














































































































Table 5. — Data for major public water supplies, by hydrographic area' — Continued

Estimated
annual Estimated number Estimated
Year _ withdrawal of connections population
Water supply Water-supply source beggn2 (acre-feet) Domestic  Commercial Other  served
CARSON DESERT
Hazen™ Diversions from Truckee Canal 1905 110 22 2 0 ~60
Fallon Water Compaﬂy15 3 wells 1920s 1,500 2,600 na na 5,000
1941
U.S. Fallon Naval Air Station 3wells 1944 630 na na na ~ 1,000
Fallon Indian Reservation'® 1well 1950  >86 177 1 6 670
Emergency connection to 1980
Fallon Water Company system
Total (rounded) ~ 17,000 ~12500 >1,130 >250 760,000

1Scourc«:s of information: Lynn Arndell, Stagecoach General Improvement District, Manager, oral commun., 1988; Ben Bartlette, Fallon
City Manager, written commun., 1986; Dean Borges, Nevada State Water System, Engineer, oral commun., 1988; Barbara Bowers, Storey
County, Public Works Clerk, written commun., 1986; Ed Burnett, Dayton Town Utilities, Manager, oral commun., 1988; Jeannie Cordes,
Gardnerville Town Water Board, Secretary, oral commun., 1988; John Cowee, Bookkeeper, oral commun., 1988; Dave Creech, Dayton
Estates/Concord, Bookkeeper, oral commun., 1988; Larry English, Sierra Estates General Improvement District, Chairman of the Board, oral
commun., 1988; Paul Freitag, Hazen Water System, Owner, oral commun., 1988; Glancy, 1986, p. 7-13; Patrick Glancy, U.S. Geological Survey,
written commun., 1988; Glancy and Katzer, 1976, p. 56; Tom Hoffert, Carson City Water Department, Maintenance Supervisor, oral commun.,
1988; Joanne McLachlan, Storey County, Public Works Clerk, oral commun., 1988; Luke Neddenrip, Gardnerville Town Water Board,
President of the Board, written commun., 1986 and oral commun., 1988; Resource Concepts, Inc., written commun., 1986; Sheila Robertson,
Executive Technical Secretary to the Town Board, Minden Water Company, oral commun., 1988; H.L. Sage, Manager, Silver Springs Water
Company, written commun., 1986, and oral commun., 1988; Bob Speliberge, Gardnerville Ranchos General Improvement District, District
Manager, oral commun., 1988; Sam Stegeman, Fallon City Engineer, oral commun., 1988; Hazel Stone, Indian Hills General Improvement
District, office personnel, oral commun., 1988; Doranna Tognolli, Markleeville Water Company, Secretary- Treasurer, oral commun., 1988;
David Wallace, U.S. Indian Health Service, Sanitarian, oral commun., 1988; Walters Engineering and Chilton Engineering, 1972a, p. 147, and
1972b, p. 41; Larry White, Fallon City Engineer, oral commun., 1988.

2Multiple years refer to changes in sources of water, water-company name, or water-company ownership.

3Markleeville Water Company, formed in 1963, uses original system of ditches and reservoirs built in 1800’s.

“In 1988, Gardnerville Town Water serviced 850 residential connections, 149 commercial connections, and 2,700 to 3,000 people.
SSierra Estates General Improvement District was purchased from Southwest Gas in 1972.

6Original system was built in 1873, sold to Curtis-Wright Corporation in 1957, and sold to State of Nevada in 1964. Franktown Decree allows
State to use 10 cubic feet per second from Marlette Lake, they are presently using approximately 2 cubic feet per second. Serve 20 institutional
connections. The State maintains this system to Lakeview and Storey County maintains the system from Lakeview to Virginia City.
Water withdrawn by Stewart Complex is used to water lawns, drinking water is provided by Carson City Water Department. In 1988,
approximately 14 buildings are used.
®In 1971, a bond issue passed for Carson City to acquire Carson Water Company, which was owned by Southwest Gas (unknown when the
Carson Water Company began). Distribution of active wells in 1985: 13 in Eagle Valley (5 of the 13in Lakeview), 1 each in Dayton and Washoe
Valleys, and 1 infiltration well in Eagle Valley.
SWater company that services Dayton became a county entity in 1970 and installed water meters in 1987. Estimated 1988 population, 800.
yt ty entity pop
Before wells were drilled, Carson River was source of drinking water.
Water from Lake Tahoe basin was first delivered to Virginia City in 1873. Original Virginia and Gold Hill Water Company changed its
rgl ty g1 gl pany g
name to Virginia City Water Company in 1933. In 1957, Curtis-Wright Corporation purchased water company, which was later sold to Marlette
Lake Company, which in turn sold it to State of Nevada. Storey County purchased water company from private owners in 1974.
"Mound House Water Company, American Flat Water, Comstock Enterprises, and Village Builders were being merged into one company
in 1988.

12Stage,coach Utilities went bankrupt in 1984. Stagecoach General Improvement District began operating in February 1985.

B Dayton-Rosepeak Water Company installed water meters in 1987. Estimated 1988 population, 316.

“Hazen Water System was built and originally operated by Southern Pacific Railroad Company to supply water for their steam engines. It
is now privately owned.

BFallon Water Department used water from shallow wells as early as 1920’s. They began using their current wells which tap the Basalt
aquifer in 1941.

