 3% days prior to measurement).

10/24-5AD1. Herb Rowntree. Drilled domestic well. Equipped with Llift-
type pump. Water levels, in feet below messuring point; Mar. 29, 1948, 36.10;
May 10, 1948, 39.00; May 24, 1948, 37.47 (well 11/24-32DC1 not pumped during
week preceding measurement); June 8, 1949, 39.756 (well 10/244CD1 had been
pumping at rate of 750 gallons per minute for about 12 hours daily beginning
June 1. Well 11/24-82DC1 had not been pumped during the week prior to
June 8).
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10/24-5BB1. J. H, Hardie, Drilled domestic well. Equipped with jet pump
and electric motor.

Wader level, tn feet below measuring point, 1948

SR 1 R D 3 T
Mar. 3 o amen 4210} May 24 ______________ 80.04 | July 21 ________ 50, 00
May 10, oo e 15493 || June 17 ___ 40.70 || Aug 5o 1 50, 92
1 Well 11/24-32DC1 pumping.

10/24-8CB1. Fred Fulstone. Dug and drilled domestic and stock well, 4
by &~foot opening, 0 to 60 feet, 8-inch casing, 60 to 480 feet. Equipped with
jet pump and electric motor,

Water level, in feel below measuring point, 1848-50

e B e |wr| b |
1949 1949 1960
June 8 ... 55.28 || AUg. 17... . oo 53.82 || Aug. 18 . ...______ 53.18
Tuly 6.l B4 77 Bept. 28 17T 52 86
1950
MBY 2. oo B5. 44

10/24-7TBD1, Tred Strieby. Drilled domestic well. Equipped with jet pump
and electric motor.

Water level, in feet below measuring point, 194950

pas | Y i =
1
1849 1950 1960
May 6. oo 63.20 || May 26. . ooooooe 64.93 || Sept. 28 _..______ 6204
Aug 17t 6280 || Avg. 18 _ . .. 63.00 [| Nov, 20, . oao.. .. (3.68

11/23-1AB1. C. G. 8mith. Dug stock well (used infrequently), diameter 3%
feet, depth 29.6 feet. Equipped with lifi-type pump and gasoline engine.
Meaguring point, top of conerete well casing, 2.0 feet above land surface.

Waier level, in feet below measuring point, 1949-60

il el R Al B b
189 1860 1950
Mar. 0o e reeeeeeee 2397 || Mar. 80 ccacamcne—a. 23.07 |} Sept. MW _.oviean 8.0
Awg. 22 _____ . ____. 2.2 || May 26 oo aee 24.35 || Nov. 20 - oo 0
Nov. 4 _____ . 23.34 || Aug. & ________ ... 23.11
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11/23-3DC1. R. B. Day. Drilled irrigation well. Equipped with turbine
pump and direct-drive electric motor. Pumping rate, May 24, 1950, 500 gpm,
drawdown, 81 feet.

Water level, in feel below measuring point, 19,860

Water Water Water
Date level Date level Dats level
1848 1049 1950
Tuly 36 emeaa 40.98 || Mar. 10._____________ 5160 || Aug, 9. oo 40, 82
Nov, 80 cemccmmam e 50.44 || Jume 8. ... _______ 80.75 |1 Nov. 2. cveeevcemmees 50, 66
Aug. 2 . ___ ________ 40.80
1049 Nov.4 ______ ... 50.98
Jan, 8l oo 51 34

11/23-11BA1. A. Bunkowski. Drilled domestic well. Equipped with lif¢-
type pump and electric motor.

Waler level, in feet below measuring point, 1949-50

Date g Date Nster Date e
1040 8.68 || May 20 2% 7.90 || Nov. 20."%% 7.87
| I—— I - L N | € - L) | . .
Bee. Ape Tl ewm
1960
Mar, 80 e e 10. 18

11/23-24CD1. Mrs. Kate Gallaner. Drilled domestic well.
Waler level, in feet above measuring poini, 1949-50

Date e !fﬁl Date et Date Water
16848 1950 1850
AUB 22 eeee 32.0 || Mex. 80 oo 3423 | Sept. 28 . 86. 2
NOV 4 emccccemmammem 823 || AUE. 9 e 13L2 || Nov. 20, oo 352

1 Withdrawal for several hours at rate of about 6§ gpm 5 minutes prior to measurement,

11/23-26AA1. A. C, Sayre. Drilled domestic and stock well. Water levels,
in feet above land surface: Mar. 30, 1948, 35.3; Nov. 30, 1948, 32.5; Aug. 22,
1949, 31.2; Nov. 4, 1949, 33.0.

11/23-27DC1. C. and M. Groso. TUnused drilled domestic well. No equip-

ment. .
Waier level, in feet below measuring point, 1948-50

Dwe | Yol D | Y Dee | Yot
19 1048 . 1050

o i B s B 4 e

0% | F . OV, e e me e Pt 28 e e

Nov. 8 Nov. 28. .- 7L 16
1048 1950

Jam. 81 e 7417 || Mar. 20 oo 76. 20

Mar, 10. e | 76,08 || May 24, . ... 7L.05

11/24-18AD1. Mrs. W. E. Allen. Unused jetted well. Equipped with con-
tinuous pressure recorder. Water level, in feet above measuring point: May 26,
1048, 18.8 (well had been flowing continuously for several years at rate of 25
gallons per minute until 10 minutes prior to measurement).
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Water level, at noon, in feei above measuring poini, 1949

[From recorder charts]
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Water level, al noon, in feet above measuring point, 1950

[From recorder charts]
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11/24-18AD2, C, G. Wines. Drilled domestic well. Measuring point, top of
1-inch pipe plug, 1.0 foot above land surface, 4,736.5 feet above mean sea level.

Waler level, in feet above measyring point, 1848-49

1948 1848 1049
Mar. 3 . oo 3L.6 |} Nov. 30 __._..._.___ 270 (| Ang. 17 _____________. 21.8
May 26 - oo 6.4 Nov.4.. oo 2.3
Nov. 2. coeecareen 25.8 1249
Mayll..__._ ... _. 2.1
June 8 ... _______ 2.1

11/24-18DA1, Mrs, Mary Harrison, Drilled domestic and irrigation well.

Waler level, in feet above measuring point, 194850

‘Water Watar Water
Date level Date level Date level
1048 1950 1
June 2. . 245 || Mar.30. __.__ 2.7 || Nov. 29 _____________. 26.5
18, Elel:ff gz's """""""" gt g
Mar, 10 .. 25,2 T
May1l. . 23.4

11/24-19DAL. B. A. Harrison, Drilled domestic weil. Equipped with jet-type
pump and eleciric motor, Water levels, in feet above measuring point: June 2,
1948, 16.0; Nov. 2, 1948, 14.6; May 11, 1949, 10.5; June 8, 1949, 13.5.

11/24-21BCl. Hastings. Unused drilled domestic well. Water levels, in feet
below measuring point: Mar. 31, 1948, 41.82; Nov. 30, 1948, 43.23; Jan. 31, 1949,
43.34; Mar. 10, 1949, 43.49.

11/24-22DC1. Fred Fuistone. Unused dug well. Equipped with Stevens
Type F continuous recorder. Measuring point, top of floor of recorder shelter,
0.1 foot above concrete well curb, 0.7 foot above land surface, 4,889.2 feet above
mean sea level,
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Water level, al noon, after adjusiment for barometric fluctuation, in feel below measwur-

nt, 1948
[From recorder charts]
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Water level, al noon, afier adjustmeni for barometric fluctualion, in feet below
measuring point, 1950

[From recorder charts]
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11/24-27CB1. J. C, Banders. Dug domestic well, Equipped with jet-type
pump and electric motor. Water levels, in feet below measuring point: Mar. 3,
1948, 22.24; Mar. 10, 1949, 26.70; Aug. 29, 1950, 19.60.

11/24-27CC1., A. A, Chisholm. Drilled domestic well. Equipped with jet-
type pump and electric motor.

Water level, in feet below measuring poini, 1948-50

Water Water Water
1048 19459 1850
Mar. 8 . .- 8.7 || May18. . ... 44.06 |} Mar. 80 ... ... 42,47
Mer. 8l ... 39.47 || May a3l . 43. 48 || June 13..ocv e 42,37
Meay 10 .. 4L12 [ June 8. oo 43.22 |f Aug. 28, _____ ... ... 30.78
Mey24. . . ... 41,071} Avg. 23 . 42,42 || Sept. 28 oo eeee e 30.07
.- Dec. 21T 418 " NOV. 29, - 30.20
Mar.9_.___ - | 42, 64
May ..o 44,30




WELL RECORDS 79

11/24-32AB1. Mrs. Nellie Albright. Drilled domestic well. Equipped with
centrifugal pump and eleetric motor.

Water level, in feel below measuring point, 1948-60

Water Water ‘Water
Date lavel Date level Date level

1049

174 14,75 || Aug. 22, ..o rennnan 16,92

1481 285 || Nov. 4o oo ... 428

3.45 2.8

3.15 1650

3.08 Mar. 30, oo 5.11

333 3.85 || May 26 _____._I-C 1925

3.40 3.61 || Aug. 17.. - 4,60

127,08 || Sept. 28___ 4.16

136,61 || Nov.29_ ... .. 3.0

l Well 11/24-32D01 ping at rate of about 000 gpm.
at rate of fow per minute.
' Pump shut off 10 minutes.

11/24-32DC1. A. Nuti. Drilled irrigation well. Equipped with deep-well
turbine pump and 40-horsepower direct-drive electric motor,

Water level, in feet below measuring point, 1948-50

Dats | Yo Date | Yatr pwe | Y
1048 1048 1049
b (. S 20,52 §| Ty 36, 32,80 (| Nov. 4o e aa 30. 86
May 2. 30.02 || July 21 e e | A7
(1) & B, 30.56 ' Nov. 30 oo | 32.52 1080
JUBE 2. 30, 88 Mar. 30 8L 50
JUne 30, eeeeeememaaee 83.00 1949 Aug. 18 ... 31.00
Jan, 3. cveeemeeeee 32.04 || Bept. 28 ceeo e 30.23
Mar. 9. e emee 33.36 || Nov 29 . . .. _. 29.92

11/24-33CC1. 8. Maritorena. Unused drilled domestic well. Equipped
with jet-type pump and electrie motor,

Water level, in feel below measuring point, 1949

Watar ‘Water Water
Date level Dats level Date level
Ape 19 oL 57.94 || Tme 8. __._._____ 57.90 || Ang. 17— oooeeena | 186.44
WD 150064 || Tuly Bomoomoooooeo | 57.14

1 'Well 11/24-22DC1 pum, abeut 900 and well 10/2440D1 pumping abont 780
3 Well 11/24-32D01 pumpiigg about 960 gpm. e, P ng gpi.

11/24-34DB1. E. J. Alpers. Unused drilled well. Depth to water, in feet
below measuring point: May 26, 1948, 85.72; Aug. 23, 1948, 86.78; Dec. 21, 1949,
88.82.
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12/23-10BC1. A. Castaing. Drilled stock well. Water levels, in feet above
land surface: Qct. 21, 1948, 32.0 (afier stopping flow for 20 minutes); Mar. 10,
1949, 32.0 (after 20 minutes); Aug. 22, 1949, 33.3 (after 40 minutes); Aug. 8, 1950,
23.2 (after 5 minutes), 27.1 (after 10 minutes), 30.5 (after 20 minutes), 33.0
{after 40 minutes).

12/28-22AC3. 8. H. Hunnewill. Drilled stock well.

Waler level, in feet above measuring point, 1948—50

Date oL Date e Date Yeter
1948 1849 1050
Aug. 6. e 70| Jume 8. oo 7.2 |} Bept. 28eee. .. .0
Ang. 22 . . 68| Nov. 2. .. . 8.2
1848
B2 T S 7.4

12/24-30CD1. Unused drilled well.

Water level, in feet below measuring point, 1948-50

S I -
1948 1
May 28, oo 47.95 || June 8. . e 49,42 B0, 08
Tun8 A0 e 4830 || Aug. 22. ..o 49. 84 50. 04
Nov 80 o 48,78 [{ Nov. 4. ... 40,00 4083
49.86
1040 1850
Jan. 3l - 48,70 |{ Mar. 30 . _.eeo_.. 49. 87
ar. 10 el 48,77 || May 26 eeaao 49,

LOGS OF WELLS
[See Deseription of wells (pp? 63-71) for other detalls of wells]
10/23-2DD2. Barbara Carlson. Domestic well, perforated from 20 to 40 feet
with 4-inch wide slots. First water at 33 feet; static level at 18 feet; temperature,
warm; yield, 30 gpm by bailer test. Drilled by Harvey Meyer, Carson City,
Nev, Completed Oct. 29, 1847. Driller’s log.

Clay, dark_. . e 2 2
Clay, yellow, sandy______ ... ea-o 24 28
“Hardpan’ . - e ammaimmmm——m——— 7 33
Sandand gravel . el 7 40

b 0 1 U 40

10/24-4CD1. Herb Rowntree. Irrigation well; casing diameter, 14 inches, to
100 feet, 12 inches from 100 to 250 feet; factory perforated with ¥#¢- by Z-inch
openings. First water at 43 feet; static level at 38 feet. Drilled by Seott Bros.
Drilling Co., Bakersfield, Calif. Completed July 1948, Driller’s log.
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Thickness
(feet)

Sand. e 18
ROCK. oo e e 2
Sand__. e 8
Gy - o oo mmm————m———aam————— 7
Sand and gravel. e 8
Sand; waber . e 22
Roek_ e m b
Sand. .. .- 10(?)
Rock and coarse gravel .. . oo 7
Sand and gravel __ . ___ . ee_. 31(M
Roek.. o e 2
Qay,sandy. e 10
Sand and gravel; water_ .. _a___. 18
Gravel, coarse, and rock____ . ___ L ___._._ 4
Roeck e 4
Sand, coarse, and gravel _______________________________. 62
Sand, hard______ L iaoo 12
Sand, coarse_ _ __ __ __ e 10
Sand, hard, and hard roek____ .. _______ P 10

Total depth_____ __ __ el o

81

g
18

20

28

35

43

65

70
80(D
87(7)
118(7)
120(?)
130(7)
148(7)
152(7)
156(7)
218(7)
230(7)
240(7)
250(7)
250(?)

Nore,—Thickness and depth figures in driller’s log cotild not be reconcllad. Adjustments of thickness

figures between depths of 70 and 118 feet were made to arrive at above figures.
11/23-3DC1.

R. B. Day. Irrigation well; casing diameter, 12 inches, to 266

feet; factory perforations from 101 to 266 feet, with ¥e- by 2-inch slots. First

water at 66 feet; static level at 38 feet.

Bakersfield, Calif. Completed July 1948. Driller’s log.

Thickness
(feet}
Sand and gravel, coarse. .o L. nae i aaeao-. 25
Gravel e ccmcm————————— 41
Sand and gravel, coarse_ _ . ___________ . .. ___ 22
Sand, coarse. . __ . o maa. 22
Sand, hard_ e 22
Sand, loose; Water_ ... . oo 22
Sand, fine__________ e 22
Sand, 10088 oo .o e 22
Sand, with streaks of blue clay.. .- . ___ 12
Sand, loose_ . e 10
Sand, fine. o L. e e 7
Y - o e 7
Sand, coarse, with some rock______ ____________ __________. 6
Sand, coarse, and gravel ... . ________ . a_ 15
Clay and gravel, streaks of____ . __________ . ______._.__ 7
8Sand and rock, bard__________ _____________ L _____ 10
Rock, hard, basement. . _ . .. o e ieea. 3

Drilled by Seott Bros. Driiling Co.,

Iz;pﬂt
eel)
25
66
88
110
132
154
176
198
210
220
227
234
240
255
262
272
275
275
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11/24-18AA2. Nevadas Fish and Game Commission. Fish-rearing supply

well; casing diameter, 8 inches, to 48 fest. No perforations, First water at &

feet; well flows. Drilled by J. B. Reynolds, Fallon, Nev. Completed Mar. 27,

1948, Driller’s log.
Thick Deplh
G e
&

Topsoil o e mmm——————————— 5

Band, CORYBE. o e e —m e — e e e 12 17

Gravel o et e m———————————— ] 23

Lo P S 46 69

Sand, and gravel .. ___ ..o 10 88
Total depth__.__ e cceccmmmanmrn mmee- 88

11/24-18AA3. Nevada Fish and Game Commission. Fish-rearing supply
well; casing diameter, 8 inches, to 41 feet. No perforations. First water at b
feet; well flows, Drilled by J. B. Reynolds, Fallon, Nev. Completed April 5,
1948. Driller’s log same as for well 11/24-18AA2,

11/24-18AA4. Nevadas Fish and Game Commission, Fish-rearing supply
well; casing diameter, 8 inches, to 34 feet. No perforations, Drilled by J. B.

Reynolds, Fallon, Nev. Completed April 12, 1948. Driller's log same as for
well 11/24-18AA2,

11/24-18AA5. Nevada Fish and Game Commission. Fish-rearing supply
wall; casing diameter, 8 inches, to 41 feet; 6-inch casing inside 8-inch casing 0 to
103 feet. No perforations. First water at 8 feet; well flows, Drilled by J. B.
Reynolds, Fallon, Nev. Completed April 24, 1948. Driller’s log.

Thickness  Deplh

(feet) (feety

Topsoil o e 8 8
Band e 14 22
ClaY, Br8 Y c e e v e e e 48 70
Band. e 9 79
I8y, BB - - - o e m e 16 95
Gravel and sand . o e 8 103
Total depth o oo e accccceem—cemmme meaea 103

11/24-18AA6. Nevada Fish and Game Commission. Figh-rearing supply
well; casing diameter, 8 inches, to 53 feet, 6-inch casing inside 8-inch casing 0 to
212 feet; perforated from 162 to 178 feet with %~ by 2}-inch slots. First water
at 3 feet 6 inches; fiow, 45 gpm. Drilled by J. B. Reynolds, Fallon, Nev. Com-

pleted Feb. 27, 19049. Driller’s log.
ﬂgg)m D(;gf;

Sand._ . e e m————————— 22 22
OBy e e e e e 45 67
Sand; small flow of water__. .. _ .. .. meaaooeas 17 84
Gravel, clay, and sand . ___ oo 34 118
Clay, hard.___ _____ o eeamme 6 124
Sandstone. o e — e 5 129

Clay, brown_. . iemmcmmm———rea 35 164
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Thickneay A

(feer) ‘eel)

Gravel; artesian flow____ . ______________ . ececna 14 178
BN e e —mm——————— 7 185
(o178 4 189
Band. e 2 191
Clay, brown_________ ... . __ e 21 212
Band: flowsat 5 gpm. ... o e accmaaa 7 219
Total depth. et e 219

11/24-20DB1. Chas. W. Hinds. Domestic well; casing diameter, 4 inches, to
140 feet. Static level at 42 feet. Drilled by Allen Bros., Smith, Nev, Com-

pleted Aug. 28, 1948. Driller'’s log.
Thickness  Depth

(feet) (feet)

“Burface dirt” _____ e 18 18
Gravel oe. o e emmemeeem 7 25
Band___ e 10 35
Hardpan” - o e e ———— 3 38
Sand and gravel_______________ .. 69 107
Clay, whiteand blwe____ . ________________ . __ .. ____ 33 140
Total depth_ e mmmmmmcee cmmmee 140

11/24-30CB2. Howard Wilkerson. Domestic well; casing diameter 6 inches,
to 170 feet. No perforations. Water coming from small layers of very fine
sand below 160 feef. First water at 15 feet; flow estimated between 30 and 50
gpm. Static head approxzimately 14 feet. Drilled by Mel Meyer, Carson City,

Nev. Completed April 25, 1949, Driller’s log.
Thicknezs  Dspth

(feet) (feet)

Topsoil __ . _ e 15 15
Band, comrse______. . e 17 32
Sand, fine_ i emccmccmmceeea 21 78
Chay, blue. o e e e e — 36 114
Sand, fine blwe__________________________ L _____ 40 154
Clay, blue_ .. e 6 160
Clay, sandy, blue___ oo 10 170
Total depth_______ . ecceee mmmeaa 170

11/24-32DC1. A. Nuti. Irrigation well; original depth 342 feet. Casing
diameter, 16 inches, to 295 feet; uncased 295 to 342 feet; perforated from 92 to
100, 104 to 112, 120 to 125, 170 to 175, 190 to 212, 225 to 242, 270 to 285, and
203 to 295 feet with }4- by 3-inch slots, 10 slots per round, 9-inch spacing between
rounds. First water at 20 feet; static level at 26 feet. Well completed and test
puraped Mar, 30, 1948 at 1,050 gpm with a drawdown of 33 feet.

After pumping sbout 6 weeks, well caved, and sand filled casing to within 140
feet of surface. Casing settled about 2 feet, and land surface sank within a 10-foot
radius of well.