$Wells for original Fallon Indian Reservation water system were built in 1950’s. In 1980, the well they are currently using was built and
water system also was linked with Fallon Water Company system for backup. In 1985, 86 acre-feet of water was supplied to reservation from
Fallon Water Department; pumping records were not kept for Fallon Indian Reservation well.
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Table 6. —Data for public sewage-treatment facilities that discharge effluent within the Carson River basin, by hydrographic area’

[All information is for 1985 unless stated otherwise. Quantity data compiled from operator records for individual treatment plants and the
Nevada Division of Environmental Protection files. Some sites listed are outside study area or of such localized extent they are not shown
on plate 1. Abbreviation: na, information not available from sewage-treatment facility or not applicable for 1988]

Design Estimated  Estimated Estimated
capacity quantity of acres resident
Year Level of (acre-feet effluent treated irrigated population
Sewage treatment facility began2 treatment peryear) (acre-feet/year) with effluent served
HEADWATERS AREA
No public sewage treatment facilities as of 1988. |
CARSON VALLEYi
South Tahoe Public Utility District? 1968 Tertiary | 8,400 4,500 ~ 2,000 29,000
. 89,000 peak
Minden-Gardenville Sanitation District’ 1963 Secondary } 1,700 950 > 2,000 4,200
1976
Indian Hills General Improvement District® 1978 Secondary 400 <140 0 1,900
Douglas County Sewer Improvement District’ 41969 Secondary 4,200 2,530 influent 560 3,000
(Round Hill) 2,430 effluent 100,000 peak
Incline Village General Improvement 1971 Secondary 3,400 1,700 200 5,000
District | 16,000 peak
Sand Harbor Package Treatment Plant’ ‘197 Secondary 36 20 0 0
789,000 1985
visitors
Douglas County Industrial Wastewater na Secondary na Under construc- na na
Treatment Plant tion in 1988
EAGLE VALLEY
Carson City Wastewater Treatment Plant!! 1961 Secondary 5900 4,200 influent 240 20,000
3,800 effluent
DAYTON VALLEY
Storey County Sewage Treatment Plant 2 1982 Secondary 110 70 0 700
Dayton Wastewater Treatment Plant” 1987 Secondary 560 0 (in 1985) na na
North Dayton Valley Wastewater Treatment na na na Proposed, 1988 na na
Facility (Comstock Enterpriscs)14
Carson Highlands Package Treatment Plant na Secondary na Under construc- na na
tion in 1988
CHURCHILL VALLEY
No public sewage treatment facilities as of 1988.
CARSON DESERT
City of Fallon Sewage Treatment Plant™ 1912 Secondary 1,300 670 influent 20 7,000
1954 360 effluent
Fallon Naval Air Station Sewage Treatment 1940 Secondary 560 180 effluent 0 3,500
Plant!®
Total (rounded) 15,000 5,000 74,000

27,000

ISources of information: Arteaga and Durbin, 1978, p. 28 and 30; Julian Biclawski, Nevada Division of Environmental Protection, oral
commun., 1988; Brown and others, 1986, p. 9; Ed Burnett, Dayton Town Utilities, Manager, oral commun., 1988; John Cofer, South Tahoe
tzer, 1976, p. 50-53; Gary Hoffman, Carson City Wastewater
Treatment Plant, Treatment Plant Foreman, oral and written commun., 1988; David LaBarbara, Minden-Gardnerville Sanitation District,
Superintendent, written commun., 1986; James Martin, Douglas County Sewer Improvement District, District Manager, written commun,,
1986 and oral commun., 1988; Maurer, 1986, p. 65; Wendell McCurry, Nevada Division of Environmental Protection, oral commun., 1988;
Tim Murphy, Sand Harbor State Park, Maintenance, oral commun., 1988; Lew Nagy, Storey County Sewage Treatment Plant, Contract
Operator, written commun., 1986; URS Company, 1979, p. 120; Nevada Division of Environmental Protection, files, 1988; Steve Richards,
Fallon Naval Air Station Sewage Treatment Plant, Plant Operator, written commun., 1986; Don Richey, Incline Village General Improvement

Public Utility District, Engineering Manager, oral commun., 1988; Glancy and



Table 6. —Data for public sewage-treatment facilities that discharge effluent within the Carson River basin, by hydrographic area' —Continued

District, Superintendent, written commun., 1986; Paul Strasdin, City of Fallon Sewage Treatment Plant, Chief Operator, oral commun., 1988;
Walters, Ball, Hibdon, & Shaw, 1970, p. 35; Walters Engineering and Chilton Engineering, 1972a, p. 69-70, 87-88, and 1972b, p. 30; Worts and
Malmberg, 1966, p. 26.

2Multiple years refer to changes in design and (or) location.

3South Tahoe Public Utility District effluent is pumped approximately 1,500 vertical feet over a pass and piped 20 miles to Indian Creek
Reservoir (36,000 acre-feet storage; T. 10 N, R. 20 E,, sections 3 and 4) in Diamond Valley. In summer months, effluent is mixed with surface
water and transported in an irrigation ditch to four Alpine County ranches in Carson Valley. Public utility district serves approximately
85 percent of South Lake Tahoe, Calif.

*Year began exporting effluent from Lake Tahoe basin to Carson basin.

SOriginal plant was built in approximately 1963; major expansion in 1976. Until fall of 1986, Minden-Gardnerville Sanitation District
effluent was discharged in a slough which flows into East Fork of Carson River. Since then, effluent has been stored in ponds (T. 13 N.,
R. 20 E., section 30); in July and August, effluent is transported into a slough and used for irrigation.

®Indian Hills General Improvement District effluent is stored in ponds in northern Carson Valley. The sewage- treatment facility serves
a school and over 500 residences.