Well cleaned and deepened on June 29, 1948 to 390 feet. Casing liner, 12 inches
in diameter, installed from 105 to 300 feet; perforated from 150 to 390 feet with
¥- by 3-inch slots, 12 slots per round, 3-inch spacing between rounds. Yield
Aug. 5, 1948, 900 gpm with a drawdown of more than 45 feet. Drilled and
deepened by R. L. Norris and Bon, Reno, Nev. Driller’s log.
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Thickness  Depth
Geet) . Cgeet

BN, o o e mmmmeememm— e ————— 4 4
Clay, sandy. o oo 2% 614
Clay;somegravel ... . _____________ . ___ 13% 20
Clay, brown, and sand. . - __ . ___ - 8 28
Quickeand. . _ . e 22 50
Sand, eoral __ . _ _ . 12 62
Sand, fine_ . _ - o emcccccmmmmccacee- 4 66
8and, fine, and mud; some clay_ _________.. e 2 68
Band, fine, and streaks of elay. oo oo ___ 10 78
Clay._ e emm 16 94
Gravel, small, and elay . ___ .. ____ e aaas 4 98
Sand, fine, and elay________ - 6 104
Gravel, (8&-inch).____ e 1 105
ClAY e e e ————— 2 107
Quicksand .. eeccccccae- 3 110
Gravel . e 2 112
Clay, brown, streaked with red clay and gravel ____.._______ 8 120
Gravel, small, and gand. o o oo e eee e 3 123
Clay, brown, streaked with gravel ... .. __ ... 22 145
Clay, brown, showing of fine gravel _______________________ 19 164
Clay, brown . - - oo oo e mmma—————— 10 174
Gravel and sand, coarse__ ______________ ... 14 174%
Clay, sandy_ .. oo e 10% 185
Clay, brown._ - - oo e mmem———— 8 193
Gravel, soarse. . e e 4 197
Gravel, fine, and sand; showing of blacksand.__.___________ 13 210
Clay and sandy shale, small streaks of elay (dry)..a-c-. 14 224
Clay_ e —————————— 2 226
Gravel, coarse (lI-inch); streaks of cemented gravel with soft

BPObS . e 8 232
Gravel, cemented __________________ ____________________. 2 234
Clay, light-gray .. o oo e ee 6 240
Gravel, coarse, and clay (sticky). . _._ . __________________._ 2 242
OBy - oo e e 8 250
Clay and sand . _ _ . _ . 18 268
Clay and small gravel . ________________________________.__ ] 273
Gravel . _ _ __ o mmimimiaa 10 283
Clay and small gravel . ________________________________._ 9 292
Clay (stieky) e 3 295
Gravel, 1-ineh, smooth__ _______________ o ceaaaaoo.. 2 297
Clay (stieky) . oo 13 310
ClRY e mmm— e mmamem 3 313
Sand, tight-paeked_______________________ L ____ 6 319
Clay, sandy_ .- i 9 328
“Hard eropping”. _________________ o eeao-_ 2 330
Gravel, irm._ . ________ .. 3 333
8and, loose brown_._ _ ___ .. ________________ . ___ 9 342
Sand_ e b 347
Clay, hard yellow___.________ ____ . 5 352
Gravel, BORPSe.. - .o o o oo 36 388
ClBY - - oo oo o e 2 390

Total depth_______ o .aai- - 390
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The following log of weill 11/24-32DC1 is by D. A. Phoenix, geologist, U. 8.
Geological SBurvey, determined from samples submitted by driller,

Thickness  Depth
(feet)

(feet)
Soi), BANAY - e oo ce e e cme————ae 5 5
Silt; 10 percent sand . .- 23 28
Sand, fine. _ _ . e mm———————— 24 52
Silt and fine sand; 10 percent gravel . ___ . __ 10 62
Sand, fine tomedium _ __________________________________ 18 80
Clay, light-gray, chalky_ _____.____ . __________._ . ___._. 19 99
8ilt, light-brown; 10 pereent grit_________ .. __________ 5 104
Gravel, coarse_ . e 3 107
Silt and clay; & percent pebbles_ __ ______________________. 1 108
Sand, fine to medium.. - .. eeo-. 2 110
Gravel, fine; subrounded toround.. . .. ... 13 123
Clay and silt, light-brown; 2 percent pebbles_______________ 22 145
Clay, light-brown__ . . .. 19 164
Silt and fine sand, light-brown. - < oo oo . 21 185
Silt and elay, light-brown________ ... 7 192
Gravel, coarse; fine to coarse sand; rounded to subrounded 5 197
gravel.

Band, fine_ - _ .. e e 13 210
Sand, fine, medium, and eoarse___._____________________.. 13 223
Gravel, COArse .. oo oo e e 8 231
Silt and clay, miea flakes_ . ____ . _ ... 9 240
Gravel, medium . _____ .. 2 242
Silt and clay, ehocolate-brown___.________________________ 26 2868
Bilt and eclay; 10 percent gravel . ___._____.__________._... 24 292
8ilt, light~-yellow_ . _ . e e 3 295
Gravel, coarse____ .- 2 297
8ilt and clay, light~yellow________________________________ 13 310
Bilt and elay, light-brown______ .- 3 813
Clay, silt, and finesand __ _______________________________ 6 319
(Sample missing) . _ . __ e 9 328
Gravel, fine__ . eeeeeeeea 14 342

Total depth_ . dees ecceo 342

11/24-33CC1. 8. Maritorena. Domestic and stock well; casing diameter, 6
inches, to 168 feet; perforated from 89 to 166 feet with ¥- by 6-inch openings.
First water at 79 feet; static level at 60 feet; yield, 15 gpm by bailer test.
Drilled by Mel Meyer, Reno, Nev. Completed March 11, 1949. Driller's log,

Thickneas Depth

(feet) (feet)

Clay, red sandy . ____________ oo 79 79
Sand; water___ . _ . _ e 11(M 92
Clay, coarse sandy . .- o e amaiccemoas 16 108
Clay, sandy_ - _ e 20(" 132
Clay, eoarse. . . . ... o eea—mn 24 156
Band, coarse; water___ ____________ oo 12 168
Total depth. .o e e e e 168

NoreE~Two disecrepancies betwoen figures for thickness of material and depth are apparent. It Is
%:Uemdctthat the thickness figures are computed figures, in which ease the depth figures are more likely to
correct.,
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12/23-22AC1. 8. H. Hunnewill. Domestic well; casing diameter, 8 inches,
t0}78 feet; casing perforated from 66 to 78 feet with }4-inch wide slots. Static
level at 31 feet; yield, 20 gpm by bailer test. Drilled by Harvey Meyer, Carson
City, Nev. Completed Sept. 1947. Driller’s log.

) eet)

“Hardpan” - . e 4 4
Yelow elay. . e —m———————— 23 32
Band; water_ . . mmamam . 4 36
Granitesand._ . ____ o 42 78
Total depth_______ . e mma—ao 78

12/23-22AC3. 8. H. Hunnewill. Domestic and stock well; casing diameter,

6 inches, to 46 feet; perforated from 23 to 46 feet with J-inch wide slots. Flow
35 gpm. Drilled by Harvey Meyer, Carson City, Nev. Completed Sept 16,
1947. Driller’s log. hickn .
ey " e

Clay, YalloW . - o et am——————— 12 12
Sand; little water ___ __ e 2 14
Clay,sandy blue. . .. oo e eemm——————- 36 50

Total depth_ . oo e 50

12/23-27AAl1. 8, H. Hunnpewill. Domestic well; casing diameter, 6 inches,
to 87 feet; perforated from 60 to 70 feet, and from 77 to 87 feet with }-inch wide
slots. Plugged and cemented, 85 to 100 feet. First water at 4 feet; static level
at 7 feet; yield, 25 gpm. Drilled by Harvey Meyer, Carson City, Nev. Com-

pleted Apr. 17, 1948. Driller’s log.
Thickness Depth
(Jeel) (feet)

Loam, dark_ .. e 4 4
Sand; water. . e ecacccmm————en 2 6
Clay, sandy____ o e 20 26
SHArdpan" . - e 2 28
Clay, sandy_ ... . amm————maa 7 35
Sand; water. ... m e ———————————— 39 74
Qand. .o e e 13 87
Band, fine. - . o e me——eme——— 13 100

Total depth. ... e eemmmmmmemmee —mmemm 100

12/23~27CD1. Leon Grivel. Domestie well, depth 85 feet. Casing diameter,
6 inches, to 94 feet. No perforations. First water at 7 feet; static level at 15
feet. Approximately 20 eubic yards of fine sand and clay removed during devel-
opment with compressed air. Yield, 30 gpm, Sept. 29, 1948.

Well deepened Oct. 23, 1948, to 279 feet. Casing diameter, 6 inches to 259
feet. No perforations. Flowed about 20 gpm. Sand filled easing to within 200
feet of surface after a few weeks of pumping and well ceased to flow.

Feb. 2, 1949, well cleaned and caging liner 4 inches in diameter installed from
171 to 279 feet; perforated from 259 to 279 feet with }- by 6-inch slots. Bix-inch
caging also perforated from 93 to 100 feet with 4- by 6-inch slots. Static level
at 2 feet. Drilled and deepened by Mel Meyer, Reno, Nev. Driller's log.
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Thickn De,
e o

eet)

“Burface 8ol ... o o et 5 5
Clay, sandy, blackish . .. ________.______ e eimmaooo 20 25
Oy o o e e e e e e eeeeememm 3 28
Clay, sandy_ . e e 32 60
BN e e e e e e ————— b 85
Sand, hard. .. e e —emam 15 80
Sand (tule), very little el&y - oco v oo o, 3 83
Clay (bule) _ _ _ e m 3 86
Clay, brown . o . o e e 3 89
Clay, brown, andsand _ . ___ . _____ .- 3 92
Band, COATBe . . o et — e —————— 3 95
Band, “quiek” _______ e 91 186
Gravel, fine___ __ . e 20 206
Clay, blue_ _ o eeeam 9 215
Band and elay - oo . o e ——— 18 233
Band, brown; water__ . _ __ .. ieeaa 2 236
Clay, brown 8ANAY - - oo oo cmmrcceecmama—a 7 242
Clay, blue _ o e o 3 245
Clay, brown SADAY « v e oo o oo e e 34 279

Total depth. . oo e e mm——aa 279

12/23-35DA1. G. C. Smith. Domestic and stock well; casing diameter, 3
inches, to 208 feet. No perforations, First water at 208 feet; flow, 4 gpm.
Drilled by owner. Completed Dee, 1, 1948, Driller’s log.

TMchg;u .8:1;)&

(fe

Loam, sandy_ . . - 30 30
Band . e 12 42
Clay .o oo e 8 50
Band... . e 150 200
ClBY e e ———— e 8 208
Sand; water_ __ ____ e 2 210
Silt, tight__ ... caaaaa 6 216
Sand; water_ .. __ o eeea 2 218
SHardpan . o e 4 222
Sand; water____.____________ - 2 224
MHardpan oo o e e e emm 1 225
Sand; water_ . immemm—a- 4 229

Total depth. ___________ et eeeemm 229

13/24-16CD1. U. 8. Bureau of Land Management (“Snyder” well). Stock
well; casing diameter, 6 inches, to 280 feet; perforated from 260 to 280 feet.
Firat water at 246 feet; static level, 236 feet. Drilled by owner. Completed
Dec. 29, 1939. Driller’s log.
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Thickness Depih

(fest} (jeer)

Boulders, hard, in pinkish-brown formation_________________ 69 69
Band__ 3 72
Ground, hard black dry._ __.___ . ______ .. 6 78
Gravel, black fine___.____ . __ el _ 1 79
Gravel, black coarse_ _ _ ... oo 2 81
Sandstone, hard yellow_______________________________.. 3 84
Sandetone, brown (softer mixture) . . _ .. _____ . ___.___._. 1 85
Hard reddish-brown formation._ __ _ . _____ . ___.___ 27 112
Water sbrata. o e 1 113
Clay, light-colored. __.________ ______ .- 3 116
Clay, light-colored, mixed with gravel___________ . _____._____ 14 130
Gravel, loose___ __ . ___ e 3 133
Boulders, hard, in pinkish-brown formation_________________ 7 140
Clay, light-golored, mixed with gravel ___________ . ._______ 24 164
8and, dry muddy e 7 171
Hard dark-brown formation . _ .. oo 46 217
Light-brown formation____ _____ __ . __ . _-a ) 222
Dark-brown fine formation_ _ _ . ______ . __ 2 224
Sand, very fine brown, with two thin strata of coarser sand .__ 61 285
Total depth______ ___ o eee - 285
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CONVERS {ON FACTORS

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

Multipiication
English unit Metric unit factor to:convert

from English to

metric quantity

Acres Square metres (m2) 4,050
Acre-feet (acre-ft) Cubic @efres () 1,230
Cublc feet per second (cfs) Litres per second {(l/s) 28.3
Do. Cubic metres per second {m3/s)_ .0283
Feet (ft) Metres: (m) .305
Gal lons Litres (1) 3,78
Gallons per minute (gpm) Llfresiper second (1/s) 0631
Inches (in) Millimetres (mm) 25.4
Mites (mi) Kilometres (km) I.6l

Square miles (mi%) Squara-kilomefresrtkmz) 2.59




GEOHYDROLOGY OF SMITH VALLEY, NEVADA,. WITH SPECIAL REFERENCE -
TO THE WATER-USE PERIOD, 1953-72

By F. E. Rush and C. V. Schroer

"ABSTRACT

The principal source of water for Smith Valley Is the West Walker
River. Most ground-water replenishment is infiltration from cropland and
canals. : :

The average annual Inflow of the West Walker River for the perlod
of record (1958-72) was |79,000 acre-feet; outflow was 133,000 acre-feet.
The amount of water stored I'n the upper 100 feet of saturated alluvium
is about 1,500,000 acre-feet.

Most waters sampled were sulfable for thelr intended use, but fluorlde
and arsenlc concentrations in many samples were higher than de51rable If
these waters were to be used for human consump#ion.

About 160,000 acre-feet of;wafer moved through the hydrologic system
in 1972, 0Of this amount, 46,000 acre~feet was consumed by irrigation,
although 93,000 acre-~feet reached the irrigated areas. During 1972, a
ground—wafer pumpage of 20,000 acre-feet contributed to a ground-water
storage depletion of 6,000 acre-fee+ b

The system yield is esTImaTed to bg_ﬁz.ﬂﬂﬂ_acca_iaai.per vear. About
9,000 acre-feet per year of ground water and 6,000 acre-feet per year of
surface water remaln to be deve!oPed in the Ar+esta Lake area. '

The conjunctive-use volume during near normal years Is abouf 90 Q00
acre~feet. :




|NTRODUCT 10N :

Purpose and chpe

This [s the second report on the hydroiogy of Smifh Vatley prepared
by the U.S. Geological Survey In cooperation with the Office of the State
Engineer. The flrst report was made by Loelfz and Eakln (1953) and descrlbed
conditions in the valley as of 1950. i , ‘

This study of the geohydroiogy of Smlfh Val!ey is concerned prlnCIpally
with the effects of water use on the hydro}cglc system for the period
1953 t0°1972. The purposes of the study are to-define the geohydralogy, .
the effects of water use since 1953, the effects during the . calendar: year
1972, and.the effects that mighf be expecfed w:fh cnnflnued Increasa ln
wa+er use and consumption. : P e I )

The scope of the report Inc!udes (I) a descripfion of +he- geahydrologic
setting, (2) appraisal of the elements.of inflow and outflow in the ‘hydrologic
system, (3) a description of the surface-water supply and the ground-water
storage systems, (4) estimation of surface-water &nd ground-wa+er use,

(5) effects of this use on the hydrologic-system, {6) définltionh of the
chemical character of water, and (7) an evaluafion af fuTure water. supply
and effects of Its deve!opmen+ ' T

The field work began In chober 1970 and has been conducfed intermlttent |y
through the winter of 1973-74. The year I972 Is +he base year for wafer
budgets developed in this s+udy. Hee o

The numbering system used for hydro!oglc slfes |s exp!ained ln The _
appendix. S

Location and General Feafures 3f.7

Smith Yalley is in the cenfral part of fhe Walker River drainage
basin of Nevada and California, as shown in figure !, Mos+ of the flow
in the river Is generated in the Sierra Nevada from melting snow. The
river ferminates at Walker Lake, a remnant 6f anclént (Pleistocene) Lake
Lahontan, The north boundary of the valley is. 40 miles southeast of Reno.
Mountains that generally range in altltuds from 6,000 feet to over 10,000 o
feet surround the valley. The highest peak In Fhe area is Mt. Patterson, -
at the south end of the basin. The lowest po}nf 18 the valley is Artesia -
Lake., The West Walker River crosses Smith Valley from west o east {fig.
). Smith, a smal! community near the center of the valley, Is at'an . .
altitude of 4,780 feet, The valley has an area of‘abouf 479 square_mllaSN;
(Rush, 1968, p. 19). ERR S Rt

The population of the valley In 1972 was betwseen 300 and 500 Mos+
people's employment Is directly or |nd|rec+|y rela*ed Yo the approxlma?e
80 farming and ranching units. 1
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Previous Work

_ Several reports that describe various aspects of the geology or
hydrology of Smith Valley have béen published. The following is a brief
summary of the more Important publications. Miller and others (1953,

p. 36) listed 34 chemical analysés of water samples collected in Smith
Valley from 1933 to 1952. Of these sampies,: 16 were from wells and five
from springs. : : S

Loeltz and Eakin (i963) authored a semiquantitative report on the
geology and hydrology of the valley. This report contalns descriptions
of most aspects of the hydrologic¢ system and 27 pages of well and water-
quality data. ‘

A preliminary geclogic map, which includes Smith Valley, was authored
by Moore (1961). More recently, a report describing the geclogic devel opment
of the basin was published by Gilbert and Reynclds (1973). - . :

Domenico and others (1966) evaluated the economic and physical aspects
of pumping Irrigation wells to supplement diversions from the West Walker
River. They concluded that more water could be pumped cheaper with-the
exlsting wells if the operation were centralized to provide water for
the benefit of the entire area.

The U.S. Department of Agrlculture (Nevada River Basin Sufvey Staff,
1969) made a survey of the Walker River Basin in which they presented
findings and concluslons concerning water and related land resources.
They conciuded that (1) economic activity could be Increased, (2) water
quality could be improved, (3) streams could be better regulated and flood
damage decreased, (4) land productivity could be Increased, and (5) recreational
opportunity could be enhanced. ; ' .

The present report |s one of a series that describes the hydrology
of the Walker River Basin. The other reports in this series are, in downstream
order: (i)} Glancy (1971), Antelope Valley and the East Walker Area; (2)
Rush and Hill (1972), bathymetry of Topaz Lake; (3) Huxel (1969), Mason
Valley; (4) Everett and Rush (1967), Walker Lake Valley; (5) Katzer and
Harmsen (1973), bathymetry of Weber Reservoir; and {6} Ruash (1970}, bathymetry
of Walker Lake. ' el :

in addifion, continuously recorded streamflow gag?hg.daTa have been
published for the valiey. These data are presented in various U.S. Geolagical
Survey Water-Supply Papers and open-file reports.

Acknow |edgments:

During this study the authors received abundant cooperation and help
from many farmers and ranchers, especlally irrigation-well owners. in
addition, the Walker River Irrigation District was helpful -in providing
stream and canal diversion data. All heip was greatly appreciated.



HISTORY OF WATER-RESOURCES DEVELOPMENT

Syrface Water:

Apparently the first irrigation diversion of surface water in Smith
Valley was from Desert Creek by J. B. Lobdel In [86/, The flrst large
diversion diteh was constructed in 1862, followed by the construction
of several ditches during the next few years. (n 1876, south of:the river,
an 8-mile jong ditch was dug, which may have been the beginning of either
The Saronl or the Plymouth Canal. In the next few years the Colony Canal,
the principal ditch extending northward from +he river was constructed
(Loeltz and Eakin, 1953, p. 27), - R o

Prior to 188!, about 6,000 acres was ctltivated. The principal-crops
were hay, vegetables, and fruit.. By 1919, piver di?erSFons were,be¢cm1ﬁg
so large that the Walker Rlver rrigation District ‘was formed.to administer
the diversions, In 1922, Topaz Lake was added to the river system as
an off-channel reservoir west of and upstream from Smith Valley (fig.

3. In 1937, the usable s+oragefcapacify'of*Topaz Lake was Tncreased
from 45,000 acre-feet to 59,000 acre-feet (Loeitz and Eakin, 1953, »5.

Annual naturai-flow approprlations for Smith Valley from +he West
Walker River amount to about 45,000 acre-feet, with storags rights in. -
Topaz Lake adding an additional 28,000 acre-feet (Domenico and vthers,
1966, p. 6). ‘

Ground Water

in general terms, the history of ground%ﬂafer‘deve[qpmen+,in-SmiTh
Valley is summarized in figure 2 and table I% ‘Mos+“of'1&a@ﬁgxglgam§ni
has-been .in.the last 20 years, Two types of irrigation development-can
be identified: (1) Water from ground-water-sources to supplemerit diversions
from the West Walker River and Desert Creek, “afid.{2) pumping of wells
as the sole source of water for irrigafibh.'?SprTemenfaifground water
was the objective of most of the wel| constriction through about 1965,
These wells were constructed throughout the :areas where surface water
is used (pl. 2), Because of drought. condiflans..during the period [959~
8L, meny. supplemenFal wells were drilied and pumped. St nca abolt 1965, . -
@ growing proportion of the new welis has besn constructed to Irrigate . .
areas not supplled with surface water. North of the river, these lands' -
are mostly fin sec, 12, T. || N., R. 23 E., and sec. 31, T. 12 N., R. .24
E. South of the river, two such wells are In.secs. 16 and 21, T, 10 N.,
R, 24 E. : :

In addition, Nevada Hot Springs (12/23-16de; see p. 122 for location
system), the Ambassador Gold Mining Company weil (13/23-25ca), and many
low-yield flowing weils (Loel+z and Eakin, 1953, p. 29 and 48) remaln
sources of ground water. :
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Table |.--Ground-water use chronology

Year

_Item

1921

1932

1949

1952

1958-60

1960~-61

1964

1965

1972

Ground-water rights totaled 430 acre-feet per year fo Irrigate 88
acres according to OWR (Nevada Division of WaTQP_RESQUPCSs).

First large-diameter (14-inch), deep well (155 feet), drilled by
Ambassador Gold Mining Co. - Later and currently used for
Irrigation.

Irrigated crop land was 18,290 - acres (Hardman and Mazon, 1949,
p. 363, s L

Ground-water rights totaled 6;3§5?acre—fee1 perryearpTo'ifﬁiga+e
1,610 acres according to DWR. -

Ground-water pumpage for each year was 3,000 acre-feet, according
to DWR. - .

Seventeen Irrigation wells drilleq. Only Il previously in
existence. Ground-water pumpage in 1961 was 18,000 acre-feet,
accordlng to DWR.

Ground-water pumpage was 13,500 acre-feet fromﬂé4 Irr!ga?ion weils,
according to DWR. :

Irrigated land equaled. 22,99 acres (U,5. Department of Agriculture,
Nevada River Basin Survey Staff,. 1969, p. 52). Ground-water
rights totaled 63,722 acre-feet per year to irrigate 16,045
acres, according to DWR. '

trrigated crop land was 22,600 acres, on the b
made as part of this study. Forty=eight i lgation. well
been.drilled to date; 392 wore pumped during 1972, Estimated
ground-water pumpage for [rrigatich was 20,000 acre-feet.
Ground-water rights totaled 83,958 acre-feet for 21,102 acres
(fig. 2).
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HYDROLOGIC ENV ERONMENT -

Cl imate

Smith Valley Is arid to semlarid. Average annua! precnp|+atlon on i
the valley floor probably ranges from about 6 fo 10 inches, The annual .
potential |ake evaporation is about 48 inches (Kshier and others, 1959,

pl. 2). The surrcunding mountains receive somewhat more- preclpl+a+lﬁn-- |

In some areas as much as 20 inches. To the west, in the -headwater area
of the West Walker River, a thick snowpack accumula+es In mosT win+ers. f

The highest monthly rates of precipltation generaily are in- Tha period s
November to March; as shown in figure 3. Long-term trends I precfp!+a+lanﬂi

are shown in figure 4. Based on records from nearby areas, ?he perlod
1860-1919 probably had above-normal precipt+a+10n. i :

Air temperatures In Smith Vallsy are moderafe.

January average about 10°F (-12°C); daytime highs :in July, aVerage near-qjﬁ\:'
90°F (32°C). Day to night flucTua+lons are. commonly 30 o 40°F (I? o Lo

22°C) throughout the year.

Table 2 summarizes growling season data for ?he Vatley. l+'5hows'. e

days.

Table 2.--Growing-season temperature data fbr statzons
in and psar Smith valley. .
[Compiled from published records of the Natipnal Weather SerV1083

' Average number of days';

Period of above spacifled famperafure
record 24“F “28%F . 329F
Stationt/ {years) (-ﬁ“C) _¥(-2°G) . (0“0),,‘
Smith 1948-66 149 .18 75
Topaz Lake 1959-71 155 . 132 99
Wellington Ranger Station 1948-71 18l 7 154 129
Yerington 1948-71 170 - 138 08 i
Estimate for most of i .; o '-?{*”1
Smith Valley floor |4?‘17Q_ ]IO~I40 70—|20f1“ :

I. For locatlons, see figure |.

%

that a 28°F (-2°C) growing season generaliy Ias?s befween !]0 and 140.5 R
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Figure 3.--Average monthly distribution of precipltitibh_at Smith
and Wellington. .
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Figure 4.--Cumulative departure from aVerage annual precipitation
at Smith and Wellington,
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e For the purposes of *his reporf f “types .of

o .grouped Into four cqnsolidatad-réck ‘units and: ”jumuL‘

.~ shown on plate |. [The divl sion'“ES“maaﬁmbn=$he_ asis

. -»[geologic map of the ares (Mbare,tl961% ‘

-, and fleld Inspection of. a féw aliuvla
“ﬂThese IiThoIogic unifs, “1‘ .

SEU _ ‘T‘eresf i the hydroiogjc'
" were *he range-fron*ifaulfs and Those Tha#;:u‘ i may - b

' faBofh fypes of faulfs ‘are. shown on plafe;
- mountains, but :are ‘not shown. Undoubtedt
'F;#o be idenfified and mapped. I

© o -S0u res.&.,@.t-mmtem 1.fm:w.‘r.g_,,,val '%&Ké_,& ok
‘g_tﬁp Topo raphlc basin, sspecially snow. it
Wes ,a,kaCHELxﬁza trom. the weg?’% in addl
.. fiow is diverted from & ‘high-altitude t¢ib
- .CGallfornia to Lobdell: Lake, near The he W
- south end of the vailey lpl I)

Ground—wafer movemenf 1s generally pe end1cula_
confcurs shown on' plat : r ‘

) +his -system Is generally
0 ' fhe_nor+hern

= =THiTds of The va{iey, ground-wafer fia
. toward the river from both the north and
Lo v one~third of the. valley, flow Is genera
JEEEREI Arfesua Lake.i-j - - :

[N AR

o In both £16w. §xsfems, +he immedlate sourcenof'mos+=of fhe
(7 #low Is Infiltration from #ie|ds and canalsl A secon '
1f‘~is from recharge due +o prec1pifa+ion in #he mountains

;Jrrl-a?ed Iand 15 a d!schagggmgp_ b
vesT Walke vﬁ&g¥;ﬂ“::“s;“§nd Desar
: 8 source” argd  Jor, groune™y
.. fand Tn I§7?“T§*shown oh:plate 2. Mos d-1and :
... canals from West Walkar River. The phreatophy*a'(na* ' _graund-wa#er e -
- igonsuming plants) areas, shown on plate 2, are. algo discharge ar ass

% “Diverted river. wafer'fs supplemen+ed wlfh pumpeﬂ well wafer Inx
V]firrigafed areas. - B |

und-waTer is. indicafed
Ischarge: of hot water

A minor but sign;fncanf‘geoThermal;heaTlng o?
in parts of the area {fable 4). The most !mprassive
in the valley is Nevada Hot Springs (12/23=16dc); in +he horthwestern .part

of -the valley (table 5, and pl. 2)., The spr1ngs, 1ike most hot sprlngs In

= Nevada, ‘are on a faul+ which probably forms a permeabie 20n8. far upuard
fiow, . o .
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Warm water from welis that penetrate alluvium probabiy Is a mixture
of normal-temperature water of 54-59°F {|2-15°C) with much warmer thermal
water. The thermal water probably reaches the alluvium through fracture
zones or faults in the underliying bedrock. Many of these Faults or
fracture zones have not been Ioca+ed other than by the presence of warm
water.

Table 4.~-range and distribution of ground-water temperatures

Temperature Temperature range Number of
classificationl/ (°F)  (C) samp | es Location
Norma | 54-59 |2-15 25 Mostly along axis of
‘ valley -
Stightly warm 60-64 16~18 i6 Mostly along val ey
: ' margins south of
river and west of
Owens Fault (pl. 2)
Moderately warm 65-69 (B-=2{ 3. . Scattered occurrences
Very warm 70-100 2i-38 5 East of Owens Fault
: and north of Artesia
Lake
Hot >100 >38 2 Navada Hot Spring and
: “a well at Wellington
- o F
Summary ?;_égﬁCF Total §l

I. Classiflcation designed for;hydrologic conditions In Smith Va[[ey.

Table 5.--Measured discharge and water temperature
of Nevada Hot Springs

Discharge’ : Temperature of water

Date | (cfs) : R (o)
8-17-72 .26 J 128 53
2- B-73 .14 122 50
4-26-73 .93 108 42
7-23-73 .29 -= -

Average (rounded) 1.2 = 540 gal/min : = .=
6-30-72 » Highest Tempeﬁafure measured 144 62

at a spring orifice:




Streamflow Characteristics

The principal stream in Smith Valley is the West Walker River, which
enters the valley through Hoye Canyoh from the west and flows eastward ou+
of the vatley through Wilson Canyon (fig. 1). Desert Creek drainage (flg. 1)
is entirely within the valley, having Its headwaters in the mountains at
the south and flowing northward toward the West Waiker River. Undér native
conditions, some flow from Desert Creek, reached the West Walker River in -
most years. Under present conditions, most of the flow of Desart Creek
Is diverted, and |ittle reaches the river.

Minor streams, such as Sheep Creek, and flow In Burbank, Red, and
Pipellne Canyons, are only a trickie during most of the year (pl. 27,
Other channels have flow only during short periods of rapid winter or spring
snowmelt, or intense summer thunderstorms. An approximate aréal d!s*rlbu+|an
of annual streamfiow in Smith Valley follows:

Stream Percent of total
West Walker River 24
Desert Creek 5
All others )
Total 100

In addition to the usual stream-gaglng and streamflow measurements
made during hydrolegic studles, estimates of mean annual flow were made
using a channel-geometry method described by Moore (1968). This method
was used mostiy on ephemeral channels, but also was used on perennial’
streams to provide additional checks on values of- mean annual fiow deter=—
mined from flow data. :

~-16-




 '5”; The. reservoir Is probably. several +thousand feeT thick

. {ake probabiy canno+ be considared a- significanf

VALLEY-FILL RESERVOlR

} ExTent and Boundaries

.. The valley-f!ll reserVGlr ¢onslsfs of The older and “ounge a uvfum
.. and playa deposits that uridsrife the valley. tloor and-apron {p : '
- areal extent is shown on plate 2v s full thickness 1s unknow
~no well fully penetrate it, other . than- near: i¥s margins 'here(
side of the valley and thinner o the east. . The external hyd : v
_ boundaries are formed’ by low-permeabil1+y ol fdated . rocks which: nderlie
and form the sides of the reservoir. . Rechargé boundaries -are formed by -

West Walker River, Desert Creek, the. flow #rom Nevada Hot Springs; canals,.
irrigated fislds, and thermal water rising from consolldated rocks, ' Because
of the low permeabillty of the bed of Artesia Lake ”pnndad wa+a : ‘

'Ifs (pls, l and 2) -
: Fransition from .
sand and gravel 10 +he fine-grainad piaya deposlfs arlying Artesla: Lake
Because of the extensive cultivation and.land. |eve,lng An +he-valley* more
faults probably are present Than have beén ‘detected. The ‘Owens Fault in': et
the northern part of thévalley (pl. 2) has been: es+ablished ‘during +his -
study as an effective bourdary fo lateral ground—waTer flo
zone is a condult of rising thermal water: - The result.is th
side of the fault, two Irrigation wells (12/24=3{bd and {2/24=31db, Tabie
125) have experienced oxcessive drawdowns. This'ls discussed further Tn a
. tater section of the report that describes the effects of: an's: Ttvsflas. :
Indirect evidence Indlcates that another fault ey be. present near or T
between wells (0/24<21ba and [0/24-20ab in the southern part of the valley,x_
~and may be an extension of a faylt: farther o “+he-south {pl. 1).. The first
. well ylelded water with a fempera*ure ‘of 67°F. ;lQ', e,la*+er, 549F o
- (12°C), The latter temperature is near Thaf axper 1Bd¢.-.3j ‘
Tnput. The wells are slightly Iess +han ana mile apar?

Hydraullc Prgger?nes ]

TransmissIV|+y and permaabi||+y of aqul*ers I .he upper 500 fee+ of
saturated alluvium have been evaluated; Tha,reSUITS are prasen+ed ing: .
figures 5-7. Twenty ; of .t ablon wells
were the princlpal be

The +ransmISSJV|+y map (fig. 5) shows Thaf The Red Canyon—Burbank
Canyon fan' s the aréa where water can most eas:ly be transmitted to wells
by pumping. The area of the fiocod plain of fhe West Walker River and
Desert Creek are intermediate in value. The buik of the vailey-fioor area .
generally has values less fhan 50,000 gpd/ff (gailons per day per foof)‘r

yet the fauiT)T,:' R
on the east .=




i T

e .
gt i LAY 3

B .

uwell pumped to deter-
‘mirie transmisslvnty.:
Number “is: transmlss]=
Joivity, 6 thousands
“of gallofs. per day
*per Ffoot (GPD/FT)

prprox:mate boundary
‘between areas of .

EXPLANATJQN

',ﬁiil"l-é”'f--f‘I .'l-?f :

tonso!udated rock
= o ei20 B

'-uk-..._._._—.'?_.__-..—.'.

dlffering transmissl- '

o PROBABLY LESS THAN - o
5 50,000 GPDIFT -

- 108, 00 /
GPOZFT W

Figure 5.--Generalized transmisslv1ty of the upper 500 feet of saturated

valley fill.
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Within any one area, ‘the data In flgure 5 show a Iarge numarical
variation in +ransmtss:vi+y As a result, the map should be used only
as a general guide. For any specnflc sife, the Transmisslvl*y af the’
upper 500 feet of saturated alluvium could be W|+h1n a fairlv wida range
of values. ; . : . vt

To Translafe the Transmisslv!+y shown in figure 5 +b +erms a- wefl .
owner could use, the following approximate relation exis+s for a weil af
the end of 24 hours of conTTnuous pumping: . : :

specific capacTTy o Transmissl;iggofn_gpdff+

where speclfic capacl+y is the y!eld of +he weil, in gallons per
minute per foot of drawdown. ' This assumes that there are no nearby
_subsurface restrictions (boundaries) to flow, and that wel |l efficiency
- is high. For example, assume that a pumplng test yleided a transmissivity
~value of 100,000 gpd/ft. At the end of 24 hours of pumplng, “the = |
well would hlve a specific capacTTy of about 50 gal/min.per foot

of drawdown. |f the well were pumping 2,000 gpm, then the drawdown
would be about 40 feet below the prepumping {static) water level

if the efficiency of the well Is high. Af+er a Ionger period of

time the specific capacity would: be smalleribecause of the continuous,
slow decline in pumping level. The relation of ftransmissivity and
specific capacity to pumping rates and pump size for the ex!sting
lrrlga+|on wells Is given in figure 6. Generally, to maintaln a
_given discharge, wells in lower-transmissivity materials requtre
‘farger pumps than wells in hlgh ?ransmlssivlfy materials.’

Figure 7 shows the d:sTrIbuTion of permeabillfy of the average
aquifer material In the upper 500 feet of saturated alluvium. This
map is based on transmisslvity values obtalned from pumping tests .
and an evaluation of sand and gravel (aquifer) thicknesses as reported

in drillers' logs. The rela+lon be+ween *ransm!ssiv{+y and permeabllTTv
is: . ; ) . : .

Transmissivity = perineabi lity xféqulferf thickness.

The map shows that the aquifers assoclated with the Red Canyon-Burbank
Canyon fan have permeabilities equivalent to well-sorted beds of . -
sand or sand and gravel. Cautlops regarding the use of figure 70
are the same as those described above for the +ransm|ssivi+y data. -

The storage coefficlent for most of the valley-fl!l reservoir, for a
prolonged period of pumping, will equal the specific yleld, or about 0.15.
In the short term, semiconfined (artesian) aquifers, where present in the
area east of Owens fault (fig. 7), have coefficients several orders of
magnitude smaller. ' 4 T
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EXPLANAT WN

‘!oundary Iine between
-_.perma-blllty areds. .
‘| Dashed ‘where location

, Parmeabllity ingg;llons

s permeab ity chtnne!

wui dbp0S ts beneath Flood
{plain of" ﬁalksr River
-{not shuwn

Conso !dated ock

uncertaln

100;300 “

per day . per square foot
Note: Surficlal. hlgh-'

Well :I.nsjg

Figure 7. --General ized dlstrlbutlon of average aquifer permelbillty
in the upper 500 feet of ntunted vtney fFllt,
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The valley-fill reservoir contalns water buoth semiconfined by overiying,
relatively impermeable beds and under unconfined conditions. -Semiconfined
conditions are: (1) east of Owens fault in the area of wells 12i2¢—3|ba
and 12/24-31db, and (2) in low-lying areas of flowing welis and springs ..

(a) around Ar+esia Lake and extending southward along the valley. floor +o
“about the south boundary of T. 12 N., and (b) extending southward from The
West Waiker River about 2 miles. The area. of artesian-well . flow was mapped
by Loeltz and Eakin (1953, pl. 2). In 1972 7t remained about the same size . .
and shape, except for seasonai reduction in head and the consequent i
diminishing of flow associated with the pumping of nearby irrigation weils. i
The wells east of Owens fault do net flow, LA

Ground Wafer in Siorqg_ii“‘ i

The-valley~fill reservoir contains a large amount of wafer that is - -
slowly moving through the system; the direction of flow is generally .
downgradient and perpendicular to the water-level contours shown-on - -
plate 2. " The estimated voiume of this water, using a specific yield of
0.15 and an effective area of valley fill of 100,000 acres, is about
15,000 acre~feet per foot of saturated material, or 1,500,000 acre~feet -
In_the upper 100 feet of saturated valley flll. This is a very large -
amouh¥ of water in reiation 1o the volume of water moving through the
hydrologle system each year. For example, the -storage in the upper. 100
feet of saturated alluvium is naarly four times larger than the average
annual precipitation that falls in the basin, and roughtily 10 t+imes larger
than the inflow to the valley in the West Walker River In 1972 (table 6).
The storage In the entire thlickness of alluvium is not known because the -
alluvial thickness 1s not known; however, oniy a fraction of thé total -
stored water would be avallable to wells. The maln sources.of This water
are inflltratfon of (1) precipitation that falls principaily in the moun-
tains of the basin, (2) water that has been divertsd by irrigation canals -
from West Walker River, and (3) Desert Creek. The depth to thls mass of
stored water is shown in.figure 8.

loaltz and Eakin (1953, p. 29-34) documented Iargenscale wa+9r*level
rises prior Yo 1950. These rises were attributed mostly to percolation of
irrigation water. The rise In ground-water level has been much smaller

since 1950, and changes are more localized. Figure 9 shows a gradual rise - L“ i

in the water level of well 11/24-27cb from 1919 to about 1935, then a .
dramatic rise of about ‘65 feet from 1935 Yo 1950, but only about a 5-fcot
rise from 1950 to 1973, MWell 11/24-32ca, a féw tens of feet southeast of
Ralph Nuti's home, has a simllar water-level history: 27-foot depth to
water in 1937 (Loeitz and Eakin, 1953, p. 32) but a water level at land
surface in 1948 and 1973.

Some lowering of water levels has resulted from ‘two factors: (1} :
reduced inflltration of irrigation water and natural. recharge during a
drought period and (2) increased pumping for irrigation during the same
period. In figure 10, welts 11/24-32dc and 11/23-3de show this type of -
water-ievel decline during the drought period 1959-62, resulting In a
lowering of 20 and 16 feet, respectively. Well 10/24-4ed possibly has
a similar history, as interpolated from the- incompiefe Jecord {fig. 10).
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Table 6.~--annyal flows of, and diversions from, West ﬂhiker szer, SRS

: aalendar years 1953—72

[Based on published recoxds of the U.S Geoloqical Survey e
except as lndicated; all values 1n acre-feet, rounded. ]

outtlow from-

Dlversjphéff‘”

Inflow to ‘ - Net . .
Smith Smith decrease to canals In .

Caltendar Valley Valley ‘in flow - SmlTh Vailey l/

year () (2) t3) )= (2) R

1953 - 131,600 - -av,oeap ‘

{954 - 98,000 -- 78,000 ¢ .

1955 - . 98,000 - 52,000 "

1956 - 218,000 - .. 99,000 .

1957 - 118,000 - 81,000

1958~ 246,000 190, 000 56,000 96,000 .

1959 120, 000 80,000 40,000 © 62,000

1960 80,000 64,000 16,000 29,000

1961 71,000 57,000 14,000 19,000

1962 151,000 91,000 60,000 79,000

1963 216,000 161,000 55,000 82,000 -

1964 125,000 85,000 40,000 61,000

1965 229,000 167,000 52,090 94,000

1966 148,000 100,000 48,000 73,000

1967 286,000 217,000 69,000 . 90,000

1968 146,000 106,000 40,000 62,000~ .

1969 338,000 300,800 38,000 104,000 , = .

1970 195,000 135, 000 , 88,000 © - 1

1971 186,000 135,000 92,000 .

1972 142,000 101,000 69,000 -
Average . 1 E o
Sy 179,000 133,000 73,000
Average ‘ . T

1953-72 - 33,000 75,000

Data from Walker River Irrigation bisfr¥é¥ﬂf§c§fdsfﬁ
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Al1 three wells show a s|ow recovery since 1962, with the recovery process

stiTi fncompléte by i973. No additional data are availabie to show The "= ..

extent of this dewatering and.slow fecovery; therefore, no estimate can .-
be. made of the net decrease of stored water in thé valley,  However, the -
distribution of heavy pumping and dewatering were somewhat: the same. The ~
general distribution of exlsting irrigation wells in those years can be
determined from drilling dates Iisted in table 25. The other three weils
shown In figure 10 have records too short 1o show the effects, 1€ any, of .
the drought period. However, during thelr perlod of record, 1964 or 1965 to
1973, the net change in water levels has not been significant. Water-level

changes In 1972 and their causes are evaiuated In a. later sectlon of the
report. ST
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CHEMICAL QUALITY OF THE WATER -

" Relation 4o the Flow System ,f?‘:’ﬁ

Because:viﬁfuaﬁiy-ai[:fhéﬁWa%é?zmoang-fhroﬁgﬁrthg-u'dﬁglbgic~sv$#em

In Smith valleyaorigingiés;és.prébiplfaftbn,Q%he_Ma%é?finf#iaily}hana_T;
very low disso19§ﬂe50liﬂ3‘;Oncénfrafion.,Tksf+he,wa#bﬁxmqves:+hrbugha+hé- :
.. system, elther over the -land surface or through the ‘subsurface, it dissolves
.. rock and soll .constituents. The farther. it fiows ard the -longer the: lefngth -

of time it is in contact with rock and sotl, gensraily the greater the
ccncenTraTiandf;diSsolved‘solids;,.RockgénﬁLspi};Typgsjand +hejacflyﬁfies

of man also have a strong Influence on dissolved solids..

, Wesffﬂé{kéﬁ'h?&ér,,whehé;f? éhfars{smf?ﬁ Vﬁ{i Qhéé,a gpegific" -
conductance corimon |y between 200 and -250 micromhos (table26)1/. . Desert: .
~ Creek, where Tt crosses the bedrock-alluvium contact, ‘has simllar 1f not -

- lower values, Gutflow .In the West Walker River to Mason Valley has higher
' values--as great asi500 micromhos-~because of Fhe return flow of water - . ..
through the ground-water system. . Highest concentrations probably are in
the fall, when return #iow constitutes the largest part of the total river
“flow. Return tlow to the river ajiso carries fertilizer and other agricul-

tural wastes such as those from feed lots. i

. _Ihs ground water beneath the ‘agricultural areas has a speclific coii=: .
| duct@nce Fanging between 170 and 900 micromhos, as determined from data
- In:table 26, Because the human population of the valley is small, .
- dames¥ic and commerclal wastas arg small souftes of mineral ization of
eltheér: ground water ‘or streamflow. Figure |1 shows the distribution of
, specifFC'conduc+an;e.of'gr0und.wafer in_The.vgfléy;-;‘: i

iy Tr .The ground water of -the valley can be classified an the basis of the

& predbminant cation and anion expressed in milliequivalents per Iitre. .-

©.l . Thesgéneralized distributlon of ground-water types is shown in figure |2,

: Mixed bicarbonate type dominates the agricultural “areas; with two major &

< exceptions—-calclum-magnesium blcarbanate Is'the principal type berieath . -
“the Red Canyon-Burbank Caenyor fan- and an.area, southeast of Smith: - The =

" ground water in thls latter area also has rather high dissoived-solids ©~ =

. -.concentrations, . as shown:in figure 11.. delum;b}garbéﬁaferwaferﬁ{s,gq;s]biy
-the dominant type in the Artesia Lake-area, whereas Nevada Hot Springs and.

.~ well 10/23-2db (MI|ier and others, (953, p. 38) yield hot water dominated -
-by3sodiumlahd_sutfaf;.‘_. [ P RN I e S

... 1. Specific .conductance, which 1sia measure of a water's ablilty do - ¢

S - conduct electric currgﬁT, JchIose§¥f?é|atgd-fo,desalvedéﬁoiids'cdndén&."

0 - tration.  The d[ssb!yéd&sbi!ds;con¢eQT¥hf{' ;%In;hLTF1grams per titre,

. 1s generally 55-70 percent of the specifice onductance value. The'compiete

ceunit of méaSUre-for:spgéfflcfcandu¢+ahce'TSJ“mitromhﬁslper’cen+imeférfa+
25°C (Celsius)." For -convenience,  the abbreviation "micromhos" is used in -

this report. okl . MR- LT S
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- of irrigation.water Ts. based on chaﬁfaffﬁjo+'biﬂ§ﬁ§$15?and,1m'rbvemen,x

“ln determinfng 1+s quality are: ~ (1) fotal concentration of dissolved = .