7Douglas County Sewer Improvement District began transporting effluent from Lake Tahoe basin over a pass to a creek in the Carson
basin on a trial basis in 1969 and full time in 1971. From 1968 to 1979, effluent was discharged directly to East Fork of Carson River. Since
1979, effluent has been applied by sprinkler in winter months at a ranch in northwestern Carson Valley and released to ditches during summer
months. In 1988, estimated population of 7,500 served and 800 acres irrigated.

8Incline Village General Improvement District effluent is pumped over a summit to Carson Valley, where it is applied with sprinklers at
a ranch from April to October. Effluent used to be piped to Carson River at north end of Carson Valley during winter months. It is now
discharged to 770 acres of wetlands from November 1 to April 1 and at other times depending on irrigation needs.

%Sand Harbor Package Treatment Plant effluent is transferred to Incline Village General Improvement District’s export line and then
transported to wetlands in T. 14 N., R. 20 E,, sections 16, 17, 20 and 21 in Carson Valley. Plant became operational in 1971.

loDouglas County Industrial Wastewater Treatment Plant will service an area near and to north of Douglas County Airport.

"Carson City Wastewater Treatment Plant effluent is used for irrigation as follows: Centennial Park Golf Course (East —100 acres) began
receiving effluent August or September 1975; Medium Security Prison farm (140 acres) began receiving effluent May 20, 1985; and Centennial
Park Golf Course (West —80 acres) began receiving effluent September 1, 1986. Effluent not used for irrigation was transported to Carson
River 5 miles downstream from Carson City until September 1987, when discharge of effluent to river ceased. In 1988, 320 acres were irrigated
with effluent.

12Storc:y County Sewage Treatment Plant discharges effluent into Six Mile Canyon (T. 17 N., R. 21 E,, section 28, see fig. 25).

13Dayton Wastewater Treatment Plant services Dayton area and discharges effluent to two primary aeration ponds. They are changing
facility to secondary treatment and have plans to eventually use effluent to irrigate two golf courses. Estimated 1988 population is 1,000, with
368 connections.

¥North Dayton Valley Wastewater Treatment Facility has been in planning stages in 1987-88. It will service northeast area of Dayton
Valley.

BFallon’s original collection system was constructed in approximately 1912. City of Fallon Sewage Treatment Plant was built in 1954.
Effluent is discharged to an agricultural drain and flows through a series of canals and reservoirs to Carson Sink. During summer,
approximately 0.4 million gallons per day of effluent is used for irrigation and very little effluent is discharged.

"Fallon Naval Air Station Sewage Treatment Plant discharges effluent to an agricultural drain which eventually flows into a reservoir.

Water-quality data from the sources described geographic information associated with each site, and
above were compiled into a computer data base using in the Ground-Water Site Inventory part of National
software developed for the Water-Quality File of the Water Information System, which contains well-
Geological Survey’s National Water Information construction information, ground-water levels, and
System. Data from Geological Survey projects and associated data.

files were stored in one water-quality file, and data
from other sources were entered into a similar but
scparate water-quality file. The two computer files
presently (1988) contain analyses of about 2,300 sam-
ples collected between the late 1960°s and 1987 from
more than 1,000 wells and a few springs in the basin.
Further data are stored in the National Water
Information System site file, which contains

The assembled water-quality data for the Carson
River basin include multiple analyses of some well and
spring waters. To avoid bias toward sites that have
been repeatedly sampled, only the most recent
analyses were used in the spatial description of
ground-water quality. The most recent analyses (most
of which are for samples collected between 1975 and
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1987) were used because analytical precision and
accuracy have generally been improving with time and
because, during the past 10 years, the Nevada State
Health Laboratory (the principal source of data) has
expanded the number of constituents for which
determinations are made.

Manmade organic compounds may affect
ground-water quality as a result of spills or leaks or as
a result of pesticides that are applied either on the
ground or aerially in agricultural areas. Sources of
data for spills and leaks include the Geological Survey,
the Nevada Division of Environmental Protection, and
private consultants.

Information on the types and quantities of
pesticides aerially applied in the Carson River basin
was assembled as a part of this study (table 8). The data
are included as an indication of the types of com-
pounds that may be present in ground water in agricul-
tural areas. Ground applications of pesticides are not
routinely reported, however, so accurate estimates of
total pesticide application rates (ground and aerial
combined) are not available for agricultural areas in
the Carson River basin.

GENERAL CHARACTERISTICS OF DATA FOR
REGIONAL ASSESSMENT OF
GROUND-WATER QUALITY

Compilation and Screening

The data used for this study were screened to
ensure that two minimum requirements could be met.
The first requirement was that the location of each
sample site was verifiable. Data were not used if the
location of the site could not be verified with reason-
able confidence. Once verified in the field, site loca-
tions were plotted on topographic maps so that the
locations could be accurately described. In addition,
an attempt was made to match a driller’s well log to the
sample site; however, this was not always successful
and was not a criterion for acceptance or rejection of
an analysis. Information for each site was stored in the
Ground Water Site Inventory. The information
stored, however, differs from well to well, mainly
because logs could not always be obtained. The
minimum information entered for each site includes
location, based on public-land surveys, latitude and
longitude, and the Geological Survey’s standard and
local site identifications. When a log could be
matched to a site, more detailed information was
entered, including owner and driller names, drilling
dates, and well-construction data.

A second requirement was that no water-treatment
process was determined or suspected to have been in
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use at the site when the sample was taken. Chlorination
is used mostly at public-supply wells. Some analyses,
initially thought to represent a sample from a domestic
well,jwere later identified as treated water (filtered or
chlorinated) from a public water supply and were
therefore rejected because of the possible effects of
the treatment on natural water quality. Water soften-
ers are used in many households and their presence is
sometimes, but not always, recorded on Nevada State
Health Laboratory laboratory sheets. For a few sites,
the presence of a softener was inferred from changes
in concentrations of calcium, magnesium, and sodium
for successive samples taken at the site. In spite of the
precPutions discussed here, some of the analyses
entered into the data base may represent treated
water, although such analyses are believed to
consl‘itute only a small part of the total.