" soflds, as Indlceted by salinity hazard of the water; [2) relative propor-

N tration of boron and other elements that ‘may be toxic}”and:{4};Under?somé; ?

"Sutfaﬁfii%ﬁafofriﬁﬁigaTTOﬂ

ﬁe_goﬁﬁﬁﬁfFa?Lon,and-composi+fon éf-dfssofveéﬁl”néTTTMén*%ﬂ}ﬁ;§
determine its quallty for any use. Much of the. following discussion

; water

_galine and Alkaline Sotis (U.S. Salinity Laborafory Stafi, 3y, The . _
- characteristics of an Irrigation water that appear to be most important ..

" tion of sodium to other catlons, as Indexed by sodium-kazard; (3) .concen=~. .

conditions, the bicarbonate concentration as. related to the concentration -
- of calcium plus magnesium, as indexed‘bv‘résiduajssddf'mscérbonafe (RSC)s -
_..Recommendations as to the use of a water of @ given guality must take ... . o
. Info accéount such addi?ional’fac+ohéfas-ﬂrainagé'aﬁdf‘fnagémEhTQprac+1Cés”'”
. of cropiands. These two factors are beyond the scope of thls survey.

- The following scale s used +o'raf9w§arﬁni+yQhazaﬁﬁ}fﬁafabﬁezﬁﬁ'_3fi'-
(Comm{ttee on Water Quality Criteria, 1973, ps 335): ™ . S

Specific conductance ;irffHéiafa@h e

(micromhos) o cichess ol

<750 - Low (no-defrimental etfects = -

- usually netieed) =~ 0 o orLt

750-1,500 Medlum (can have detrlmental 1 o0 .o

affects on sensitive crops) . .. - LT

| ,500-3,000 . High (can have adverse effects - @

. on many crops; requlres--.. 7 - S il

careful managenent practices) Sl A

3,000~7,500 " yéry high (can be used for - ...
.. “tolerant plants on permeable & -
*‘solts with careful manage-. -
- mént practiessd: .. . .
27,500 Unsuitable - LRI R ‘
Sodium hazard is rated on a scale of Idﬁ,-médlumﬁ;hngh;;andnveryjh{gh.”g“
This classification .is based primarily on;fhe'effec}ﬁaf;sodiumﬁonf*hejr,rﬁ L
‘phiysical condition of the soil and secondarily on plant sensitivity fo = = . -
sodium. High sodium hazard would requlre'spééia[-soil_manageménﬁ;.suchjés'];Tf
good drainage, high leaching, and Fhe adéi&jpnﬁof:drgaﬁlc-ha*tEr.;}Rsc~1sp.j; -
rated on a scale of safe, marginal, and-unsa¥e.  Based:of limited data,. - o
| the Salinity Laboratory Staff belleves that good .mahagement practices and = - .-
proper use of additives might make 1t .possiblie to use successfully some -.. = -
marginal waters for irrigation. . -~ i L EEGLENL

- ¢ Wa¥er suphl?esi#hé%fg?é'kﬁéWﬁ'Tgfﬁéﬁgfgdﬁefﬁé+QEQQDél1+?”limi¥éf,dh§ 3
for irrigation are [isted below and are shown in figure |13 . -~
o Wl . Limiting factor ‘Classitication -
0/23-2ac L7 RSGEUEL Unsafe ™ .

" 12/24-8cd U U RSC - ST Marglnat oo
13/23-25ca . - <. 0. RSC. - oo, Margieal oo
I3{24—30acfﬁ. _ :4¢RSC "fm;{“;f7i3 Marginal
A ~32- e




\f crops that are iIrrigated by these Qéle.Sphéar féxhagé less-Théﬁ{;:?
satisfactory yields, advice on management practices should be requested .

from the local County“Agricultural Extension Agerti =

The toxic element boron was analyzed ‘in-39 samples. . The concentrations
ranged from 0.00 mg/I (mtlligrams per |ltre):to 1.0 -mg/l, with ail but
-one of the values less than 0.4 mg/l. Nong'of the -crops: grown in Smith .
~“Valley during 1972 were sensitive to these low concentrations of boron; S
therefore, these waters were not a problem.: ‘However, concentrations of
1 mg/1 -could be a probiem for sensitive crops,’ such ‘as’ most frult trees.

Sultabllity for Domestic Use .

The U.S. Public Health Service (1962, p. 7-8) has formulateéd standards:
that are generally accepted as a guideline. or-drinking waters; :in fact,
These standards have been adopted by the Nevada Burean of Envirenmental ~ -
Health as regulations for publicisupplies. ne standards, as fhéy apply.
to data iisted in table 26, are as follows e - B RO

. concentration (mi|ligrams
oo perhitre)

Consfi?uénf-:

Arsenic (As) .
lron (Fe)
Sulfate (S04) o S
Chloride (Cl) LooEr 280
Fluoride (F) | b/ About [ =
Nitrate (NO3) - : e SR, - T
Dissolved-solids concentration LR e 500

A

s

a. Water containing more than 0,05 mgllrﬁfjﬁﬁééh§C'§hould not be
consumed regularly, ' e el e a0

b. Based on anhual avefage daximum da}]y_a[flfempgiéfure. ;“i-il‘ :
c. Equivalent to a specific conductance ‘of ‘gbout 750 micromhos: .

The arsenic concentration in drinking water is particularly. important
because of the possibllity of cumulative poisoning. - The element's concen- -
tratlon was determined-on 23 irrigation and stock waters (fig. 13), :
‘Eleven of the samples contained more thah 0.01:.mg/1 of arsenic, and ¥wo,
from wells 13/23-25ca and 13/23~30ac, contained more than 0.05 mg/l.

The latter two waters iwould not be suitabis for drinking. = Because.of -

the limited number of samples collected and analyzed for arsenic, a -’
further study should be madé before conclusions are drawn as to:the .. .
distribution of arsenic In the ground-water-system and its potential’ - . -
effect.on human health. : BN e H ” 3
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. ground-water system to meet this general leaching need. -

Excesslve fluoride tends to mottla teeth, especially those . of - - et
children. Fluoride concentrations were determined for 33 samples, and . = -
wells 10/23-2db (Loeltz and Eakin, 1953, p. 56) and’i1/24-1Baa (incorrectly
reported by Loeltz and Eakln (1953, p. 56) as 0.2 mg/|), Nevada Hot:
Springs (12/23-16dc) and 13/23-30ac had higher than desirable concentrations;
that is greater than about | mg/|, R ) S T '

Of the 26 samples analyzed for nitrate, only one--from irrigation ==
well |1/24-28dd~-contained more than the Publlc Health Service?s - recommended
limit, The source of the nitrate Is unknown, but probably (s from one of -~
two sources, fertillizer applied fo irrigation fields or neturally occurring
nitrate minerals. o N

quallty were very near or within the iimits set by the Public Heafth -
Service. G el g

Concentrations of all other analyzed cdhs+1+uéﬁfs‘éffécflng watai

Water hardness, a factor that affeéTsTQQap;conSHmﬁ+ion;‘15‘shown for
ground water In figure |4, The Hardness scale used. (from Hem, 1970,
P. 225) is.as follows: soft, 0-60 mg/l; moderately hard, 61-120 mg/1;
hard, 121-180 mg/i; and very hard, 180 -mg/1 The ehtire range is
present in Smith Valley; from soft to very -hard. . The-map was based on
54 samples. : U R

Salt Balance

Over the long term, dissolved salts not extracted by plants from soil
and water will generally Increase In concentration unless leaching occurs.
The increase will gradually lower: the productivity of a soll., Salt:
balance generaily is not a problem in the part of Smith Valley ‘that drains
To the West Walker River., In this area, surtace water of low salt content

is used for Irrigation. The water not cohsumed by=dr9ps percolates to-the -
water table,. transporting much of: the salt with 1%, As a-resil+, the -
ground water has slightly higher salt concentratlons than the water applied
To the fields, but for agricultural use, stId} quits low. . This . ground =
water generally flows toward the river and-flows from-the valley. Bécause .-
of the pumping of wélls, some of the ground water is!recyéled'aCers;flelds,j
but because pumpage represents only a small part of the total quantity of -
water percolating to the water table beneath the agricultural areas, the .
water quallty had not been degraded appreciably as of 1972, = %

In the lrrigation section of this report, Jeaching requlremah+s¢aré
quantifled. As of 1972, more than enough water was moving through the -

In the Arfesia'Laknground-wéfer-basih, §é¥+;15;é1owjy accumulating

.- because this area 's_hydrological ly closed. For a siccessful farming
-operation, salt must be.lsached from cropland soils:

‘ “Ina closed basin,
the teached salts are flushed to 3 "storage ared;" the. '"tail end" of . this
flow system at Artesia Lake. Over the long term the basin's salt balance
probably would have to be managed accordingly:if the water resoirce is
developed principally through Irrigation agriculturs, “Asia result, -
ground-water flow to t+hé lake area, and the accompanying transport of -
salts, probably should not be entirely prevented by ground=water
development, ' El o P
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Because salt accumulates at the surfacé‘of the dry Iaké_bed_duﬁing
the evaporation process, .and subsequently s partiy blown away, not all
salt flushed to this area remains in the lake or In its underlying beds.
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INFLOW TO THE VALLEY -

Within this sectlon of the réport, quantitative sstimates are hede of -

. the primary sources of water for 5mith Valiey {flg. :23)i{ Precipitation,”

~Importation, and inflow of West Walker River. ~In addition, the: ry
.sources of water for ?he;vailéy-*3urface¥wa*grJrunbff.frpm the mountalr

-~ @nd ground-water recharge-<are evaluated. .. ©... 0 o oo

A Elements of inflow, as wel| as the alemants of -outflow, are'evajuated -
“for the base year 1972. If antecedent conditions are not. important .in the .
relation between an elemeht of Inflow and the hydrologic system 1n the - -
hydrologic budget, that element, such as rivar inflow of importation.of = :
water, Is evaluated.on the baslis of data from 197Z.°7 1§, however, anfe- . -
cedent conditlons are an Importaht-facfcr‘ianha-reiaiion,-aVerage'agquéijri
values have been developed, such as for -precipltation, ‘rinoff, and ground~
water recharge. ‘ : P D R T e T D

" Pregipltation 7 -

In the Great Basin, a strong relatfon exists betwéen altitude of dand
surface and amount of precipltation. . -The higher altifudes receive:more:: -

v precipitation, as shownh In figure I5.  Thé Pine Nut and: Swestwater Meuntains,

.on the west side of the vallay, récelve abou¥ twice as much rFain and Snow

g as_the eastern mountains; the Singatse Range and Pine Grove Hills., ‘As & ..

. -.result, two curves were used to characterize sach general precipltation . -
- ocondltion (fig., 15). ‘The altitude~precipitation relations .represented by -

'7; diversions from the river for Trrigation. : How
_and applied to crops, a substantial parf refurns

' ©.71958=-72 probably was almost equivalent to the long-term average, on th

- these lines are used In this study to estimats the average annual precip="
ITation for the basin. - The volume of precipitation ‘is.computed in’ table 8
to average about 260,000 acre~feet per year: :.. o o .

STFBamfIGw:f B

West Walker River

The average annual. Inflow to Smith Valley in the West Walker River
{at Hoye Canyon) is- 179,000 acre-feet for +the period 1958=72. The average
annual outfiow from the valley (at Wilson Caryon):is 133,000 acre-feet for
-~ the same period. Data on which these values-are based: are presented In.
. tabie 6. The decrease In flow Is principally the result of extensiva - -
r, of the amount diverted -
to the river as ground-- .’

-”§f;w§+ar return flow (+able 6, columns 3 and &)
-= pbsérved to return fo the river. i

: Inflow of the West Walker River to Smith Valley during 1972 was' =~
- - 42,000 acre-feet, or 79 percent df the annual average of 179,000 acre- - T
- teet for the base period 1958-72, ‘as listed Ta teble 6. . The' average for .~ .

' basis of comparisons using & partly synthésized ‘50-year récord (Ig{g%ﬁéj:ﬂf];
- forithe West Walker River below Little Walker River, near Coleviiie, o 7.

'wxfcglif. (data from D. O. Moore, U.S. Geol. Survey; [970Y. s N

I
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~flow, except during the low=flow months. of ‘November. throigh March.
-galn in the river during these motiths is due ¥o ground-water: retur
. exceeding diversions. . o o 0T o TN

- than 2,000 cfs.‘

-" Malker River néar Bridgeport, Cal
i-7 'These stresms have 10 and 28 year
.0 The computed long~term average di

;direct surface runoff 1n relation 16-base flow,.

o }Engéffrom less than | cfs Yo 260 cfs. ..

The distribution of flow during +he'yeaf:1s29h§kn;fﬁ7fhgh59 f6gz{Peak:
flows generally occur during-the period May through®duly; and are’ subject

o upstream regulation at Topaz Lake. Moénthly Inflow éxceeds monthiy cut<"

i

i

g
ow...

Instantansous flow of the rlver ranges T

L

Desertbresk

Because the period of streamflow recard Is only 5.years (1965<69) and
2 of these years were extremely wet: (1967 and 19692, ‘the :available data are -
not representative of long-term fiow. As a result, statistical correlations |
were made with flow of two hearby gaged streams, Butkeye Creek, and Little -~ =

., @ few files south of the valiey, . -~
f'recorded fiow ‘data, respectively..
_ harge-for Desert Creek is 8,500 .acre~ . =
feet per year at the mountain: front.: Recérded ‘ficw tor the .short period

of record on Desert Creek, as measured at the mountain front (pl. 2),:-
averaged 12,000 acre-feet per year: The estimated flow in 1972 was 66 <
percent of the long-term average . annual: flow, or 5,600 acre-feet. Of this
amount, 4,500 acre-feet or 80 percent ocgurred durlng Théfgrﬁwing'ségsoh.3

Monthly distribution of fiow during ‘the S-year period of record Is. -
shown in figure 7. This distributlon .is generally representative of .
long-term flow of this. stream and other small pere nial streams in the
valley. E i el RpRe g B b - B

s,ﬁbs developed for the

A duration curve for Déserf_hreék,5f1g0ééﬂ-8

‘year 1971, based on perlodic discharge measurements; runoff data for 197,

and records on streams outslde but ‘near Smith Valley. This curve provides
an approximation for individual rgtes of flow that can be expected In'an .
average year, and a graphlc comparison of:basé~flow characteristics with .

additional streams described telow. Desert Sreek has a reiaTiVleﬁﬁigh:: .

Instantaneous f1ow of besér*%Eféekﬁadfiﬁgifhe:;m,'odﬁ!QﬁSi?glhéﬂ:ész;i

Other Strean

Flow was measured'berlodicaliy.in Shéép*cﬁeék_5ﬁdeu?bénk,‘Red,fand‘p3
Pipeline Canyons (p). 2). Uslng these measurements and data from Desert

',J;Eréek, duration curves were synthesized for these streams:(fig. 19). Like
- Desert Creek, flow in Burbank and Red Cahyohs has.a relatively high direct
' surface runoff In relation to base flow;: whereas Pipsiine Canyon and Sheep

Creek are characteristically spring-fed streams, having a high base flow -
in relation to direct surface runoff. =~ . O .
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Ruhoff from the Mountains

Snowms|t produces most of the streamflow that is generaTed wlfhln
Smith Valley. This ftow is characteristically at its peak during May-
July (fig. 16).

Most mountain streams generally have their maximum flow at the mountaln
front, which is shown on plate | as the consolldated rocke=al luyium
contact, Thus, flow across the:consolidated rock-alluvium contact is an
index to the amount of surface water generated within the basin that is
potentially available for development, Streamflow generally decreases
with flow distance down the alluvial apron, due to lnfuifraflon.;

Smal| local streams occasionally flow for short period5'0n~1he
alluvlal aprons as a result of high-intensity storms, but this' tvpe of
streamflow is so erratic in frequency and duration that wifhou+ sTorage
structures It has little potential for direct use. .

The method used to estimate runoff from the mounfa!ns-waS'd95cr1bed
In detali by Moore (1968)}. In this method, altitude-runoff relations
for regions in Nevada have been developed on the basis of long-term
records of streamflow and precipitation, along with supplemenfary .
streamfow data and measurements of stream-chafinel geometry as related
to long~term filow.

The runoff estimated using the above method was compared with
computed streamflow for Individual drainage areas. The compu?ed stream-
flow had been estimated from synthesized hydrographs based ‘on periodic
drscharge measurements ahd hydrographic comparison with other streams,
in addition to channel-geometry measurements. An adjustment factor was
then used to determine runoff from the remalning ungaged par+s of
individual subareas of the valley. i .

A summary of esfimafed average annual runoff ffom ihdividuai,Subareas
of the basin Is presented in table 7; the fotal generated within the |
valley is about 12,000 acre-feet per year. The 1972 runoff probably was -
about 8,000 acre-fest. Due to (1) the seasonral distribution of flow, (2)
infiltration to the ground-water reserv0|r, and (3) evapotranspiration,
the percentage of this flow that is diverted for use can not be estimated.
The Buckskin and Singatse Ranges on the north and northeast sides of +he
valley reach only low altitudes and yleld iittle.runoff. In contrast,
the Desert Creek drainage area, which comprises only 12 percent of The
total drainage area, contributes three-fourths of the runcff generated
within the valley. - It is the principal source of water wlthin the valley.

The northern part of the Pine Nut Mountains, though high in altifude
and substantial in area, contributes negligible sturface runoff. The
alluvlal apron and valley floor below this area contalin numerous springs,
the largest belng Nevada Hot Springs. Wafer that might otherwise run off
may be Infiltrating fractured rocks and in part migrating fo the springs.
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Table 7.--Estimated long-term.a?ﬁrégafﬁnﬁhéifiﬁﬁéif:ﬁfqy

surroundiny méuntains of Smith Valley.

~ Parcent of .- el
Looorunoff areal it T e
Area 131,700 acresy -Acre-festly ‘e

)Euckskin and Singatse Ranges E 20

Pine Grove HIJIsTand'eaSTern
part of Sweetwater Mountains - 34

Sweetwater Mountains {Desert LT A .
- Creek dralnage area) A L 8,500 7

-Weljlngton Hills RS DO (TR
Plne Nut Mountains =~ . - ;ﬂ525 :;'5?EL¢§ ],ﬁgdfle;.'_ JEY

Total (rounded) ” T Uoe - 12,006 - - too

[. Runoff values for 1972 were abo@? two-thirds of fhééevygﬁ?es,%;

a. Most of this runoff, 1,300 acreéfeef, ls‘QQberaTedf

Red, and Plpeline Canyon drainage areas. -

Recharge frém~Prééiplfa}fnﬁ '

Recharge to the ground-water reservolr results from precipitation and -
percolation iosses of Irrigation water from:canals.and fields. As of 1972,
the Mest Walker River did. not diredtly recharde the around=water.resesvalr, .
but rather acted as a .draln. cohfinucusly: recelving weter from the ground-. -
water system (pl. 2). R R I PR e

A method developed-by Eakin and others. (1951) has beeh used to compute
the estimated average annual recharge from precipitation..” These computations
are summarized in table 8, and show that an estimated 7 percent of the -~
precipitation, or 17,000 acre-feet per year, recharges the ground-water

sysfem over. the.long. tarm.

~ No direct determination was made of the overall seepage losses from = .
canals and fields, but-an indirect method is used To determine the quantity

in a later section of the report.

Impor+afionifo'Lobdel] iéke

AT the headwaters of Desert Cresk, diversions are-made Into the Smith
Valley basin from an unhamed creek that fiows westward to.the West Walker
. River in California. : This-diverted water is stored in-Lobdell Lake
{T. 7N., R. 24 E.; pl. 1), a small reservoir with a surface area of .about
35 acres and a stage of about 9,200 feet above 'sea level. "Releases from
. the reservoir are made to Desert Creek. No records are avallabie of the
. diversions to or the releases. from the reservelr, but thay probably are -

~only a few hundred acre-feet in most years, Incluging 1972,
S -49-' ;




Table 8.—~Estimated Jong~term average annhual. precipitatzan
b and ground—watér raaharge . ‘

Praclp!faftdh‘. Estimated preclpiTatjon I/_a_ }*;Es?lméfed_reché;gpii
. zone . Area. ‘Range. Average  Average  Percentage of (acre-feef .
tfeet) (acres) (inches) (feé?) (at?é*fee?)_ precipl+aflon per year) B

PINE NUT AND SWEETWATER MOUNTAINS AND THE- WELLINGTON HlLLS 2/

9,000-11,673 12,300  >20 2.0 25,000 "
8,000-9,000 15,800  15-20 1.5 24,000 .5
7,000-8,000 33,700

6,000~7,000 3,100 12~15 I . | 71,000

4,546~6,000 69,600 8=12 8 56,000

Subtotal ] :
(rounded) 62,000 - 180,000

BUCKSKIN AND SINGATSE RANGES AND PINE GROVE WILLS2/

9,000-9, 544 500 AP | T
8,000-9,000 7,900 >12 I 9,000 . 7 630 .
7,000-8,000. 19,800  8-12 8 16,000 3. 480
21222:2:338--;,35 ggg 8 .5 61,000 Minor ”f“ffh
reonded) 150,000 - 86,000 Lo ‘
T?Igthdad) 312,000_;, . L b 260,000 o i b {7,000 )

1. Based on graphs in flgure i3,

2. Includes adjoining parts of the valley floor. N

a. A large part of this amount runs off In Desert Creek and s used for Irriga+1on*_;=-
‘there, some of 1t infiltrates to the ground-water system. L

b. 0Of this amount, about 3,700 acre-feet is rechargad +o the Artesla Lake Ground-
Water Basin. A e E




OUTFLOW FRDM THE VALLEY ,fg;ﬁ

Surface-Wa+er Bufflew

- Outflow of the wes+ Walker River during 1972 wai,ab_ 101, ooa acre~';'
.- feet, or about 76 percent .of the 1958-72 annua1 average of |33 000 acre—
feet, as listed in table’6. C S - PR y

]frlgg+ion'ahd subirbiga+lonl}'ﬁ¢i

Water Appllcafton

" Most water is’ spreéad across flelds from irrlga?ion haad di+ches. The
amoun+ of land Irrigated by sprinklers was only abouti 440 acres in 1972;
all the sprinkier water was from wells’ IIfZS—iEbb,,iZ/ «32ba; a l2/24—31db
(table 23), In the northeasterti part of the valiey. Subirrigation is .a_
signlflc?;t_gpurce of water where +he _depth: +g i@m‘wa?er *hble Is less Fhan
10_feet {¥ig — T

The amount of waTer dellvered to the Irrlgafed par+ of +he valley is
. summarized in table 9. As shown in the table, the bulk of the Trrigation o
. water Is from the West Walker River, deltvered through:- an.-extensive canai -
. system, the principal canals of which are shown: on: pla*e 2. _Aboiit. hgif
Yhe water dellvered to the irrigsted areas of the val s losts: o
- by percolation 1o the ground-wafer system=~an. “estimated. 47 OOO‘acre-feeT,
e, dlffengngewnexueenﬂroxaj el ivery UF f?MET'”§T”au§,§3ﬁh rop

m-e-—ﬁ‘"

¥able 74). LI *at ter flows dlrectly.:
|§aggr amoun+s flo o -Artesia Lake.

L Ty ».*W-«w o5 P .
- - Table 9.--Water delivered to the irrigated part af szth Vhlley in,1972

- Amount. g mm T R
Source {acre-feet) o ‘g}. 2 Remarks-"'
West Walker River a 69,000 - Total dlversron To canals—(from _
d : fable By '

Deserf Cresk 3,700 Es+lmifed +o be Twa-fh!rds of fhef 3
S I972 ffow of 5 609 acre-*ee%. N
r_Pipeilne Canyon Smal | ; ‘

“ o lrrigation wells 20,000 Pumpage from. 38 weiis plus oné. S
o ‘o ir "l?(from table- li)
Nevada Hot Springs 170 »
Total (rounded) © 93,0000

a. Of this total, 22,000 acre-fee+ was dellvered fhnaugh canals to- The :
Arfesia Lake Ground—Wa?er Basin. R : : o B




Rlver. dlversions,~~There are nine direct river diversions near fhe
mouth of Hoye Canyon. The locations of. thése canals are shown.on plate 2
Mas+ of the diversions are measured by Parshall fiumes wlth: records maintalned

" by the Walker Rlver {rrigaticn District;’ Yerln'+0n, Nev.f?Curranf-mefe
j~ﬂlscharge measurements were made on four Hf ¥ 'haJOF diversions in. 19?1—12;
%6 provide a check on the accuracy of the fiumes and a"general measire ot
control for the purposes of this study. -In general, the theoretical” ra?ings
for the Parshall flumes provideéd satisfactory results., . A summary of spot
checks comparing current-meter discharge versus fiume discharge is. providea
in table 24 {(at back of report). The ‘conslistently’ h!gher flume values on. .- -
Saron! Canal probably indicate a 5 to 10 percent flume &rror. Data-on- +he g
other flumes Indicate reasonable flume accuracy, or were Inconclus1Ve dua
to conditions at time of measuremen?s. i

Table 10 Is a summary of the average annual diverslons f0'+he]n o
canals. Of the 20-year average of 30,000 acre-taet dlverted annually from
the Colony Dltch, the average percenfage uSed In each of the subareas -
north and south of +the ground-water divide is unkhown. However; during _“3
1971 and 1972, 74 and 79 percent, réspectively, were dlverfed +o The '
Artesia Lake ground-wafer basin porth of the lelda.

.. Table IO.--Diverszons from West Walker River, 1953-72

[All valueg in acrewfeet!-rpunded]

Annual average,

Canal or ditch 1953-72 |/ < f97h I _1972fij o

. SOUTH OF RIVER - A 5. oFE Lol .
Saroni. Canal a 19,000 . a}ZA,QOO],_ 517, 0003_,,; e
Plymouth Carial 1,000 14,000 0 13,000
Dickersen Ditch 480 - A - B60 : g;rﬁso;a:‘_
River Simpson ditch 3,400 - 'ﬂ 4 000 238000 - i
Upper Fulstone ditch 2,600 .- o 3,|00.; 2,006 .
West Walker Ditch - 3,100 -t f;; 3,300 0 2,800
Gage Péterson ditch 3,809 e Tal 3,600 -Szaﬁofrt_ F

Subtotal (rounded) 43,000 - - . 53,000 - - 41?QQD~3Y

NORTH OF RIVER

Colony Ditchs:
- Delivered to Artesia Lake
© Ground-Water Basin - -
DelIvered within river

basin ‘ = . s e
Colony Ditch total 30,000 - 39,000 28, ooo*
Lower Fuistone difch 830 _ 7690 630 e )
Subtotal (rounded) 31,000 L. 40,000 29,000 nl e
TOTAL (rounded) - | 74,000 . . 93,000 - 276,000

I. Based on records of the Walker River irriga+ion D1s+rlc+
a. Values may be high by 5 to 10 percenT see text. -
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Attempts to document the magnifude of canal Iosses Mithin the valtey
Most losses are- bel Teved to be small.. *
Indeed, during the late summer months the. reaches |nves*iga+ed often ..
showed slight gains, indlcating that many of the ditches wére funchnning
to some degree as drains for the irrligated ftelds
“the results of three seéepage determinations.

provided inconcluslve results.

Figure 20 summarizes
The malns?em Saroni Canai

general ly gained flow between polnits of dlversion during the two-day

- study. Only the first and third reaches of the canal had. ‘seepage losses.‘gff
The Plymouth Canal had a loss of about 5 percen+ in &-2.85:mile reach,

not including diversions.

Wells. —-Durlng 1972,

except for January, as shown in table 1.
20,000 acre-feet pumped was during -the period May through' September. ...
areal distribution of this pumpage ‘Is shown. in figure 2l-~about |1 600
acre-fegt was pumpad north of Walker River, and abou*=‘fgﬁ (OIEToo - | ]

FIBWTRE Trrfga: -

pumped south of “the river.
APYEETa~tERE, " TS™ 4150 shdwn on the map.

lOﬂ wé

The distributary ditch of Saroﬁl Canal gained
about 4 percent in flow ina l. i-mlle reach.

lrrlgafion -pumpage con+inued fhroughou? the 'year,
However, B8 petcent of the-

- 25ca;4nor1h:of
The wel | had an . annual discharge.
of . about 640 acre-fee+ which 1s included In fhe 20, 006—acre-foo+ +o+al.

Table lI.--Mbnthly irrigatian—wall pumpage-during 1972

[Pased mostly on electrlc-pqwgrgponsumption];;:

Pelrce'r-ltigé' of

" Acre-feet

Wells pumped _

" Month for irrigation total pumpage 1/  (rounded)
- January 0 —a R LS

" February 3 B 1200
Apri | 17 3 600 .
“May 29 12 2,300 7 -
‘June 34 20 4,000 .
< July 33 16 3,200
August 34 20« - 7 4,000 B

. September 36 20 S 4,000 ¢

October I8 A 800
“November 4 ol % S 300
‘December 4 b 00 ° -
. Year @39 100 - Y 20 000 . ..

I. Much of the pumpage during early spring and ate. fall 15 from the

O'Banion well, 11/23-15cc,

‘The water fs used for raising flsh -

during this time of the year and, ln addlflon, for Irrigaflon

during. the growing season,
a. . Includes 38 pumped wells and one flowlng we]l.
‘be  Includes 1972 flow from arTesian wel |- 13f23-25ca of abouT 640 acra—

feet.
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Figure 20.--Canal seepage losses and gains.
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A summary of power consumptfon and well opsration Is given in tables
I2 and 13. The average pumpling cost of ground water In the valley Is
$4.00 per acre-foot, but the range -In costs is considerable.

. The "power-consumption rating” 1s lower north of the river than souths - ..
This is principally the result of shallower static water levels and 8. . - B
smal ler drawdown {(from pumping) due to generally larger transmissivities 7 ST
and storage coefficients north of the river. e

Table |2.,--Summary of irrigation-well operation in 1972 .  ,-,.

Wells:
Electric powered 36
Diesel powered 2
Flowing A
Total 39
Water pumped: acre—-feet
Total discharge 20,000
Minimum per well 27
Maximum per wel! 1,400
Mean (39 wells) 510
Electrlic power consumed: . ‘
Total (36 wells) 5,103,000 kwh (kilowatt-hour) .
Mean (33 wellis) |/ 136,000 kwh i
Mean power consumption per acre-foot (353 wells) . 270 kwh .
(Also, see table 13} e s '
Mean pumping |1ft (feet below land surface)  140.% 10 feet
Pumping costs per acre-foot (33 wells 2/):
Minimum $1.60
Max i mum $8.25
Mean  $4.00 3/

|. Does not include wells pumping to sprinklers; average
power consumption at these three welis was 211,000 kwh.

2. Based on an electric-power rate of 1.5 cents per kwh.

3, Average pumping cost per acre-foot for the three wells
pumping to sprinklers was $5.90.




Table !3.—-waer-consumpt1on rat;ngs fbr irrigation walls in. 1972
[Electr:.c:ally-powered pumps f.'m].y] '

Power " Renge, In . Avorage . Total n’isﬂ-rtb&?ﬂbﬁf‘

consumption kilowaT?-hours/ 11§t numbsr ANorth of - . Sou ,,éfyf.
‘rating 1/ ac-ft 2/ (1) of wells 3‘rlver e rivar
~ Yery low 100-200 = @5 20T P
. Low . 200-400 165 B 12
‘Medium --400~480 245 20 a4
High 480-~550 285 -0 2
Total 100-550 -‘ a 36 AT

1. RaTing developad for use in thls reporf.;. oo
2. Does not include energy requlrements for opera+7ng sprlnklers.,_-
2. In additlon, two wells were pumped w!+h dlesei power, They ara nof
' Included in this table. o . :

Wafer ConsumpTIcn

The |rr|ga+|on—wa+er consumpflon In the valley fcr I972 15 summarlzed
In table 14, ximately 22,600 acres. were. drrigated aF ayhirriga&ad
with an es+!ma?é§“¢6*bﬁb “seyeeteet of ret Consum 7ﬂ@
amount of water, approx1ma+elf”§3 o008 acre-?m3$qgfabt
'Tt Tﬁé“lrrlgafﬁd par*s of the valiay ‘ ;

oo About 10,000 acres of fand was subJecT fo varylng ambunTs of sub-
" irrigation. MosT of this land supporfed elfhar natlive-grass pasture. or
grass hay. Of the tot4l water consumption on +his land in 1972 {about -
18,000 acre-feet), an esfimated 5, 000 acrewfea+ was suppl!ed +hrough
subrrrlgafion s e

Leachlng Requiremenfs

Dissolved salts are present in the wafer used. for !rriga+lon in Smith
Valley. Plant roots remove molecules of water from soii, but most of: +he _
salt remains In ‘the root zone unless It is removed by percolaf!ng wa+er. '
-Crops dIffer in salt tolerance. Data on salt tolerance and Ieaching

‘requirements are given in table 15. Requireménts are for specific -

. conductances of 200 ‘and 450 micromhos, generally +he: hlghesf valies found

for surface water and ground water, respectively, in +the valley during :
‘Fhis study. Averaga specific conductances for these waters are about half
“the maximum values. | The teaching requirements - listed Th fable 15 are for

a crop-yleld reduc+|on of no more than 10 percent. On the basis of this Lo

~ “Information and the estimates in tables 14 and 26, +he ameun+ of WETer
*,~needed for leaching durlng 1972 was as foliows' '
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Table |4.--Consumption of water by irrigated and
subirrigated crops in 1972 "”-;W
ICrop acreage based on aerial photographs and field 1nventaryl

Consumad

Area Average annual - - water :
irrigated water-use rate I/ (acrebfee+
Crop (acres) (feef) - rnnnﬂéd}““

RIVER BASIN, NORTH OF RIVER. - -

3,400 .

Alfalfa hay 1,470 9.8 o 34000 7L S0
Grass pasture and hay I,970 A8 T L BB00 L
Grain, mostly barley, wheat, RRENSEION TSN
and cats 30 -2 R RS
Subtotal (rounded) e B34 470 ' '3;; 13,;fj o ”-;lgfjf'j
RIVER BASIN )soum OF RIVER . ST =N
Alfalfa hay 7,710 2.3 18,000 . -
Grass pasture and hay 4,190 .8 1,500
Grain, mostly barley, wheat, T O
and oats- 660 1.2 790
Garlle ' 7 80 1.6 130 "
Potatoes : 25 - 40 e,
Subtotal (rounded) 12,700 < L 26,0000 m i
RIVER-BASIN TOTAL (rounded) 16,200 2.0 35,000 G0 o0 ;."-
| ARTESIA_LAKE eRouNo( ATER BASIN ™
Alfalta hay 2,130 N 255"
Grass pasture and hay a 4,140 .8
Grain, mostly barley, wheat,
and oats 70 1.2
Garlic oo . 1.6
ARTESIA BASIN TOTAL (rounded) a 6,440 2.0

VALLEY TOTAL (rounded) 22,600 2.0

I. Net consumptive irrigation requlremen+s ‘as de+erm:ned by Nevada fflj‘ﬁ i
River Basin/Watershed Ptanning Staff (Soil ConservaTPon Service, e
written commun., 1973). ey

a. Includes {10 acres of subirrigated nafive grass west and nar?h af .

Artesia Lake and 2,500 acres of partiailly sublrriga+ad grass '
pasture south of Ar#esia Lake in T. 1Z N., R 23 E. ‘
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: Acpé+¥é§$f
West Walker River Basin: " Hap
. North of river’ = D240 - -

South-of river . Lo
- Subtotal (rounded) 1,300
Artesia Lake Basim: 400
Valley fotal (rounded) om0

" The leaching requiremen+s add an addifiona! 'y percen+ to ‘the wa+sr—use -

‘needs for the crapland. Under present irrigation practices in ?he .

vai!ey, the leachlng requiremenTs are generally sa+lsf|ed T
‘ : Table 5, -—Leaching requixemants 5

[Based on findlngs of Ful}er 11965) gnd Bernstqiﬁ:(1§€ﬁij”, S

Specific : e -
conductance Leachlng regu!rsmenfs I/
at 10 percent
yleld : 200 mlcromhos : 450 m!crcmhos
reduction (maximum for {maximum for
Crop {micromhos) | surface Wafer) , grnund water) -
Alfalfa 3,000 ; PR A
Brass, fescue 7,000 ot R
Barley 12,000 ; 2
Wheat = 7,000 4 B
Garlic - a2,000 L 0.

-Fotatoes ; "2<500 s %;5,:&_

I. Requirements as a. percentage of water consumad by crop
a. For onfons; assumed to apply +o garltc also. s

Percolaflon To +he Ground-Wa?ar SysTem ;ﬁ

. As part of the presen+ !rrigafion process in Smit+th. Valiey, wafer Is =
Jost to the ground-water system from canals, ditches, and |rrigated flelds. -
The principal canals do not seem to lose very much’ wa?er, ‘as described in -
~an ear|ler section of the report; rather, the principai losses prohably are - .
“from fields. As a result, the Irrigated areas are the prtncipai -aregas of
man-induced ground-water recharge.: - Agmstgtqg_prevlpusly, g_gmrco!q;ign'}
of Irjigafion water to_the .ground-water system was: abguf 47,000 acra-fas} -
in 1972, and resujted from_a ¥OTEL dETIVER R 93,0 - ~tpe+ and.a . net...
crop. cap3umptlon of 46 /000 acre-feet. Of the 47,000 acre-feeT of perco- -
 lation, only about l 566" acre—?éé* Tb neaded to maln & desurabie &
_ sa!f ‘balance. S :




Return Flow

Inder native conditlons bofh3surfatéiwafegiggg;gfbghﬁ'gai§£5iigggﬁl—QT:
“tgsla 25T Fhe WesT Walker River. . ﬁﬁgggroundhwafbhV?prfwas~";;

to nd, the WesT Walker - e gr , Flow was-~ .
nt, resui¥Thy FFER & T6W, Constant gradient. -Surface. .-

A LS S dKEe . "

¥Irtually consta _ iy constan: rface
- #low to the lake and.the river was. |ntermi ttent, generally restricted Yo
periods when snowmelt was rapid or during summer thunderstorms. e

Under native conditions, the ground-water flow“aqggied_réﬁhargéimy,_
discharge by evaporation. and phreatophytas over a poriod of years.. The -
amount of evapotranspiration under those conditions i anknown, buts
probably was somewhat less than the computed average: ge of | {
acre~feet per vyear. - .y Ry

With the construction of canals and exfensive irr!gat16n”6fj¢foﬁs,_;jf"
natural streamflow to the lake and river was reduced; but groung=weter

flow was increased greatly.  This increase resul+édﬂfﬁbm'a"éfeepanfﬁgfbf'”ﬂf:
The ground-water gradient toward the lake and river, in turh caused by’ -
mounding of ground water beheath croplands on both sldes of the river = .. -~ .
(P‘- 2)- D . ' = I N

: As of 1972, the ground-water mound beneath croplands-on both sides: *

of the rIvsr had nesrly gtabliized.” Therefore, Tn splte af héavy pimplng -
4t song d1stance From the river, there appeared to be little seasonal ‘or .-
. year-to-year variation in ground-water gradient toward the river. EREE

Return flow to the West Walker River was measured on Oct. 26, 1972;
the results are summarlzed in-table 6. The net return flow,.2s Indicated -
. by the flow Increase In the river through the Irrigated are: about’ -
AT efs,  The_return. flow may be about constant i sughout- ¥ v T o
e,agggglwxgiglryggjg“be'%BEU?”3U:UUU"§EFé3fae¥; Thus, fthe: avarage net .

e Ty, :

dTvarsion from the river woulg &dual The average tofal diverslon of about

73,000 acre-feot per.year (table.6) minus the refurn flow of 30,000 scre- . .

faoT (fable 169, or 43,000 acre-feet anfually. - This agrees closely with “-

Fhe measured net decrease in streamflow of 46,000 acre-feet. (tabie 6,
colimn 3. Y u; 1 ,

In the consolidated-rock areas and-éiohgffhé}apron,ﬁfiv

ated on Oct. 26, 1972, due to gains and_lossas;:how“vat;z'brbsé
part of the valley fioor, steady galns were -measured. - The maximum rate

ot gain per mile was between sites |1/23-26cc and 11/23=13cd. =~

und water flows northward wlfhln'The-Ar¢ééIé{LéRée§fsfn

" bagla“from the Irrigated ares toward Artesia Lake (pl. ZV. . -A™VOU;

~~Zstimate of flow at the north end of the agriculfural area (pl. 2} 15
based on a flow width (W) of 3 miles, an-average gradient (1) of about
80 feet per mile, and ag?ransmisslvi+y;1T)-quperhaps 10,000 to 15,000 ..

- gpd per foot (1,340 to 2,000 $12/day). Based on the equation ..o ivoro
Q = 0.00112 TIW, the flow {Q} possibly is oh the order of 3,000 to 4,000
acre-foel per year. T e

v gt T
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~§_ Table 16.--Ground-water return flew to th? West Walker River in 1972

R [Data for Octobsr 26; 1972] .
,. L Distance 1- C Accumu | ated
' % downstream - . return flow
from ; o Increase through
; inttial i " Rlver (+) of ground-water
* . Rlver site Measuring site flow 1/ decrease system
" location  (miles) tpt. 2) - - (ctsT  (-) (cts) (cfs)
10/23-17da 0 - Gage In Hoye Canyon i 43,5
10/23-16aa I.5 ' -- ol 42.0 -1.5 --
10/23=10cc" 1.7 Diversion to Saroni Canal (4.3 cfs) 39.3 +l.6 -
10/23~!0aa 3.2 Diversion to Colony Ditch and’.
; . Plymouth Canal (23.5 cfs) : - 13.4 -2.4 -
10/23~2cc 3.7 Diversions to Dickenson, Simpson,
' and Upper Fulstone ditches ! 14.8 +1.4 -
10/23=-2ba 4.5 Diverslons to West Walker Difch
and Gage Peterscn (3.3 cfs)- 10.5 1.0 -
[1/23-26¢cc 6.0 Lower Fulstone Diverslen = - 14.3 +3.8 3.8
I1/23-26aa 7.0 - B 20.0 +3.7 9.5
I1/23~13cd 8.5 Ditch from Beaman Lakes .
(Inflow = 0,34 cfs) 30.8 +10.5 20.0
14/24-18aa 10.5 At bridge north of Smith 38.8 (48,0 28.0
I'1/24-8ac 1t.7 -— 43.4 (44,6 32.6
) 1.1/24~9ad 13.4 - 46.8 ‘43,4 26.0
I'1/24-3dd . 14.7 At Hudson bridge 51.4 +4.6 40.6
. Il /24~ 3bc 16.7 ' - 50.4 -1.0 --
Il /25=18¢cd 8.5 Gage near Hudson 49.4 =1.0 --
X 11/25-17ac 20.0 Wilson Canyon : 50.6 +1.2 -
.Net gain (rounded) 38 41
.Egulvalent net annual galn, In acre-feet (rounded) i 28,000 30,000

?I; At diversions, flow listed In that of rlver downsfteam from point of diversion.




Return flow.ta.Mest.Malker Rlver.can.Re used.as.a.check on the aquif
transmisslvity. Using the data 1n table 16; and assuming that 1t Fity
ot FETUFT flow was nearly constant throughout 1972 {p. 54}, about: 30,000 . ..
acre-feat of flow may have returned to the river during The year. With the
existing average gradients toward the river from the north and south of -
about 25 to 30 feet per mile and a straight=line flow width of 7 miles on
each side of the river (pl. 2), a transmissivity of about 70,000 gpd per
foot (9,400 #+2/day) Is needed to transmit the flow:of water to the river.
This value agrees reasonably well with the ‘range of 50,000~100,000 gpd. per
foot (flg. 5) derived from pumplng-test data. Vil o el

Evapotranspliration by Low-Vaiue Phreé+6ﬁhyie§ ff

Much of the vegetation that grows In areas where: the depth to ground
water Is less than about 50 feet commonly roots down fo the water table’
and thus removes water directly from the ground-water. sysfem. . These
desp-rooting plants are called phreatophytes. Some of them, such as
grasses, are of economic value, whereas others such ;as .greasewood and
rabbltbrush have low value. In areas of fine-grained solls, whera the
depth to water Is tess than about 10 feet; ground water 18 discharged. by
evaporation. These types of ground-water discharge are summarized in - -
table |7. Evapotranspiration rates are based on research done by Lee
(1912), White (1932), Young and Blaney (1942), “Houston (1950), Robinson
(1965), and Harr and Price (1972) in other areas. e

In Smith Valley, these plants and discharging bare sof} -occupy an
area of about 15,000 acres and discharge about 3,000 acre-feet per vear.
(table 17). Some of this dlscharge might be sa|vaged ‘for.more beneficial
use. This possibillty is discussed In a later section of the report,

Evaporation of Surface Water

Water evaporates from Artesia Lake, Beaman Lakes, canals, and Streams.
During 1972, Artesia Lake contalned water reportediy for a shorter~than--
average period of time. During the 1971-72 winter, rising ground water
plus stream and canal inflow flooded the playa; howsver, by mid-summer
1972 the lake had completely evaporated. No measurements wers made of the
evaporation rate or the inflow to the lake, but Intermittent observations
suggest that on the order of 1,000 acre-feet of surface water was svaporated.
This s based on a flooded area of 2,000 acres and an estimated evaporation
of 0.5 foot of water. During average years, probably about 6,000 acre-feet
of surface water would be evaporated (3,000 acres x 2 feet of evaporation)
in addition to the 6,000 acre-feet of ground water estimated In table 17.
This latter estimate is based on descriptions of the lake by local resldents.
of wator surface. The estimated evaporation from the lakes was about 400
acre-feet in 1972. Because a ditch drains the lakes at higher stages, the
1972 evaporation rate is probably near the iong-term averags.
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Table 17.~-Bvapotranspiration of ground water by low-value
phreatophytes and from bare soil
[Poes not include meadow: grass].