The ionic balance of a comprehensive analysis is
another possible criterion for determining whether or
not a major ion analysis should be rejected. Ionic
balance is a means of comparing abundance of positive
and negative ions in a sample: the two groups of ions
should be about equal in abundance to maintain elec-
trical neutrality. The balance is useful for determining
whether an analysis is complete and whether the ana-
Iytical results for one or more constituents are in error.
Thus, when the absolute value of the quantity [(cations
- anions)/(cations + anions)] X 100 was greater than
10 percent for a particular analysis, those analytical
results were not used to describe the relative propor-
tions of major ions in the hydrographic area. How-
ever, the ionic balance was not used herein as a
criterion for complete rejection of an analysis because
even partial analyses are useful for the purposes of this
report, and ionic balance is not a relevant criterion for
many trace constituents. For a more complete
explanation, see Hem (1985, p. 55 and 56).

Limitations

Part of the water-quality data compiled for this
study have several limitations with respect to interpre-
tations regarding the chemical character of the water
and fits suitability for use on the basis of present
drinking-water standards and criteria. The principal
reason for these limitations is that standardized pro-
cedures were not used to collect and preserve all the
samples. Once water is removed from an aquifer, its
chemical composition can change rapidly. Thus,
water in a well or a storage tank may no longer be
représentative of water in the aquifer. As a result,
standardized procedures are used by the U.S. Geolo-
gical Survey (Wood, 1981) and the Desert Research
Institute to collect samples in support of
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Figure 9. — Sources of data on ground-water quality, by hydrographic area.

water-resources assessments and geochemical studies.
For example, an effort is always made to collect each
sample, after several well volumes have been pumped
and before the water enters a storage tank. In addi-
tion, parts of the sample are filtered and then stabilized
with acid or other chemicals because concentrations
of certain dissolved constituents can change as a result
of chemical or biologic reactions in the sample con-
tainer. Sampling procedures also require that several
properties of water be measured onsite when the sam-
ple is taken. These properties include pH, specific
conductance, alkalinity, and dissolved oxygen. In con-
trast, many samples sent to the Nevada State Health
Laboratory were collected by individual well owners
from a convenient faucet, and placed in containers that
normally are not used for such purposes. Furthermore,
most such samples were not filtered or preserved at
the time of collection, nor were the onsite water-
quality measurements made. Thus, many of the result-
ing analyses probably are not entirely representative
of water in the aquifer.

Some of the analyses compiled for this study were

compared statistically in an effort to determine
whether the different methods of sample collection

- and preservation described above caused any
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identifiable differences in the data. Analyses of arse-
nic, iron, and manganese for Carson Valley were
selected because all the samples were collected from
the same ground-water system, and because the sam-
ples that were submitted to the Health Laboratory and
those collected by the Geological Survey yielded data
sets of similar size for each of the three constituents.
The resulting data sets (two cach for arsenic, iron, and
manganese) were limited to results obtained after 1979
because analytical procedures and detection limits for
each element have not changed at cither laboratory
since that time.

The data are summarized in table 9. The median
values of constituents listed in table 9 indicate that
differences in sample-collection and prescrvation
methods may not be significant for arsenic and man-
ganese, but are significant foriron. This possibility was
tested statistically to further strengthen or reject this
hypothesis.

A statistical hypothesis test was used to comparc a
“null hypothesis” against an alternate hypothesis. The
null hypothesis is that the median values of each of the
pairs of data sets arc not significantly different from



Table 7. — Compilation, by data source, of numbers of measurements avail%ble for inorganic constituents and properties, basinwide

Nevada |
U.S. Geological State Health 1 Desert Research
Survey Laboratory Institute Other

Number Number Number Number' Number Number Number Number
Constituent of of of of of of of of

or property sites analyses sites analyses sites analyses sites analyses

Physical and chemical preperties
pH 239 401 813 1,221 33 132 42 435
Temperature 234 421 4 37 27 54 13 13
Specific conductance 246 430 20 21 33 132 38 433
Dissolved oxygen 17 33 0 0 0 0 0 0
Major inorganic constituents
Calcium 227 399 809 1,220 28 28 19 30
Magnesium 227 398 5 1,200 . 28 28 19 30
Sodium 176 349 677 957 33 132 20 371
Potassium 174 348 675 938 | 29 32 14 14
Bicarbonate 224 386 813 1,220 28 28 23 89
Sulfate 228 401 808 1,218 28 28 33 62
Chloride 230 403 811 1,219 28 28 41 81
Silica 175 348 145 169 28 28 16 27
Dissolved solids 69 151 808 1,246 0 0 6 17
Nutrients
Ammonium 86 204 10 10 0 0 1 1
Nitrate 48 52 799 1,207 2 2 14 25
Total nitrogen 0 0 5 5 0 0 0 0
Minor inorganic constituents
Arsenic 146 253 691 1,006 2 2 20 M4
Barium 91 115 178 222 -1 1 12 13
Boron 146 217 137 157 0 0 14 19
Cadmium 98 122 23 28 1 1 4 6
Chromium 67 91 23 28 1 2 6 9
Copper 99 123 210 268 1 1 0 0
Fluoride 176 249 743 1,118 2 2 19 31
Iron 129 193 756 1,170 2 2 3 3
Lead 115 156 23 29 2 1 9 50
Lithium 98 116 0 0 1 1 12 12
Manganese 125 202 666 934 2 2 s 17
Mercury 101 125 24 30 | 1 1 0 0
Molybdenum 53 124 0 0 0 0 4 6
Nickel 7 7 0 0 1 1 4 7
Selenium 77 101 23 28 1 1 0 0
Vanadium 36 36 0 0 0 0 4 7
Radionuclides