% i : - ; : Average annual

Pl Phreatophyte - Depth to Evapotranspiration
{ . ground cover water fable Area Acre-feet Acre-feet
Type of water loss (percent) (feeTI' (acres) per acre (rounded)

L ARTESIA LAKE - GRDUNQ“WATER BAS]N ,/
. Mostly greasewood and rabbit- R

brush; mixed with varlous h :]
amounts of blg sage, shad- , L LI
;i scale, and saltgrass : 5=-20 5-50 - B;000 0.2 ‘82,000
! 'Mostly saltgrass and rabblt- : a
- brush near Artesia Lake =5 2.000. .5 1,000
Artesia Lake playa 0 0-1: 3,000 b 2.0 ¢ 6,000
 Subtotal (rounded) - d 13,000 9,000
| WEST WALKER EIVER aASiN:) | :
' . Tules around Beaman Lakes -- HT =5 300, 1.0 300

-Coftonwood, willow, and
;. varlous types of brush on
the West Walker River

flood plain - 0-5 d 1,000 4.0 ...8 4,000

“Mostly greasewood and salt-
grass. Mostly In _
10/24=18 and 20, south of 1 L
.Saronl Canal 5-20 f 80-100 d 280 2 60

Subtotal (rounded) - _ o 1,600 © e 4,400
TOTAL (rounded) | 15,000 e 13,000

a. " Does not Inciude discharge by 110 acres of meadow grass, supported by springs and
flowing wells, northwest of Arfesla Lake in +ownsh|p I3 N. Dlscharge ‘by grass

_ inciuded in crop Tnventory.

. +b. Estimated rate of consumption of ground water on!y :

c. Includes evaporation of ground water and ponded water PISIﬂg from the subsurface,
Additlonal surface-water runoff collects In lake and evaporates. Entire area of
3,000 acres remains wet during most years and ‘total evaporation of surface and

4 ~ ground water equals about 12,000 acre-feef per year.

+ d. Shown on plate 2. : :

‘e, Value lIs approximate. .

f. Phreatophytes probably supported by percolafing wa+er perched above fhe wafer
table.




Flowing water in the West Walker River, Desert Creek, canals, and
the few smal! streams in the Pine Nut Mountains Is subject to evaporatien.
The combined surface area of these streams ls estimated to be about 300
acres and the evaporation rate about 4 feet per year; therefore, the total
evaporation of flowing water is about i,200 acre-feet per year durlng most
years, Including 1972. The estimated +ota| of all surface-water evaporation
for 1972 was about 3,000 acre-feef. For average years, the evaporation is
estimated to be about 8,000 acre-feet,

Springs

Nevada Hot Spring 1s the principal spring In the valley. All other
springs, mostiy west and north of Artesia Lake (pl. 2}, are small. During
the pericd August 1972-July 1973, Nevada Hot Spring had an average flow of
about 540 gpm (table 5), or a projected rate of 870 acre-feet per year.
The total spring dlscharge for the vailey is estimated to be about 1,000
acre-feet per year.

Most of the spring flow elther seeps back to the water table or 1§ ;.
discharged by crops or phreatophytes; the volume of spring flow is Included
in estimates of discharge in the water budgets (tables 19 and 20).

Domestic and Stock Use

The human population of Smith Valley, as estimated earller In the
report, was 300 to 500 in 1972. Per capita use of water, as based on
estimates developed in other parts of northern Nevada, was probably about
100 gallons per day, glving a total of about 50 acre-fest per year. Of
this total, about two-thirds, or 35 acre-feet, returns to.the ground-
water system from private, domestic sewage-disposal systems. The remainder,
about !5 acre-feet per year, Is the estimated net discharge for 1972,

The Soil Conservatlon Service (written commun., 1972) estimated that
in Lyon County, which includes mest of Smith Valley, the |lvestock
population In 1969 was about 55,000 head, using about 500 acre-feet of
water. The 1972 population and consumption rate is probably similar;
therefore, from these data the stockwatering consumption of Smith Valley
Is probably about one-fourth the total use, or on the order of 125 acre~
feet.

The domestlc and stockwater consumption In Smith Valley in 972 was
about 140 acre-feet. Of thls ameuni less than 50 acre-feet was consumed
In the Artesia Lake ground- w@fer basnﬁf“)




" observed in 1972.

EFFECTS OF WATER USE ON THE HYDROLOGIG SYSTEM UURING 1972

- ... The long-term effects- o* Iarge-scale Irriga*non !n Smifh Va1ley are
“-: described In an earfler parf of +he reporf. Sh0r+-ferm effects were -

: During the period extending from late March fo early chember 1972, 0
. the ground-water reservoir had a net water-storage decline of about 15,000
- acre~feet, Thls was the result of fwo contributing factors: (1) a reduc—z’ -
- . ¥ion in the amount of Irrigation with water diverted from fhe West Welker .
. Rlver, and (2) the pumping of 20,000 acre-feet. from irrigation wells. gk
Because much of the pumping was In the same areas as reduced surface-water .’
availability, the effects of the two factors cannot be separa+ed However,-
the principal factor was probably‘fhe large-scale pumping. L

Through0u+ the 1972 lrrlga+lon season, In par*icufar, and during he
entire year, In general, At k 0 : [
table, Storage decline resulted from a faster rate of wafar removal fhan;;_,3;.
recharge to the system. When most of the” irrigafien weils were shut S
._the inflow-outflow relation reversed andg . s*orage Tn +the. ground-wafer N
‘reservoir began to Increase. As.a resul resulf the 15 UOO—acreﬂfog+ Qgﬂlﬁilan
during. the .growing s€ason. was. mdmde_fgwahou‘ 16,000, acre~feot by the
-beglnning of the next growing: season..In. lgte M;rch 1973, ~About 1,000 -
- acre-feet of tha net |972 deple+lon was In +he Arfes!a Lake ground-wa?er

‘basin.

_ The area and depth of dewa?erlng durlng Tha 1972 irrlga+|on season'i'
~are shown In flgure 22. - The factors that contribute to +he shape arer = -
(1) distribution of pumping, (2) distributlon of aréas: whers the amcun¥ ‘

of lrrigation water avaliable from ‘the Wesf Watker River was less than =
average during the year, (3) distribution of the hydraulic properties of
_fhe aqulfer, and (4) location and effecTiveness of hydraullc boundaries.

A comparlson of.figures 21 and 22 showe fha+ soufh of Tne riwen,ﬁthe
center of deuafeclngmmalmjxhcolngldeﬁ.wlth<ihﬁ,gentermn¢ pumping.__ 317
However, nerth. of the river.the pattern is. differen?. The pumpang is o
grea?esf a!ong the .tos.of . the Red Cany .. B
mgglmum dewatering .is. cantered along thé Owe | ora; 85 .30 -
the 8ast. This distribution f$ Caused by three factors: St the barr!er
effect of the fault to horlzontal ground-water fiow, (2) +he very. smal{
storage coefficient associated with semiconfined: condi+ions east of the -
fault, and (3) the lower Transmlsslv!fy near +he fault In confrasf fo 1he-
high values along +he foe of +he fan. - : s

Table 18 isa summary of deWaferlng for +he year from spring I972
to spring 1973, . ‘
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Figure 22.--Decline of ground-water levels during the 1372 l{rrigation
season. : _
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_Table |8.--Summary of watsr-level decline and reductian of ground

water in storage, spring 1972 to spr:.ng 29?3

Area norfh Area soufh

of river of river..
(fig. i22) {fig. 22) - Tofal _

_ Pumpage (acre-feet) 2 10,000 - 9,000 a }9;000 -
Area of water-level decline (acres) 1J,000 . 9,000 20,000
Net water-leve! change In wells (feet) a4 e - g

Max 1 mum E -5, 5. =7.9.

MInimum N ~ D -0

Average . ﬁl.zr' —3 2 L KR
Storage reduction (acre-feet, rounded) b 2,000 b 4, eooi ,b s, oso

%.MR

4. Does not include flow from vel ! |3/23—25aa, norfh of Ar‘l'esia Lake -

(fig. 21).

“b. . Estimated specific-yleld valua of 0.15 used in s*orage compu+a?lons.ip,;f= )
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During a multiyear period, most natural hydrologic systems spprosch .-
dynamic equi!ibrium; Thaffjs5_1nf!oﬁ:equals pyfflow5:,3rgﬁ.ﬁj‘3; SR

~-. Thls means that althcugh no single year wili ‘have a perfect bafance, -
over the long term the Inflow and outflow will approximately balance. 1% -
a large change is made in any of -the flow glements; considerable time, -~ .
perhaps as long as several decades, iwould be rieeded ¥ agaih-balance the . -

system. |f the system is out of batance, thé amount of ground water in

storage wouid be changing and the equation would be:

Infiow = Outflow = s?orage;chaqgei!f_;‘

During the early part of the twentieth-century, when a large general
rise in water levels occurred In Smith Valley (Loeltz and Eakin; 1953, @ .
P+ 313, Inflow was farger than outflow, resulting tn a corraspondingl &
large- Increase In storage. During the growlng season of 1972 and the -
period from spring 1972 to spring 1973, outflow exceeded inflow, and some
storage was removed from the system as indlcated by the net decline’in N

water levels (table 18 and fig. 22).

. A water budget for Smith Valley for the.caiendar year 1972 1s .
presented In tabie |9.. The only element of inflow not Included is: focal -
runoff within the valley, which is largely accounted for -in the estimate = -
of ground-water recharge. _Discharga from springs is not included as an
outflow element In the budget because It Is accounted for by phreatophyte
and crop evapotranspiration. Net irrigation consumpfion, rather than
gross water application to the Irrigated part of the valley, Is used
because infiltration to the water table is not 4 ioss from the hydrotogic .
system. Likewlse, leaching of sal+s: does not directly consume water, =

- Approximately 160,000 acre-feet of water moved through the system In -
1972; consumption totaled about 60,000 acre=feet and depietlon of stored @ -
ground water was about 6,000 acre-feet during the year. . The budget nearty
balances, with an imbalance of only 2,000 acre~feet, orabout | percént.

- The use of surface water In Smlth Valley probably has been developed
to its fullest extent within the water-right-aljocatlions. = The use of .
ground water, on the other hand, has been increasing, not only to supplement
the surface-water supply, but also to develop Irrigated agriculture In i -
areas not served by the surface-water supplies.  Accordingly, a budget - -
pertaining only to the ground-water system 1s glven in ¥able 20, .In time,

, Increased pumpage could salvage some of 13,000 acre-feet per year now -
consumed by evaporation and low-value phreatophytes. o

-69-




Table 19.--Water budget fof 1972
[All values in:&cre-fest] .-

Anf iow to. the valley~f11] reservair:

West Walker River (fable 6) - 1 S ag0000
Recharge from precipltation (table 8) e o R000
importation, lLobdell Lake (p. 42} only a. few

Total inflow (rounded) (1) S ,_"__'_il_s-é;},fnq'ﬁ;}
Outflow from the valtey-fil] reservoir: S R

West Walker River outflow (table 6) ol 101,000
Irrigation and sublrrigation consumptlon (table 14) Do 46;000
Transpiratlon by low-value phreatophytes (table 17) Gt 3,000
Evaporation of surface water (p. 57) c05,000.

Domestlc and stock consumption (p. 57} _ 40

Total outflow (rounded) (2)- ' P
Inflow (1Y - Outflow (2) = (3} - ey - 4,000 ,; g
Depietion of ground water In storage (table 18) {4} - 6,000 Y
Budget Imbalance: (3) - (4) e 2’000

Table 20.--Ground-water budget fi;jr'i'ii‘ls‘i?é::i . v

Budget element

INFLOW:

Recharge from precipltation (fable 8)
Inflltration of irrigation water (p. ¥4 S/, 5,‘3;@0
Total Inflow. (1)

QUTFLOW:

. Pumpage (table 11) 53 o o
Phreatdphyte and bare-sell discharge (tabie 17) P"”3- L
springs (p, 5% el AR L O
Subirrigation (p. 59} . LTl e B 000 L
Ground-water return flow to the river (table 16) {P b . 30,000 -

Total outflow (2)
INFLOW (1) - QUTFLOW (2) = (3)
STORAGE DEPLETION: (4) (table 18) f &7

BUDGET IMBALANCE: (3) ~ (4)
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All the Known elemenfs of wafer Inflow,,oufflow, and ground~wa+ar
storage change. have been Idan?lfled and .evaluated In the foregolng sectlons
of the report: for the year 1972. i This. information. forms. the basis for the
-.conceptual model of water flow: of smith Vailay for 1972 gnd 1s. summarized
in tigure 23.  Routlng of water 1§ shown by thres welghts: of Ines;
. Mmore subsfanflal the line, the greater the relative flow. EXEmp! ‘~g;vuﬂ

"West Walker River" flows through the vallsy, with a.major. reducfion by "
dlversion to "“canals and dITches“ and uITJmafely +o_{rrlga+ed flelds.
Substantial amounts of ‘the :
,:gﬁouﬁﬂiw5¥3r féservcir;'parf of this nfl Fration
. anW‘Whé?é“’ﬂ“’%Bf\fers 1'he rl /an ¢
:j--rs‘?ﬁ“"‘é’é‘g‘r. T ‘

out of *ﬁe”ﬁﬁTTby

A L ks u.A-#i« .:'v.w,..,., =y -u.,«

e =

How does +hls mode{ change ﬁor ofhar'years?' Wha+ is the nafure of
the model for long=term average’ ‘conditlons? ‘The‘sacond queST!on can ‘ba -
answered more easlly. A Iong—?enm average

- marked changes. The. year' 1972 Was a perf af
_and Irrigation-well use. There 1s a transition’ frdm éﬁdﬂminanf
© on surface-water flow prior to about 1960 to moré corjunctive use’ _
: surface water and supbiamen*al ground water durlng years :of - low.rlver .
{ flow and reliance on wells a5 The sole source of wafer for some croplan&%

‘ - For years whan more surface wafar ts available +han In 1972, ?ha ‘
;- model would have'the foilow]ng charac+aris?ics {1¥ river Inflow; river:

- . through-flow, and ‘canal diversions, crop consumpflon, evaporafion from-i?;,'

" would be larger. Well dlscharge would be smaller.

~: at ledst the decresse in storage would be’ smaller than in 1972,

- Artesia Lake, ‘and percolation of ‘Irrigation. water: o,+he‘wa+er table

 water del Iveries. The amount of stored ground ‘water ‘wouid Increa”e,vor ? T

- conditlons remained iconstant. The principal ‘confrols on the hydralogic 5
.. response-during these short perlods are the.vatlations ia: annual +ow ¥ﬂ<5'
- the West Walker River, the corresponding changes In: fhe dlversions from-:

" the ‘river, and the amoun+ of ground—water pumpage. S :
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AVAILABLE NATER RESOURCES

st*em Ylald f f'

The yield of the hydrelogic sysfem of
amount_of water that could .be consymed fo
cofitinual ly removing ground water from s+orage or. .
downsfream users. For the purposes BF FRTS” repcﬁ?i
T95%-72 is iised as a basls for evaluating the's
is conslidered one of near-average preclpl+a?lo ‘
as described on page 34, Thus, +hé yield summgriza'
ative for average conditions: ' !

This period
j yafar suppiy,;,;_

Average annual rilver diversion57(¢ab|9_6)l_‘“_

Recharge from Precip1+afjén {(table B);
Clsumo

Return flow to the river (table 18)° . =

(Part of downstream water rights) -
Long-term. ne+ sTorage change, consldered to be

SYSTEM YIELD - i fljfi - 52 °°° SRt

E Present water consumed % ERes % ' jj'*ﬂﬁfOOO.f?l%‘if;¢a} S
Undeveloped water s { A 18, 000_;; ,‘l

The distribution of the available undeveloped wa*er suppiy is
discussed In the following secflons. . . :

Wes+ Walker Rlver

The Walker River Irrigation District sysTema#lcalty dlsfrlbu?ss D
water from the West Walker River. As long as.the operating crlfarla_’
remain unchanged, the resulting disfribuhrm of water.would remain-
generally the same, unless long-term river fiow changes: significantly. RO
Therefore; the average annual diverslon to Smith Valley from the rlver, R
about 75,000 acre-feef (tables € and IO) wouid be neariy consfanf over -
the long term. _ L

local Mouﬁfaln sfraamé )

Desert Creek, with an averﬁge%annual flow of abo 00 acre—fee+
(table 7), Is the only source of appreclable streamfiow ringafing within
Smith Valiey. During the 1972 growing season, . most’ cf Its flow, abouf
3,500 acre-féet, was utilized for Irrigation. 'The average annual use ;
probably is !arger Most of the nongrowing-season flow has not been N
directly used and is available for further deveiopment' however, dBVelopmenf
of this additional water would reduce recharge: to the ground-water reservolr.
The amount not dlrecfly used ls esTImaTed +o ayerage abcu+_4 000 acre*fee+.

Red, Burbank, and Pipeline Canyons have very !Tmi?ed poTenTial because
of generally small, undependable flows.
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Ground-Water System

Nafural discharge could be taptured to a. 1imited extent. In the ground- .
wafer budget (table 20), the elements of natural discharge +hat remain fto -

- be. captuted are ph eatophyte ?ranspira?!on #nd bare soll evaporation.  In

. the Artesia ost of the phreatophyte and playa (baré soll) dischargs,

" about 9,000 acre-feet (fable 17), might be captured by lowerling the water .G

level from the shal low: native equllibrium level to a new equilibrium leve] - T

having a minimum dep+h o water of about 50 feet below iand surface=~the ﬁ

depth considered necQSSary Yo ki1l the deep-roofed phrea?ophyfes.l_ﬁ_:_

Phrea+ophy+e discharge in the Boaman Lakes area might be reduced by
improving the present drainage-canal sysfem, but the amount of reduc+|on
would be small. lnof the HQST a:k .

: Basures taken Togefhar migh+
§8TVEge & parT of +he 13, OOO feet {table l7) but thelr environmental effac+s,
 including erosion and effects In the river, probab]y would -be cons:dered o
unfortunate by many. . E

In su .probably the least dlsrup?!ve ma?hod of
waTer ﬂ158ﬁ2§£§T g_"”'q yr ”?f;gmsgh}?ﬁng _.ﬁﬂ“”ﬁﬁ it tethe:
Fa2 ) nd. jayaﬂiiare sol 17 . dIscharge n-the qj§§l§; ake grOund—
AeTn:~1f water qual Ty Impoeed & gevars &éh s?rainf on use; It may
‘B§'¥§%§Tﬁﬁe +o capture the entire discharge of 9,000 acre-feét per year.-i“
For example, the annual capture would be somewhat less for irrigation: becausa , :
of the need to leach salts from cropland soils, as described on p. 31. : .

Transitional Storage Re dn. the
Artesia Lake Ground w ter Basgi

In reducing phreatophyte and shai!ow ground-wafer discharge, a !arge
volume of water would have to be removed from the ground-water system in - R
order to lower water levels at [emst 50 feet -below land surface. Thls volume [
of water Is called the transitlonal storage reserve. : I

Transitional storage reserve also has beén deflned by Wor+s <!967,:_
p. 50) as the quantity of water In storage in the ground-wa+sr reservolr -
+hat can be extracted and beneficlaily used during the transitioh period .
between native equilibrium conditions and new equ!librlum conditions undar
perennial-yleld water developmeént. In the arld environment of the Great
Basin, the transitional storage reserve of such a reservoir is the amount
of stored ground water avallable for withdrawal by pumping duiing the nonequl-
librium pericd of development--the period of lowering water levels, There-
fore, transitional storage reserve is a specific parT of the total ground-
water resource that can be taken from storage; it is water that 1s @vailable
in additlon to fhe perennlal—yleld suppIy, bu? on &- once—only basis._;
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No ground-water source can be developed wifhouf causing s%erege depie+ion.
The magnitude of depletion varles dlrectly with-distance of- deveiepmenT
from any recharge and dlscharge boundariee In 1he groun ”wa?ar sysfem

[f:' gompute the +ransl+lonai sferage reserve ef *he“rfesfe: : :

wa?er basTh; several agsumptions are made: . (1) wells would be s?re?eglcally
uated In and. arounﬁhEFEEE“E? natural dlscherge in the maln alluvial a

of +he basin, so that natural losses could be reduced or stoppaed wl

minimum of water-leve! drawdown In pumped Wellsi {2) an avérage water 1 .

about 50 feet below land surface would curtall virTuaIiy all evapo?ranspi-'f

ration losses; (3) over the long term, pumping would cause a moderately

uniform depletion of storage throughout most of the velley fiti; 4) specuf|c

yleld of the valley fill averages |5 percent; {5) water levels are w{Tth

the range of economic pumping 117t for the Intended use; (&) development

would have Iltt1e or no effect on water in adJacent parts-of -Smith Vallev, T

and {7) water Is of suitable chemlcal que!ify for ﬁhe Jﬂ?eﬂdﬁd”usa-xevin_ j&""'

. The mannsr in whlich ?ransl+tonai s+orage reserve uou!d augmenf The supply
has been described by Worts (1967, p. 52). The relaTion is shown’ in Ifs

simplest form by the following equa?!on

Q= Transltional storage reserve Na+ura| ‘discharge

A which Q Is the selected rate of dIversion (iargely ground-wafer pumping}
‘In acre-feet per year, and 1 is the time, in years, to exhaust the storage.
reserve. This basic equation, of course, could be modified 10 aliow for
changlng rates of storage depletion and capTure of. natural discharge. . The
equation, however, is not valid for pumpIng ra'res less T’han 'I'he na'i'ur'al
discharge. ; ‘

Using the above equa+lon and +he na+ural discharge for the basin as
an example (transitional storage reserve, §70;000 acre~feet; natural discharge,
19,000 acra-feet), and using a diversion rate () equal to-the natural dlscharge,
The time (1) to deplete the Transn?lonal sforage rFeserve 15 cempu?ed Te
be neerly 40 ysars. . . - ;

: At the end of the estimated ?lme, the +raﬂsl+10nal sforage reserve o
" would be exhausted, subjact to the assumpfions given in. “+he praceding secfion..
The example does no+ show that In the first:year,. vlrfua!lv all the pumpage
would be derived from storage, and very littie,; 1. -any, would be derived
by salvage of natural discharge. In contrast, -during ‘the ldst yesr of the
period, neariy all the pumpage would be derlved from se}vage of nafurai
discharge, and virtuaily none . from fhe s+orege reserve' :

During the periog of depleflon, the ground-ua?eraf{ow neTs of the: bas:n
would be substantially modified. The recharge that originally flowed to..
areas of natural discharge at and adJacen+ to ArTesIa Lake playa wouid ulfima+ely
flow directly to pumplng wells. : il : _ - .l




To meet the needs of an emergency or other specialfphﬁpdée<f5qhi?}ng'i‘i.'
ground-water pumpage 1n excess of the natiral discharge for specific periods

of time, the transitional storage reserve could be depleted at a more.rapid ... .

rate than the example glven. The above equation could be ‘uséd to compute the
time réqulred to exhaust the storage reserve for: any -selected pumplng rate - -
equal to or in excess of thé natura! discharge. However, once the Yransi« s
tional storage reserve was exhausted, the pumping rate would- have te be -

reduced to 9,000 acre-feet-to prevent overdraft, otherwise pumping 1ifts. . 1

would continue to increase and the amount of stored water would eontinue. " .~
to be depleted. o : R o ‘

' ’ o = : - ., . - .
o the south. The water reaches the iake as flow in ditches, fed in part.

by rising ground water. This flow, estimated to average 6,000-acre~feé*,;?:ﬂ“ﬁ5 'i
per.year. (table 17}, could be reduced by lowering the.ground-water levels - . - .

by ‘pumping wélls and by constructing storage reseryoirs:or by dlversions
upstream from Artesia Lake. Once the water reaches the lake, Its value for
Trrigation Is lost because of Increased salinity and undesirable.location.