Radon-222 8 8 0 0 0 0 0 0
Uranium 8 8 0 0 0 0 0 0

each other. The alternate hypothesis is that the categ that differences in sample-collection and preser-

median values do differ significantly. If the null
hypothesis cannot be rejected on the basis of the test
results, the medians are not judged to be significantly
different; thus, the different sample-collection and
preservation methods have no apparent effect on the
median values. If the alternate hypothesis is accepted
(null hypothesis rejected), statistical evidence indi-

vation methods result in significant differences in the
median concentrations for the tested constituents.

The test that was used is called the Wilcoxon-
Manh-Whitney Test (Iman and Conover, 1983, p. 280-
281; Ryan and others, 1985, p. 292-297). This test is
appropriate because (1) the data are not normally
distributed, and (2) as many as 50 values in two of the

34|



Table 8. — Types of pesticides applied aerially, by hydrographic area

Hydrographic
areas Sources of
Pesticide affected’ Use information
Organophosphate
Fenthion CVvV,DV,CD Mosquitoes 1,2,5,7
Naled CD Mosquitoes 1
Dimethoate CV,EV,CD Alfalfa hay (aphids, 1,7
weevils)
Malathion CV,EV,CD Alfalfa hay (aphids, 1,2,8
weevils)
Methyl parathion DV,CD Alfaifa hay (aphids) 1,7,8
Parathion EV,DV,CH,CD Alfalfa hay (aphids), 1,8
mosquitoes
Rodeo CD Broadleaf weeds 4
Glyphosine Cv,CD Broadleaf weeds 34
Triazine and chlorophenoxy
Atrazine (647 Broadleaf weeds 3
Simazine CV,CD Broadleaf weeds 6,8
24-D CV,DV,CD Broadleaf weeds 1,38
Carbamate
Carbofuran CV.DV,CD Alfalfa hay (aphids, 1,6
weevils)
Miscellaneous
Paraquat CV,DV,CD Weeds and grasses 1
Acrolein CD Irrigation ditches, 4
moss control
Dicamba cv Broadleaf weeds 3
Velpar CV,DV,CD Annual grasses 1

1I—Iydrographic areas are listed in downstream order. Abbreviations:

CV, Carson Valley; EV, Eagle Valley; DV, Dayton Valley; CH,

Churchill Valley; CD, Carson Desert.

Sources of information: 1, Nevada Department of Agriculture,
monthly pesticide-use reports; 2, Ronald Lynch, Douglas County
Mosquito Control, oral commun., 1988; 3, Phillip Nalder, Douglas
County Weed Control, oral commun., 1988; 4, Olivia Ewing, Truckee
Carson Irrigation District, oral commun., 1988; 5, Jennifer Penner,

Churchill County Mosquito Abatement, oral commun., 1988; 6,

Wally Petterson, Douglas County Agriculture Extension Agent, oral

commun., 1988; 7, John Pursel, Lyon County Agriculture Extension

Agent, oral commun., 1988; and 8, Alvin Miller, Churchill County

Agriculture Extension Agent, oral commun., 1988.

data sets are at or below the detection limit and, thus,
are not precisely known. The Health Laboratory’s
analytical detection limits were used for the three tests
because they exceeded the corresponding limits for
the Geological Survey laboratory (see table 9).

The result for each of the hypothesis tests is shown
in table 9 as a probability, in percent, that the differ-
ence between median values is due only to chance.
Thus, a low probability, such as that for iron, provides
statistical evidence that differences between the
median values are significant, presumably because of
differences in sample-collection and preservation pro-
cedures. For manganese, in contrast, there is a high
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probability that the differences can be reliably
attributed to chance. The results for arsenic and
manganese do not necessarily indicate that the null
hypothesis is true (that is, that different sample-
collection and preservation techniques have no effect
on the data); but, neither do they provide sufficient
evidence that the null hypothesis can be rejected.

Most samples sent to the Health Laboratory for
iron analyses were not filtered at the time of collection,
whereas samples collected by the Geological Survey
and Desert Research Institute for iron analyses were
filtered. This probably is the principal reason for the
observed differences between median iron concentra-
tions for data from the two laboratories. Conse-
quently, iron values from each of the laboratories are
evaluated separately in this report. Iron values for
samples submitted to the Health Laboratory are here-
after referred to as unfiltered and those values from
Geological Survey and Desert Research Institute are
referred to as filtered. Because almost all iron data
throughout the Carson River basin are from these
three laboratories, only these results were used in the
description of iron concentrations.

Arsenic, iron, and manganese were selected for the
statistical comparison because, among the inorganic
constituents with established drinking-water stan-
dards, these three are believed to be most likely
affected by field sampling procedures. Except for
iron, the analytical results for samples collected using
different field techniques are not considered
separately in the following sections of this report.