Thus, under 1972 conditions, possible additicnal water sources &re: .-

Additlonal water source ‘Acre=feet
. gjgper_year N
Desert Creek (p. 65) . a 4,000

Artesia_Leke groun “water basl

Phreatophyte and playa salvage (p. 66)
Surface flow to Artesia Lake (p. 68)

Subtotal

Smith valley (total)

a. Development probably would cause a substantial
decrease in ground-water recharge. ST

The above summation does not include possible reductlon of discharge by
trees and brush on the West Walker River flood plaln- (table 17). S E




GonJunchve-Use Areas

To maxinize the uss of lrrigated land ard water s 1he_suppiemen+|ng-of
streamflow diversions with. 1rr1ga+|onwwelf”gumpage has been ‘demonstrated
it Smith Valley to be a deslrable procedure,.  Using: data. from’ 197 d Yaking

. into conslderation the sforage dapletion during that year, a conjuncTIVa—

use value of 90,000 + 10,000 acre-feet per year Is computed- in table 21

This value is valid only If (1) no signlficant chariges are made In’ Irrlgaflon
._practices that would :affect the amount and .distribution. of ‘water reach]ng

the Irrigated areas and the infiitration to the gnound—wa+er system, and .

{2} ¥ apnua! diversions from the rlver are near the average of 73,000 acre— :
feet; that is, from about 80 to about 120 percenf of average (+able- 6), ‘

or within the range of approximately 60,000 to.90,000: asre=fest. = The corre-
sponding weli pumpage would: be i:mtfed to a raage from zero to abou+ 305000
acre-feet. . . R IO . Lo

Table 21 ?-COnjunctiva-uséivblﬁﬁei'
[Based on hydrologlc conditions in 1972]

Dgsirabie aﬂﬁﬂeﬂguyﬁdmri;;;

1972 .. near=rorma | condtfions
Acre-feet : - T (see fext)
Diversions from river (table 6) ~ 69,000 :. 75, ooo
Desert Creek flow (p. 36) Coboas000 0
Ground-water pumpage (p. 46) _é 20,000 iﬂifi ;t;;;1§‘QQ§Fw_1_:
Sum (rounded) 1 %'”945000 - ff ‘:"5961990 iifﬁ;@pﬁi
Draft on storage (p. 58) 6,000 - i;?fﬂ':"fb.i?f“%w;

Difference P 88,000

. - During years when it Is not p055ible To dlver? as much as ao percen+>
of the average (that Is, about 60,000 acre-feeT), such as | 955, 1960 '
and.AB61, the total amount of Irrlgafion water avallable wauld :
the conjunctive-use volume if this scheme were followed.: Larger pumping
volumes than the |imit descrlbed above, withdrawn over & mulTiyear period,:
would remove a very iarge volume of -stored ground water and would have an _
adverse effect on pumplng le+s and pumping aosfs. To rafill the reservoir, -
- .correspondingly lar Ve AL NE: .

an .

BF Sxample, T069 was & record year: for fiow-In Vest W§lksr SE :
104,000 acre-feet was dlverted forirrigation.: This was only 12, 000 acre-
feet more than in 1971 when the rlver flow was: abou# 35 percan+ of The 1969
volume. . ; P S
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To further 1llustrate the significance of the-conclusions: ‘In. the above
paragraph, an example can be given based on the dlversion data in fable o
6. If irrigaticn wells had su JIemen?ed rlver dlversions to ma1h+a|n‘a o

wouldg have been on the order of IOO 000 acra*feef This removal would: have
resutted in a net dewatering of- abouf 700,000 acre-feet of aquifer. Scaled
ggainst the Irrigated fand of 22,600 acres; this would ba a dewatering of
about 30 feet of aquifer. By 1972 11 years after The-shor? -drought; “abcut
30,000 acre-feet of ground water would sti1l have ‘remairnsd uhreplanlshed.
Several more years of greater-than-average diversion #rom the river and
less~than-average well pumping would have. been regulred-+é biring tha graund-
water storage back to equilibrium. Such & long recovery: period for a short
(3-year) drought indieates that a longer-farin drought would - ﬁequfre an even
more expansive perlod of recovery +o restore equitibrium. R o

The volume of water reach|ng +ha land- surface In the conJuncTEve-usa
areas should be about 96,000 acre-feet during. near-normat years if the Mideal"
water-use scheme of +able 2] is followed. Under the scheme, . surface-w Br .
diversions and pumpage would ‘average 75,000 and 15,000 acra-fee+ par ye 1y

esﬁm-v v

Domenico and others (1966) provide afi extensive discu53|on of the physical
and economic aspects of conjunctive use In-Smith Valley.

Potential 0verdraf#7ﬂrsas

Potential areas of local overdraft can be delineated, based on several
erlterla;. observed dewatering during the 1972 irrigation seascn, effects
~of faults, hydraulic characteristics of the aqUifer, and well spacing.

Figure 22 shows the effects of ground-water pumplng durlng the 1972
Irrigation season. Most pumps were shut off for the season in late Sep?ambar
or early October. At the time of shutoff, drawdewns in wells were: generatly .
at thslr maxlmum, but the areal extents of the cones of depression resulfing
from pumping were localized to the vicinity of each well. |n n figure: 22, -
areas whore dewafering exceeded |5 1o 20 feet may be subgsc+ Takovargra++
Tt a addlflonal gympiqgupccurs, eSpecia 1y _urTng drough+ per|od' ex*ending

.....

" Bver s savera[ yaars.-

Faults that lmpede the lateral fiow of ground wa*er, Such as Owens faul+
have- had undesirable effects on pumping tevels where wells were located:
within a distance of half a mile. To minimize such barrier effects, Ilmifat|ons
in locating high-yield wells In these areas may be- deslrab!e.
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Wells pumped in areas of low aqulfer Transmissiyf}&?}fﬁ&#fié,’1!6593;
than 50,000 gpd/ft as shown In f1g. 5) generally would have excessive
drawdowns, if discharge s not kept below 1,500 gpm. Low cosfficlents

of storage, such as for the semlconfined aqulfer east of Owens fault,. also
would contribute to large drawdowns;TPWhéﬁéffransmtssIVify*excéeds.SD;OQD g
gpd/#t, most trrigation wells discharge more - than:1,500 gpm. These variatiohs
in pumping rates have been Iricluded in calcalations mentioned. In the. nes
paragraph. ' e s

Data on well interference for several groﬁndéwé+ér‘d§y¢ib?ﬁéﬁf_v?vf' -

conditlons are given In fable 22, and are based on a drawd chart of Thels "

(1963). 1+ |5 feet of Inferference, that is the lowering of water fevel fn - ..
4 T e Terate i T A At 2 e b Tl AR .“'é " . &

a well resulting from +he combined effects of neachy.pumping we
VITY an;. -
than . apart. '

.[;ﬁgﬁg_‘ro be a raasonabld TTmif, then where transt
ot Tougr franslssTvI¥Tes, 0.5-mile minimum spacing probably wouldbe .. .=

~000-gpa7TF, Trrigation wells shauld.be.spaced.more
suitable for ITrrigation wells if no other overdratt fabfprs;aré]cﬁéﬁafiﬁg;éﬂ _if
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SUMMARY.

~Thls study destribes the geohydrology and ava!ua*es ?he effecf *ha?
irrlgaT!on development has had on the surfacawwa*er and- ground-wa+ar
-resources of Smith Valley durlng #he perlod 1953-72, (A" previous study -
“by Loeltz and Eekin (1953) provided some- quan*x+a+lvg information on"he
. Water supply and status of development as of l950 1 The prlnclpal y i
; findings of +hls sTudy are l1s+ad below. oo ‘

l. Sources of water for Sml?h Valley are’ pracipi*a*ion fhaf falls
within the topographic basin, especlally in the mountalng, and. infioﬂ nf
West Walker River. The immediate source of. mos+ of the. ground=ys _
_replenishment is lnfilfraflon qi,inrfga%lon wa#er from FTelds. and canéTS.

o 2. The average annual tnflow of +he Wes+ Walker Rfver %G_Sm -h-ValIey,
. for the period 1958-72-was 179,000 acre~fee+ The average. ! er. .
flow from the valley is 133, 000 acre-feet. Beser+ Creek, the o ¥ s!ﬂﬁtf-

~ lcant stream orlg:naflng within fhe vatley, has ai IOng-+erm ave age flow
~of 8,500 acre~feet per year. : e = oo

3, The amoun+ of ground wafer stored in the upper. 100 feef ofn,_ﬂ
saturated alluvium js about |, 500 000 acre—fee*. , , '

4. Most of the waters sampled in The vaiiey were siftable for Thair
intended uses; that.is, in most lnsfances,,lrriga+lon For human comsump-
tion, fluoride and arsenic concentrations ih Soms. samples weré higher than
desirable. Because.of the large amounts of Irrigation-water |ﬂf11#rafion,
salt accumulaflon is not a problem in most par+s of +he valley I S

5. Water budgefs for Smith Valiey show abouf 150 000 acre-faef nf

water moving through the hydrologle system during 1972.. Of +hls amounf,; ,.fr;

about 46,000 acre-feet was consumed through lrrigation of crops, and
101,000 acre-feet leff the area as river outfiow. About half the 93, 000
acre~feet of water. _reaching the irrigated areas fr “'h,surface-wa+er
and ground-wa?er ‘'sources was consumed. Gross. pu 2 1972 was: 26,000
gre=fget. Thé net ground-wafer sTorage deple+!on or +he year was 6 000
acre-feet. _ , ; SR

6. _Tha-system yleld Is es+:ma+ed ?o be 62 000 aqu;feef About
,_9,000 acre-feet per year of'grounﬂ water and. ahnuT 6,000 acre-feet por’

. year of surface water rémaln to ba developed In the Arfesla Lake area.

~ Additlonally, about 4, 000 “scre-feet of the annual ¥low In Desert Creek~ "
~could be utliized more extensively, but ‘such - a deve!opmen* coutd reducd - .-

."_Infllfrafion and ground—wa+er recharge. L

7. Local overdraff wou'd occur it +he spac!ng of IrrTga+|on wells Is -
foo close. Using 15 feet of lnTerfarence from nearby wells as a reasonable
o limit, Tn areas where transmissivity is more than 50,000 gpd/ft,’

- Irrigation wells would have to be Spaced more fhan 0.5 mite aparf.
. For lower Transmissivify values, if no other overdraft factors are’
operating, a B. 5-m}le minimum spacing probably would be su:fable.

8. The volume of water reach!ng the Irrigated land: fn Tha c0nJunc+Ive-

.. uUse area would have to be about 90,000 amcre-feet during near-normal years.

:-”fo erable the hydro!ogiual[y ldeal scheme of waTer-use +o be followed.._ N e
‘i ; ‘7§ n“ ,:5 5l _ 1 R A .
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-of three units: The first is the townshlp north of the base {lnej

-quarter-quarter sectlon, only that part of the location namber Is .

Locatlon Numbers for Hydreloglc Sl+es ,@ 

The numbsring sy5+em for hydrologtc si+es In +hIs repor+ s ﬁasad-;;f"'
on the rectangular subdivision of the public {ands, referenced to- -
the Mount Diablo base |ine and meridian. ~The location numbers con515#

the second unit, separated from the first by & slant; is the range
east of the merldtan, the third unit, separafed from the second by . =
a dash, designates the sectlion number. The section number Is fo!loweﬂ

by letters that Indicate the quarter section #nd quarter-quarter sec?%on

“‘the letters a, b, ¢, and d designate the northeast, northwest, sou¢hwesf

and southeast quar'l'ers, reSpec:'hvely For example, well 10/23-1ch"
Is in the NWsSWY4 sec. |, T. 10 N., R. 23 £.; Mount Diablo base Iine .
and meridian. For sites that cannof be located aCCUraTely to the g?

given that represents the abllity to deTermlne The lacafion of The-‘
site. . : L

Township and range numbers are shown along +he margins cf pla+es' ’:;3
| and 2, - : R T

. Tables of Basic Dafa

The following tables contain data on sfreamflow, ftow in canais,
well data, and results of chemical analyses of water samples. Table 2
Iists periodic discharge measurements made durlng the: period 1970-72 on"
eight streams. Tables 24 compares flume and currefit-meter- meaSuremenfs-’
of flow in four canals. Table 25 contains selected data for all 1rri-
gation wells and a few stock and domestic welis. Table 26 contalns 48
chemical analyses, most of which are for samples from irrigation wells.
No well logs are included In the report because the Nevada Division of . -
Water Resources (Carson City) has an extensive file,’ gpen_?o the pubtic. -
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Table 23, pardotle: ineiin

7 “Brainage’
Stream . . location . (sqmi)

: DalzellCanyon I/ ... B/2-idca 89,4

o
L

Shesp Croek ER TR

Desert Creek

-—‘:‘.,'z-.-:"-“_;f-.-.-'Spr*i'ng' Gulch '9*/23“1 Sbd - :3.04; 1052

1 Burbank Canyon ll?23-95§:=: ﬁ'_

Red Canyon i!?23s5a¢ j'{b;ji'

“Pipeline Canyon 12/23-29bc

-+l Fed by nearby spring fiow.
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H;”_Tabie 24 .-=Accuracy of canal-flow data based on flume'.

as determined by current-meter measurement

 Flume Dlschargg (cfs) ;
: gage-height . . Current
Diversion Date . (feet) - Ftpme - meter

i;;ﬁémarkslé_

Saroni Canal 8-23-72 .14 59.2 . 54l
(two 6-f1 10=-26=-72 24 4,92 . 4.29
Parshall - 9~ 4-73 | .22 65.9 62.2

"~ flumes) .-

~-Plymouth Canatl g9-21-72 0.85 24.6 25.4
’ {one 8=ft R
Parshal |
flume)

Colony Ditch. 9-21-72 0,35 9.00 - 9.82 . Lighf a1gaa growfh :
(two 6~ft - |0-26~72 - .60 21,2 . 2t.9 - oon flume. - A
Parshall L
flumes) . N Lo

'f'Gage Petarson 10-26-72 - Q.32 2.65 23,11 - Moss . in upper i
_-difch (one IR B - of flume,
4-ft Parshall e e ;
flume)

-00-




e

Dunets

THble 3.
BLM. 0.6, apsnu Gf Land MamAQomunt :
D, daxastice T, h‘tiwtlur; M, mining or malhng:

913"

Lee1
S, Btock)-1; mnaed AT tima of stody ,i.nh-mh-d
wae in pnrerth"u} .
AlLilwin: Retermined Fiom rupograph.l.c,llaps i . -
- . Eaad = _Stl:;c.‘_; cn-m S
tield {gom) : murfaes levp. pertonti‘w llui for
Yesr Depth  Disneter . {drawdown altitude inteeval - -ferigatien . -
“Lovation Pvner or name  drilled {feet) {ipchas) {lse (feat), : {faec} I ttugrr el o . -Kemutks
10/23=1ad  Bill Canepa 1989 J08 12 1 E00/E5 6,M8 32872 & 1272-468 . .- ¥ Locatud  elomg
: it- =T . iy of Plymout]
: 3=30-13 7 42] . : -
-leb  Ball Park - — Y - L4845 32272 - - Locared atong.
: L= 1-72 X 7 Lok -
-Zae  Fred Fulatens  1%4é 283 1 - Ca.808 1984 - LG - X Loceted mieig oo
near . 3=22-12 ' of Enieh -G
Wellington ilm Q=72 - H ”
. 20-73
10/24-3b - Roy Larg 1955 511 16,14 950/109 4,520 1955 -
‘ 5 T4mT2 .
3l- 1-72° ) .
F30-73 PR
~4ab  Ralph Huet 1860 619 1% LI 2,k00/5% 4,920 3-24-72 . da -
{top wall) T= 3aTY 3
11--3-32 - B
E B 33073 . 933 g
T =bed  Rudy Awann 1948 250  I4/12 D . —_ %,500 1948 - . 3 -
(noER 11=30-48- - 6L
wall). . -
<7cd - Sem Albeight 1971 o T 1,900/62 4,930 83, . isteL7a
330=73 | 80503 -
<7dd  Double JA Ranch 1960 587 1% 1 - 4,920 3e22-72 . &bgS0 -
1127172 - 5825
X ¥30=73 54342 ST p
_ =%ha _ Rudy Apann ‘1960 [1H 18 1 LE0D/E3  C ABM0 3-19-65 7 Brids o TE-§TE Locuted alodk nor
{amat well) . i 3-24=72- B0 8 B : of Seeéni-Cadn
. o 7~ 332" 14Bi10 -
11~ Z=72 9851
. . i 3-30-73 86,60 -
~8be  Rudy Awmaon 195% M7 16,08 1 1,700{222 | &,9L0 Wy 90{3 163~507 x T=41? F{R, ;,g;s)
(wast vall) i =412 - B6LEY - ocatad along north
: 6-22-72 11320 bankof Sarobi Cane
11- 2-72° 101,90 .
: ST 3303 BR,A0 [
~18ac’ Edound Hiller 1969 485 U 1 s 5.000 11~ 2-T2 106,67 195606 . %
~2lbé Tred Fulstonw,  LD69 500 1% i - 3,020 1969 10B°R 240=500 | S
Jr. 3=20-72 12300 . an .
13~ 2=73 13L.90
33072 - 12080
=20k ‘Sierxa Vista - — - 1 T,580/49 5,020 3w 2-72 132, LoenM 0.1 mile wagt o£
(vape wall) Ranch ' 3=30-73 125,70 . N main muu
~2{ibd  Edarra Vista 1568 22 18 1 1, 600/94 5,050 1968 .. F61-22 . Locutad wesr 6F lllllﬂ Y
[west wall). Ranch . 13272 ] Crnk Rozd
; M- 272 - 72
. , 33073 -.15!.7&—. .
~22¢b  BLM, Roseschi 1553 178 4 3 - 5,080 1938 i3z mnmn. ‘Lotag,
well . . &-22-72 CALb 4k . enmg pide oi nﬂ
B-21-72 - Leb5Y
I-3023, .1&3.“ .
-Iith  Ugused ore mill  — - L~ UEH) — 5,130 B-28-72 175,03 ey Lotuted 50;
: 30473 _15530(1) . E of mill H
IB/Thetah LM 1953 625 6,5 S 5,276 1935 SpAR sus-szs .
[L7T4efad Blias Ranch 1989 LT R 71 Y 1,500/61 4,780 1969 10®
: . - 3=34-72 13,53
5=29=72 - 3l.&3.
W=3L-V2 2962
17-20-72 1888
fo S E T I B
-Zhh  Harvay Nelll 1960 [}H in T 2,000/75 4,780 1960 458 7 obedid.
' 19-64 58 .
26=72
Gmlke?2
W0-N-72
. . W29-73
=Z¢c  Auguse Dunkoweks 1970 se6 A& T 2,600035 1870,
: . Iehedd ¢
A G2
10-J1572
P N . 32973
<3ac  Rebert Grifftn 1970 420 . 1. U(I}  emalifee I:;n:n
322
18-41-72




Table 25,—

C e

=iz

Bt

| =iy
{southaast
well)

2t

7 I..l!it-l?nu
(southasat
well) |

=32ac

sup)
=32

- wioek

“Vatnon Drym:

Boh Batics

Tad-Baeon

Bill Walker

¥415 Halkar

"",.:s. Wathia

Jor Kaents
JTuban 0Nasten

Sen Berieby

. Garme

Trad Tulatons
Jobm: tréaa

Ak Cowputon
Ealph Nopi

Ralph Wuti

Mtnl B

! X \ml.ﬂ

. _;mr-
(unuitwast.
wail)

3%

12/2%=Lhad
bk
{uorth
will)
=27aa

=28de
=Hne

=3t
(sinuyh
wall}) -

‘m3%an .