Table 9. —Statistical comparisons of analytical results from
laboratories of the U.S. Geological Survey and Nevada State Health
Division for arsenic, iron, and manganese in ground-water samples
from Carson Valley

[mg/L, milligrams per liter]

Probability, in
us. Nevada percent, that the
Geolog-  State observed difference
ical Health  between laboratories
Constituent Survey Division is due only to chance
Arsenic
Number of analyses 106 106
Detection limit (mg/L) 0.001  0.003
Median value (mg/L)  .007 005 21
Iron
Number of analyses 125 106
Detection limit (mg/L) 0.003  0.010
Median value (mg/L)  .009 .085 <1
Manganese
Number of analyses 125 106
Detection limit (mg/L) 0.003  0.010
Median value (mg/L)  .009 .010 73




ANALYSIS OF AVAILABLE DATA ON
GROUND-WATER QUALITY

This section consists of descriptions of
ground-water quality in each of the hydrographic
arcas of the Carson River basin on the basis of the
compiled and screened historical data. Only a simple
analysis is attempted in this report because of limita-
tions and uncertainties associated with some of the
data. A primary focus of the NAWQA Program s that
of examining water quality with respect to principal
uses. Because human consumption is an important
use of water, this analysis of the data will focus on
constituents that can affect human health. Informa-
tion also will be presented on the relative suitability of
the water for irrigation — the dominant current water
use in most lowland parts of the study area.

Nevada standards for public drinking water
(table 10) are used herein as a basis for comparing
reported concentrations with respect to human con-
sumption. These standards consist of primary maxi-
mum contaminant levels (MCL’s), secondary
maximum contaminant levels (SMCL’s), and
secondary preferred standards (SPS’s). The MCL’s,
which are health related and Federally enforceable,
specify maximum permissible levels of constituents in
water delivered to the user of a public water-supply
system. The SMCL's relate to the esthetic quality of
water and are intended to be guidelines for the State
that are not Federally enforceable. The SPS’s apply to
public water suppliers unless water of that quality is
not available, in which case the MCL’s and SMCL’s
apply (Nevada Bureau of Consumer Health
Protection Services, 1980, p. 8; and Jeffrey A.
Fontaine, Nevada Bureau of Consumer Health
Protection Services, oral commun., 1989).

The MCL’s were adopted by the State of Nevada in
1988 from the U.S. Environmental Protection
Agency’s National Drinking Water Regulations,
whereas the State secondary preferred standards (not
the State MCL’s) with the addition of 2.0 mg/L (milli-
grams per liter) for fluoride are based on the Federal
SMCL’s. Taken together, the MCL’s, the SMCL’s,
and the SPS’s are herein termed “drinking-water
standards.” The term “secondary standards” refers to
both the SMCL’s and the SPS’s.

The differences between MCL’s and SMCL’s can
be illustrated by a comparison of iron and manganese,
both of which have SMCL’s, with arsenic, which has an
MCL. Iron and manganese can stain clothes and
plumbing fixtures when present at concentrations
greater than the standards, but have no known effect
on human health. In contrast, the standard for arsenic

was established as a result of scientific evidence that
human health can be adversely affected by concentra-
tions greater than the standard. Sources and possible
effects, either health-related or esthetic, for several
constituents in ground water of the Carson River basin
are listed in table 11. These constituents (arsenic,
chloride, dissolved solids, fluoride, iron, manganese,
nitrate and sulfate) are those that most consistently
exceed drinking-water standards in the basin. As dis-
cussed in the previous section, the analyses of total and
dissolved concentrations are considered as a group for
each ‘constituent, except for iron. The drinking water
standards do not distinguish between total and
dissolved concentrations.

Ini each of the following individual discussions of
hydrographic areas in the Carson River basin, several
illustrations are presented that show various aspects of
ground-water quality in the area. Depending on the
hydrographic area, the illustrations include all or some
of the following: (1) Maps that show all sampling sites
and highlight those where concentrations of selected
constituents exceed the Nevada State drinking-water
standards; (2) a diagram that shows the general chem-
ical character of the water; (3) a graph that illustrates
the suitability of the water for irrigation; (4) a bar
graph that shows percentages of exceedance for
selected State drinking-water standards; and (5) a
series of graphs that show the statistical distribution of
concentrations, and the relation between concentra-
tion and sample depth for selected constituents.

Diagrams of the type represented by figures 10 and
11 display the general chemical ionic composition and
individual pH and dissolved solids concentrations of
water samples. The diagram consists of five fields—
two triangular and three rectangular (Zaporozec,
1972,1 p. 38). For example, figure 10 shows data for
eight water samples. Each chemical analysis is plotted
as five points on the diagram. In combination, the five
points plotted for each sample provide a general idea
of the overall chemical character of the water. The
relative proportions of major cations (calcium, magne-
sium, and sodium plus potassium) and major anions
(sulfate, chloride, and carbonate plus bicarbonate) are
shown on the left and upper triangles, respectively.
The pH and dissolved-solids concentrations for the
eight water samples are plotted in the bottom and right
recta*ngles, respectively. The primary advantage of the
type of diagram represented by figures 10 and 11 is that
they ﬁrovide avisual characterization, on a single illus-
tration, of eight major chemical constituents, pH, and
dissolved-solids content of the ground water in a par-
ticular area. The principal application of this type of
diagram is to examine where the data points tend to




Table 10. —Drinking-water standards for public water systems in Nevada

[Units of measure: milligrams per liter, except as noted. --, standard does not exist for indicated constituent or property]