“=3ba
{oorth -
wall)

Girna

Rey Larg

Thras 2-Bey
tanch

Husaedl), Land
and Livestock
- N

Charles Terrell

Lestcer Tariaw

“Thres !—lu
Rasch

Gldn Swith

Year

1961

1961

1361

1961

1971

1969

1965

19463

1t

1961

14960

1881

1984

1963

1855

1968

1960

1951

. 1960

1936

1960

ABS

30

423

140

450

420

(3]

434

423

4B0

458

07

b e g

aan
a2
%23

152

415

Dlssatar

14

16

1%

%

2

it

16

16
16,14

16,14

14

i

14

14
16

%

14

o

ven-

(1)

Yiald {(gpm)
Jaravdewn

2,200/24

2,600/

2,600/29

Ly 200/38

Z;000/350

W07 44

1,000747

1,200/118

900/73
1,500/120

2.800/95

2,850/180

1,700/--

1,500/70

1,000f=~

2,300/110

1,500/—
1,930/40

2,200/40

340718

100/

od wel. ==CAEinties
Tand Featic cuin R 3
surface wpter level parforation ﬂnd !ﬁj‘ o
altitude Papeh | Interval drzigarion
fes Tk Kf_-.ls) olfest) oo . dn 1972 - Bemyrhp
4,5 1981 2R . T20-5W5 S TuS“P(4-22~72). Unuasd
3-22-12 6173 e irrigation wall,
6-11-72  Th.4b : 100 yds southemouthesst.
10=31=72 5,30 : IR
1-29-71 62,45
4,830 32A-72  H0NTA 100-385 X
WeSiei2 58,08
-39473  B5.00
5,880 B2%eTI O THE - Lacasai -on, ves't .u.,u'. -
10-31=72 . M6k wain road i
3929-73 7308
&0 1961 x
(e
[T I
10-31-72
-29-73 - :
4,795 1981 X TeSSYR(A-12:72). ‘Watar
412472 appliad with wprinkler
10=31=72 : j
23873 .
4,795 b-18-72 3
10+31=72
3-29-7
4000 1969 36 R 130-250
I=24=73  IP.68
11~ 3+72 - h&OT
32973 T ALL54 : -
a,193 196 -BOK 70-140 Logatud southisdt. 5f
3-24.77 55,80 hbuse, Drilisd te
3-26-73 - 5638 . Cdepth F0A Ay
4,80 1965 L8 R j00-420 x TP (Sm29a7a] -
6-29472 166 o ]
4,800 1961 A5 R 100-620 X resrRsners,
3=2=72 238 Raporved vater level . -
10=31=72 30,60 " probshly im srvsr
4,820 1961 MO R 15k=i74 X el EE9a72)
=72 61.81 ) o i
11- 3~72  72.28
F30-73 72,20 = S
4,085 1Pl . AN R JéGeT x e
$26-72 | 6048 :
- 1-12 76.08
33073 69,06
4,000 1960 . 54 R 9é=400 'r-s?'r('.--zz-eo)
7-22-60 . 11.3 - 3-22+T2, water- hv-.l. |
3=31=12 des. rumarke v 0.8 fr.abdve
11« 172 10.2% Around level in caming
3-30-75- 195 o -
4,840  IsE1.  BSR - qesTR
3-¥8-12 3533 S
1 2612 é0.31 .
3=30=73-33.77 . B
4,030 1964 LR 120-480 2
P72 20.28
i1- 1-72 1.0
B0 I-2A-2 16,56 150-498 .
13- 1=71 ~ 3.a% -
3+36-73 20,15 w
4,065 1933 29 R 118-507 1
- 2-72 29,29 : :
11- 172 5270
3-30-73  4A aoll
6,805 W66 MR T dor-600 3 TwSS F{B=9r7d)
124-72 =
11~ 172
33073
4,505 6= 372 L o- 25
4,830 E-23-72 — - TSP L6-23-12)
&, 748 6=23=73 - Locaved on top of hill
11« =72
3-25478
&, 725 1560, - LU0=-400 % Flews $nco digch bllﬂr
Su2ierd : ground level :
10-31~72
329-3
4,780 3-22.72 . L 115-hAE ] T=63"P (4=22+12)
10-31-72 .26 3
4,790 1960 . LO=400 ]
2i-72 -
1W0=31=72 -
5,783 322em2 '
10-31-72
3-29-73
4,780 1988 % Flova sm dizeh m.w
3-24-T2 ground leval
11~ 272
3-28-7%
4,780 1960 x
472
16-31-92 - -1
12=20=7% -
3-29-73
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Tand 7T
i Tield (gpm) | surfacs miaunbn vnd 19:
Yanr Dapth  Dismeter farasdom ﬂ:unu i -, Axtaryal -
location Ownar or nama  drilled (feet) _Sln:hn) Use (tnt} (Eant) Dare’ (!u’h{' Tan P
12/23-36de  Glen Suith 1960 s0e 12,10 T sw— a7 dhen - 147-508, : r_-s:,‘n_%-—i;t-’n
{oouth . : ; 22473 .
wall}y 102672
12-30-12
s 3-28-73
12/24-4ba- . BLM, Delpht 1368 140 6 5L o=t a0 196e 3 )’.eun( 36.:7t8. aouchend
e wall D i o e - OF ¥6ad Iorer
~ZMia -BiM, Budgon well - - - cE e 5000 B2z 2990
~30dc  BLY - - - 8 n 4,793 b 9-T2 139,70
A 10-31-72 76,11
. 3A0<TY B0 ! . : 3
=3lba Bill Wylker s 1] 540 1 1 1,%0/~~ 4,800 1868 - 0 200t TR 2 Tll 5‘7(7-11-1 .
{oorth . * . . pig s e 1 . ;pp'uul n-u.lq .ipl ni:luar
well) B 31372 50 : : E ;
0-M-72 541
. 2973 54i36 Ny
12/26-31db Dele Bugbos 194 587 14 I 1,700/63 4,810 1971 3R 199547 . Watar remperagpre T
; 4-12 63740 o, xepertsd as 727F by
19-31-72 78,35 - LT dpddlere YRR
=29=73 61503 I © (G=16«72).  Wawer
: e LT Tapplied with dprinkides
13/23-2%cai  dmbassador Gold 1932 155 T 1 400/~ . 6,590 820572 flowing — ,mn whan sl:m.e e
LT Nining Ce. . ; : g o E
13/2i=ammb - - - -- vy - ST Rz 813 Lo
< ldpmd BTM S - - B - (470 8dSlE 1250 Cma
=%0me -Buckskin Nanch - — = .1, - SABLS 8-RITY flewing. o -
147263140 - - - & P - PEABT  823-12 3200 -

L y .
i —u-; Mlumm .
ydu anrth '




Table 26,~~Chamical sonlyses of Watere

PAYE A
. Willigrams per 1ltrs (uppar oimear) and
equiva, ar 1itr i specific. . . = L o
Bodfion R emifuaes wffeeting sulviblidey . -
(Fa} T - ance .- pA - ot iFpigation 2 S
Mag- plus ¥ A kard=  (adere=" (Iab,
Towper~ Cwl=  uk- pdtas— Bicar~ COar- Hul~" Chlo- pags ~  nbon- -deter-
Date . dture ciim sfun - eium bonste bonata fare ride aes ‘puit o mine= S4linity Sodive earbuomata
- Lovation . Hourcs Sompletsd ,.'F ‘t:_ {La) Mg ® (ED:) _(eo;) (Sl'),;) __-:i!:l.) chcusj it 25°C) ' xieA} " buzard Hagard (B3G)} . - fAR
0/23-2en Vast Walkar River .-ifisfed2 48 0.0 20 533 Mk 0. 15 w6 [ B lew low . osate 1.3
. 1.00 0.38 L,09 1.8 0.00 0.31 0.3 T
11725%13¢d Wasp Walker River 10-25-70 5§ 15.4 n ] 0 1% i - FL I 1 86 9.2 Low lew 1.3
135 0.53 2,36 224 0.70 B3 037 :
. 13/3A=3%d . Wast Valker Aivar 10-26-72 47 B.5 ¥ 15 42 209 5 &6 e 138 57 8.5 low low  -casfe 2.2
P 1,95 1.21 1.83 3.44. 0,17 0.9 o i o
10/ 24=qiac 3] . Dhpert Crask 0-27-73 62 165 11 .2 (3 550 9.7 w1y w ot safe .5
. B 055 0.1% o.57  0.00 Q.20 .
12723386 - Irrigation dinch 6-30-72 W 1.5 0 6 (3) 130 9 - R 17
' L.00 0.4B 2.1}  0.00 . .
10/ 28=dnet Wall {152 ft) ¥- 2-73. €8 20.0 L4 2 160 358 1] w0 F11 A2 T
0.70 0.14 6,94 S5.70 0.00 1.46 O0.62
16724~ 3pbd Well (311 It) 7=27=-73 61 16,0 B4 29 a1 328 L] L 788
4,19 2.40 1.34 5,38 0.00 1.57 Q.68
=hal 3 Mell (419 fr) - 372 & 18.0 35 13 {3 130 o sl 16 Qs 400
: : 1,75 1.0% 2,13 0.00 L.O6 0.53
-Tdde Well (587 £t} 7-27-73 42 16.5 22 5 17 118 o i 3 15 18
1.50 D.40 £.74  L.$3 0,00 ©,23 0.08
=gba 3/  Wall (851°ft} T- %72 38 14,5 ) 13 (1) W0 - 9 16 - & 10 378
o 1.75 1.05 3,28 0.00 0,33 .11
=Sbeb Nell (307 £e) g 2-73 56 1.5 Il [ 12 2 [ i 2 ki Wk

1.05 0,53 0.51 1.84 0.00 0.21 0.06

~gede . Wall %= 2-73 ® 135 1% & 3 e 0 1 ER ] 213
1.45 0.35 0.40 1,93 0.00 .21 0.0

~1tacs 3/ Wall (586 f1) 8- 2-73 6l 160 19 1z 18 106 o 19 ¥

0.95 0.95 0.78 L.74 0,00 0.40 0,25 .
~lbcde  Well (300 fr) 8= 373 67 19.5 20 s 16 10 0 18 4 Ty ame Low TS
.00 0.30 071 1,79 Q.00 0.31 0.1 ) : ’
~20ab 3/ Well B-37-73 36 12,3 20 7 100 [ Y] 2 18 1 7.5 low Low safy K
1.00 0.56 164 0,00 0,19 .08 o ) B
~0bd 3/ Wall (422 ft) £-27-73 86 13.5 1 T3 Lk} 0. 8.6 i ®Y . 1 & dow pE wafy . S
o 0.70 0,56 1,52 0.0 018 0.2 : S :
11/23-22dé 3/ WBll (337 £8) §-30-72 €3 17.0 25 1 (3 126 013 3 T - EE T Tow low nte )
: 1.25 0.27 207 0.00 U.31 0,08 e ‘
~2bbe 3/ Weld {A1Z £t} 6-30-72 57,5 145 62 16 (B Fit] I 5 220 497 a2 lew low site ") .
3.08 L3 4.7k 0.00 0,40 -D.1E
~3dcc 3 Well (486 fx) 5-30-72 58 14,5 &8 10 (D) 193 Bz 6 10 368 8.0 low Low wafe - 46 ;)
2,40 0.80 316 0.00 050 0.7 :
=10ack 3/ Wall (385 ft) 63072 39 15,0 3 9 (3} 17 o 7 . 6,4 . oz &2  lew low »afe 7
1,90 0.70 293 000 0,35 W7 <o o r :
=1k 3/ Wall {510 £r) 6=3p=72 61 17-0 26 3 (3 127 0 a3y - 2 - & s Tow nafe K
130 0.26 2,08 0.00 0.27 G.08 B ]
~17bbd Af Weld (423 fe) 5-3=72 30 4.5 58 13 (D 198 o 82 a6 w0 3N o~ sy 1.4
2.89 1.1t 325  0.00 1,30 .2 7. ] )
~13bBd 3/ WEll (250 £v) 6-30-72 60 1%.5 @2 13 1222 8y 2 W& W 1o cats ]
1,10 6.26 - 280 0,00 ©.19 D05 . .
-Zldd Vel 1=l4-74  — 33 10 16 183 o 7 .8 10 [ m low aals 5
175 0.5 0.69 300 0.00 0.5, G4 e .
~236b 3/ Well (420 ft) 8-29-73 63 17.0 A 4 (3 122 o 1 1 8 LB} 10w Tow ‘sats B
1,05 0.31 2.00 0.00 0.27 ©G.02 - o )
i1/24~19dad  Well G- 2=73 56 1.3 2 71 0 1 - 4§ - 2M T8 lew low sils.
1.20 0.60 0.56 2,00 0,00 0,23 0.4 ) ' R
-27¢ed  Hell B~ 273 66 17.5 48 & 35 23 0. % 1 iA0 IR 7i3  mediun low sals 6
2,40 1.20 151 379 0.00 o081 - 0.3L T 0 : :
-2844e 3/ Wall {479 fr) 7-27-73 &1 16,0 8 29 39 204 v
2,99 2.40 L2F 334 0.0
~30bed  Well (4SS ft} 27-73 5 150 20 ERET b ] o
1.00 0.44 0.61 1.38 0.00
-3leed  Well (408 fr) 2773 == — 2 713 1% - b
1,25 (61 0.57 .20 . 0.00
=32ac 3 Well (423 ££) 7-3-12 57 160 k1 1a (D) 159 [
2.05 1.1% .61 000
=33de 3/ Well {498 [1) 7= 312 5 145 2 [ 120 L]
i 115 0:48 LT 000
-33bae  Well (507 £e) 12271 55 13.0 9 2% Y6 @2l 0
394 2,08 3.30 6.9 0.00
12/23-14ad 3/ Well (600 fx) B-31=73 55 13.0 31 14 (3) 7R O
2.3 1.66 4,56 0 0.0
~lbde 3/ NWevada Hoe Bprings 6-30-71 144 62.0 5 oAy .26 19
) 0,25 0.0b 0,43 0.63
-26dde 3/ Well (120 fr) 83173 B8 16§ == == (B e e
~28dec  Mall (644 fE) 7-27-73 58 14,3 74 11 18 264 0 2% . 5 220 .
0.5L 0,78 W5 665 000 O.80 G- A
~3kas | el (177 f3) 7-27-73 3 15.0 63 10 k& 220 ..0 40 7 700 . H
) 3,04 0.85 0.63 3,80 0,00 -0.83 D.20 e
=34k 3/ Well b-30=72 & LTS5 29 )] 1 ] o, - & 19 246 8.2 o low i1
1,45 0.3 Lobd D00 0.11 . i i
«33sb 3/ Well (180 fe) E-30-72 39 15,0 31 12 (B 02 [ R | 4 180 w05 §.1  medics 1o o
: ) 2.84 0.9 331 ;00 G483 0.1l -
=36bse  Well (423 fr) B 2271 58 145 M [ T D 5. 12 160 3B 8.0 medim. " low wafa .. 1.7 PR = 1.
2.7 0.6 2,08 2,52 0.00 L0 036 . R .l ]
-36dc 3f Wall {508 fr) &30-72 65 18,0 21 3 {9 120 o 9.6 2 8 N5 &0 1ow 1o . wafe - LG T =
o 108 0,23 1,87 6.00 0.20 Q.06 . . - : . -




'h'b_hilzi_.—dhl:l;luQ anilvans: ;l waters: --Gautiﬁ\ml

T aTiiEves per 1LErn Toppet bty gt
: i 1] 1 Lo 2 1)

iy 3

_ , R e i - £, U
B Date oy $abintty. - Sodiim -
Location : Souren complagid - . Hakeed pard -
- A3fM-Bed I Weld 8-31=74
=ik 3/ VL (840 #6) 6-30-72 . B
<3dbh  Mall (387 £3) 2 coigi s e g
. R - 625 o lgw
AMIFPSes I WARL (158 fr) 3t=73 1
S 0.7 ]
- =156 3 well i~ 655 % o2 oE
. ) N 0.02
13/34=30ae A/ WAl 83043 Lt
e e 0.1
Burg 3
. Fotan— ] (.
Silice Arseniz Bodivm  nius - Fluorida Hierste 0|
Location  (MOg) {am) . (Ha) %) 0 (®) oy Lo
10f28-4ak 66 0,000 24 B.6 .. Ok 13
H 1.04 8.2 0.22
-4ha 56 N - RR ) Ay
: Lo TLBOT U Ris w0 T 0.6
sltace o ee  an e R VT R
=l o T
-20ub B3 2.8 1. &S
) 2.0 ! T
-200c 24 A7 T0d yoeLl
L : 006 000"
-20bd 3% 802 Rd 2.3 b0 4 2.1
‘ DL 0,08 0.04
11/23-2add 40 012 FA R T 4 ug 0.k
: o om0 003 0 o.00
. wibbc 28 L003 15 a3 0.5 9.7
) : 063 QD 0. 018
~3ee 22 000 15 2.8 0.3 - NE .
0.65 007 D.02 .09
-10sch 2L [ T T N [ R X
0.78  0.06 0,02 .13
~libb 26 o 0,5 0.§
JL B 0,03 0.01
-12bbd 32 .08 0.4 12
: = 0.2 0.20
~136md 87 way 0.4 0.8
) 0.0¢ om
-2 59,007 0.8 40
W Tk 0,01 0.01 -
IL/2é-284de -4 = - A7 &
: b L : Sl
~3ec 50 008 250 0ok
A% TR S T R X
~3de 86 T 0m . 11 & B3
S 0.48 003 -0.0%
12/331%ed 52 .. .04 &2 137 od
- L83 049 o0l
-16de 55 J0n6 % .21 3.8
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Smith Valley Advisory Board

BOARD PURPOSE

Citizen Advisory Boards are established by the Lyon County Commission to represent residents
of Lyon County in designated geographical areas. Citizen Advisory Boards provide information
and recommendations fo the Lyon Counly Commission and to other appointed Lyon County
boards and commissions. Within their respective geographic area of responsibility, Citizen
Advisory Boards:

= Provide advice on land use, services, budget, taxes and other matters;

= Represent the views and concems of citizens in a fair and equitable manner;

« Serve as a liaison between the citizens of Lyon County and the County Commissioners;
and,

» Disseminate information to the citizens on issues of concem.

The Smith Valley Advisory Board also serves as the Smith Valley Cemetery Board. The
Cemetery Board meetings are held in conjunction with the Advisory Board meetings.

MEETINGS
The Smith Valley Advisory Board meets the Wednesday following the first Tuesday of every
menth at 7:00 pm at the Smith Valley Library located at 22 Day Lane, Smith, NV 88430.

CITIZEN ADVISORY BOARD HANDBOOK AND APPLICATION
The Citizen Advisory Board Handbook may be found here.
The Citizen Advisory Board application may be found here

CONTACT INFORMATION

For further information please contact the Citizen Advisory Board Liaison:
Maureen Williss

{775) 463-6531

Email: mwilliss@Ilyon-county.org

or contact a member of the Smith Valley Advisory Board:

K Garcia, Chair Mere McMahon
(775) 297-4548 7206722
James Lovett Richard Smolin
(775) 220-3044 (760) 486-8781

Mark dwan Mowel Honse =iiver oy st Spnngs Stomench Soath Vadler Sermgton

Home | News | Documents | Employment | Site Map | Calendar { Directory

Powered by CivicPlus | Copyright Notices | Accessibility
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SMITH VALLEY ADVISORY BOARD (SVAB)

MEETING AGENDA

MEE 1TV AGENLA
Wednesday, June 5 , 2013
7:00 P.M.

SMITH VALLEY LIBRARY 22 Day Lane, Smith, Nevada

Note: The SVAB reserves the right to consider agenda items in a different order, combine items for

consideration or delay discussion relating to an item to accomplish business in the most
efficient manner.

Action will be taken on all iters except whers noted by an asterisk (*). No action will be taken on any

o opwNS

o

item until it is properly agendized

*Call to order and Flag salute

Review and adoption of agenda —For Possible Action

Approval of minutes of the March 2013 and May 2013 meetings. —For Possible Action.

“Public Comment: Limited to itemns not on the agenda; 3 minute time limit. The SVAB may limit
the total time for public comment if more than ten people wish to speak.

*Reports by public entity representatives (e.g., County Commissioner, Planning Commissioner,
Sheriffs Dept., SV Volunteer Fire Dept, SV Parks and Rec, Uppar Colony Chapter Fire Safe
Council, etc.)

Discussion & action on Board members and open position —For Possible Action

SPECIAL USE PERMIT REVIEWS:

Review Date: June 11 , 2013

A. BROWN, DARROL J / DJB PROPERTIES - ZONING — M-1 - Special use permit issued Juns
2001 to construct and operate an enclosed flat floor transfer station on approximately 5.38
acres; located at 260 Day Lane, Smith Valley (APN 10-441-38)

STAFF OBSERVATIONS: Business license for D & S Waste Removal/ Darrol Brown is current
and SUP appears fo be in use and compliance. No complainis have been received.

—For Possible Action
B. EVANGELISTA, GERARDO & LAURIE L. - ZONING - RR-5 - Special use permit issued June
2003 for a boarding kennel and June 2005 to modify their existing permit for a breeder's kennel

and to increase the number of dogs housed to ten (10) adult dogs on approximately 20 acres;
all located at 214 Artesiz Road, Wellington (APN 10-081-27)

STAFF OBSERVATIONS: Business license for Vom Staab Kennel, Inc. is current and SUP
appears to be in use and compiiance. No complaints have been received.

=For Possible Actien

1 jPage



8. Public Hearing ltem:

SIERRA DESERT VIEW ESTATES - DEVELOPMENT AGREEMENT (for possible aclion) -
Request for a Development Agreement to permit an extension of time within which to file a final
map for the Sierra Desert View Estates Subdivision; located off of Highway 208 and Hudson Way,
Smith, NV (APN’s 10-451- 85, 10-451-86, 10-451-87, 10-451-88) PLZ-13-0028

<For Possible Action

9. Discussion ltem:

Dairy Project : No Action will be laken

RECESS TO CONVENE AS SMITH VALLEY CEMETERY BOARD

. *Public Comment; Limited to items not on the agenda; 3 minute time limit

1

2. Treasurer's report review and accept claims as presented. —For Possible Action
3. Update on cemetery business/maintenance
4

. *Public Comment: Limited fo items not on the agenda; 3 minuie time limit

RECONVENE AS SMITH VALLEY ADVISORY COUNCIL

*Public Comment
*Updates/Announcemenis/Correspondence
*Council Members Comments

Adjourn

Lol e

Facilities in which this meeting is being held are accessible to the disabled. Persons with disabilities who require special
accommodations or assislance (e.g. sign language, interprelers or assisted listening devices) at the meeting should notify the
Lyon County Commissicner's office at 463-6531, 24 hours prior to the meefing.

1, K. Garcia, Chaimman of the SVAB, do hereby certify thai | posted, or caused {o be posted, & copy of this agends on or before

9:00 AM, on  May 31%, 2013 at the following locations: Smith Valiey Library, Rosie's Restaurant, Wellington Post Office and
Smith Post Office. K Garcia 775-297-4648