Secondary Secondary
Maximum maximum preferred
contaminant contaminant standax;d
Constituent or property level (MCL)! level (SMCL)? (SPS)
Inorganic constituents and properties
Arsenic 0.05 - --
Barium 1.0 -- -
Cadmium .01 - -
Chloride - 400 250
Chromium .05 - -
Copper - - 10
Dissolved solids - 1,000 500
Fluoride 4.0 2.0 -
Iron - 6 3
Lead .05 - -
Magnesium - 150 125
Manganese - 1 .05
Mercury 002 - -
Nitrate (as N) 10 - -
Selenium .01 - -
Silver 05 - -
Sulfate - 500 250
Zinc - - 54
pH - — “@
Organic compounds
Benzene 0.005 - -
Carbon tetrachloride .005 - -
Endrin .0002 -- -
Lindane .004 - -
Methoxychlor 1 - -
Trichloroethylene .005 - -
Toxaphene .005 - -
Trihalomethanes (total) 1 - -
Vinyl chloride 002 - -
1,2-Dichloroethane .005 -- -
1,1-Dichloroethyiene .007 - -
1,4-Dichlorobenzene s -- -
1,1,1-Trichloroethane 2 - -
2,4-Dichlorophenoxyacetic acid 1 - -
2,4,5-Trichlorophenoxypropionic acid 01 - -
Radionuclides

Gross alpha (including radium-226
but excluding radon and uranium),

in picoCuries per liter 15 -- -
Radium-226 and -228 (combined),

in picoCuries per liter 5 - -
Gross beta, in millirems per year 4 - -

'Maximum contaminant levels (MCL’s) are health related and Federally mandated. . Best available technology as determined by U.S.
Environmental Protection Agency must be utilized to achieve these levels (Jeffrey A. Fontaine, Nevada Bureau of Consumer Health Protection
Services, oral commun., 1989). MCL’s are adopted from the National Drinking Water Regulations (U.S. Environmental Protection Agency,
1986a, and 1986b).

2Seeondaty maximum contaminant levels (SMCL’s) are based on esthetic qualities and are enforceable by State. Best available technology
is determined by State (Jeffrey A. Fontaine, oral commun., 1989). SMCL'’s except that for magnesium are adopted from National Drinking
Water Regulations (U.S. Environmental Protection Agency, 1986¢, p. 587-590).

3Secondzn‘y preferred standards (SPS’s) must be met unless water of that quality is not available, in which case the SMCL’s must be met
if they exist (Nevada Bureau of Consumer Health Protection Services, 1980, p. 8-9; SMCL'’s have not been established for copper, pH, and
zinc).

“Standard for pH: upper limit, 8.5; lower limit, 6.5. For explanation of units of measure, see Hem (1985, p. 61-66).
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Table 11. — Source and significance of selected constituents and properties of ground water.
[Modified from Nowlin (1982, table 2) and Garcia (1989, table 1), mg/L, milligrams per liter]

Constituent

or property1 Major source Significance for use

ARSENIC Common in basin-fill Two chemical forms: trivalent
aquifers derived from (arsenite) and pentavalent
weathering of intermediate (arsenate). The former is more
and acidic volcanic rocks toxic. Epidemiologic studies
(Welch and others, 1988, have shown that arsenic can
p-334). ‘ cause a variety of chronic and

| acute health problems, including
cancer.

FLUORIDE Dissolved in small amounts Concentrations between 0.6 and
from most rocks and ‘ 1.7 mg/L may have beneficial
soils. Also common to effects on structure and
most thermal water. resistance to decay of chil-
Concentrations commonly dren’s teeth. Concentrations
exceed 2 mg/L in ground in excess of 4 mg/L. may cause
water having low concen- mottling and pitting of teeth.
trations of calcium.

Added to many public
water supplies to inhibit
dental caries.

NITRATE Sources include fixation of Concentrations exceeding 10 mg/L
atmospheric nitrogen by may cause infant methemoglobi-
plants, leaching of nemia (blue-baby syndrome).
decaying organic matter, High concentrations may indicate
fertilizers, or indus- contamination from one or more
trial, agricultural, or man-caused sources.
domestic wastes.

Chloride Dissolved in differing : May make water corrosive. Imparts
amounts from all rocks ‘ salty taste at concentrations
and soils. High concen- as low as 100 mg/L. Chloride
trations may be derived ‘ ion is very stable in ground
from marine and desert water and is often used as a
evaporite minerals such tracer of movement of wastes in
as halite. May be derived aquifers.
from salts used for con-
trol of ice on streets
and highways. May be
concentrated by
evapotranspiration.

Dissolved solids Sum of all minerals dis- General indicator of overall

solved from rocks and
soils. High dissolved-
solids concentration
generally is a result of
dissolution of evaporite
minerals (such as halite
or gypsum) or concentra-
tion by evaporation.

chemical concentration of water.
Imparts unpleasant taste to

water when concentrations exceed
standards. Additional effects

on water uses depend on
concentrations of individual
constituents.



Table 11.— Source and significance of selected constituents and properties of ground water. — Continued

Constituent

or property1 Major source Significance for use

Iron Dissolved from iron Oxidizes to a reddish-brown
minerals present in most precipitate. Stains utensils,
rocks and soils. Found enamelware, clothing, and
in some industrial wastes, plumbing fixtures. May be
and can be corroded from objectionable for food and
pipes, well casings, beverage processing because
pumps, and other equip- of taste and odor problems.
ment. Also can be con-
centrated in wells and
springs by certain
bacteria.

Manganese Dissolved from rocks, Oxidizes to form a dark brown or
soils, and lake-bottom black precipitate. Problems
sediments. Generally similar to those caused by iron.
associated with iron.

Sulfate Dissolution of sulfate Forms boiler scale in combination

minerals such as gypsum
or sulfide minerals such

as pyrite. May be
concentrated by
evapotranspiration.

with calcium. Causes bitter

taste when combined in high con-
centrations with other ions, and
may have laxative effects when
first ingested in higher concen-
trations than those to which an
individual is accustomed.

!Constituents having maximum contaminant levels (MCL’s) are uppercase and listed first; constituents and properties having secondary
maximum contaminant levels (SMCL’s) are lowercase and listed last.

group in each of the five individual triangular or
rectangular areas. The arrows in figure 10 show how
the cation and anion points for a single analysis are
projected from the cation and anion triangles to the
central rectangle and then to the pH and dissolved
solids rectangles. The central rectangle thus functions
primarily as a transitional area to connect the four
outside triangular and rectangular plots.

The general suitability of water for irrigation can be
displayed with a graph of specific conductance
(grouped by the relative degree of salinity hazard)
plotted against sodium-adsorption ratio [(SAR);
Hem, 1985, p. 217-218]. Specific conductance is a
measure of the ability of water to conduct an electric
current and is generally related to the dissolved-solids
concentration of the water by the equation:

S =AXK,

whereK = specific conductance, in microsiemens per
centimeter at 25 degrees Celsius;
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S = concentration of dissolved solids, in
milligrams per liter; and
A = a factor that ranges from 0.55 to 0.75 for

most natural water (Hem, 1985, p. 66,67).

Values of specific conductance were either
measured in the field or laboratory or were estimated
from the value reported for dissolved solids using the
equation above with a value of 0.65 for A. SARis a
measure that predicts the degree to which dissolved
sodium in an irrigation water might exchange with
calcium and magnesium ions that are adsorbed onto
soil particles (Hem, 1985, p. 161). The sodium-
adsorption ratio is defined as:

(Na+)
V1/2[(Cat¥)+(Mg?T)]

where the ion concentrations are expressed in
milliequivalents per liter.

SAR =

A high SAR value indicates that sodium may
eventually accumulate in the soil, which may eventually
lead to soil structure damage (Hem, 1985, p. 161).



The plot such as that shown in figure 12 is divided into
16 fields of differing sodium hazard and salinity haz-
ard, so that a number of samples can be quickly char-
acterized as to their general suitability for irrigation
use. Relative boron concentrations are also shown on
these diagrams because boron in irrigation water can
harm many plants. Each symbol on the diagram is
plotted in one of five sizes that, from smallest to largest,
indicate concentration ranges, in milligrams per liter,
of less than 1.3 (this symbol also is used to indicate no
boron analysis available), 1.3t02.5, 2.6 to 3.8, and more
than 3.8, respectively, or that a boron analysis is not
available. These ranges are based on tolerances of
different plants to boron (Davis and DeWiest, 1966,
p- 122).

The bar graphs (for example, fig. 13) show the
frequencies with which available data for selected con-
stituents exceed primary and secondary drinking-
water standards. A constituent is shown only when
more than 2 percent of the data exceed the standard.

In illustrations such as figure 14, the lower graphs
in each pair show the relations between concentration
and well depth for selected constituents. The criteria
for determining which constituents to show is based on
the number of analyses for that constituent and the
frequency with which the analytical results exceed the
appropriate drinking-water standard. Generally, the
constituents shown are represented by at least 30 anal-
yses in the hydrographic area, and at least 5 percent of
these exceed the standard.

The upper graph in each pair uses boxplots (Tukey,
1977) to display statistics regarding the distribution of
reported concentrations for the selected constituent.
The statistical components are represented visually by
features known as “boxes” and “whiskers,” which can
be described as follows: The box defines the spread of
the middle 50 percent of the data (that is, the concen-
trations that lie between the 25th and 75th percentiles).
The median value of the data (that is, the 50th
percentile) is indicated by the vertical line within the
box. The horizontal lines beyond each end of the box
are called whiskers. They show the range of concen-
trations and extend beyond the ends of the box to the
maximum and minimum data values.

Headwaters Area

Studies of ground-water quality in the Headwaters
Area of the Carson River basin have focused on
specific localized topics — for example, springs issuing
from granitic rocks (Feth and others, 1964), geother-
mal springs (Mariner and others, 1974, 1975, 1976),
and a spring draining a mined area (Ball and
Nordstrom, 1985; Hammermeister and Walmsley,

1985), rather than on the entire area (pl. 1). Potential
sources of ground-water contamination include min-
ing, septic-tank effluent, and a few underground
gasoline storage tanks.

Figure 10 shows the chemical character of eight
water samples from wells and springs in the
Headwaters Area. The water generally is dilute,
having concentrations of dissolved solids less than
200 mg/L and values of pH that range from slightly
acid to slightly alkaline (fig. 10). Major cations, in
order of abundance, are calcium, sodium plus potas-
sium, and magnesium; major anions are bicarbonate
plus carbonate. The one sample on the diagram that
deviates in its chemistry from the others (higher dis-
solved solids and lower percent calcium) represents
spring discharge from a mined area.

Constituents that exceed State drinking-water
standards in the Headwaters Area are listed in
table 12. These data may not represent the overall
quality of ground water in the area because of the small
number of samples and because some of the samples
are from geothermal springs and mineralized areas.
The only MCL exceeded at more than one site is that
for fluoride. SMCL’s that are exceeded at more than
one site are those for fluoride, chloride, dissolved
solids, iron, manganese, and sulfate. The one zinc
value that exceeds the secondary preferred standard
is for water from a mineralized area in the upper part
of the East Fork of the Carson River.

Analyses of ground water from springs in granitic
rocks| (Feth and others, 1964) may represent the gen-
eral quality of ground water in nonmineralized granitic
terrains of the Headwaters Area and the Carson
Range to the west of Carson and Eagle Valleys. The
water contains low concentrations of magnesium,
potassium, chloride, and sulfate (median concentra-
tion of perennial springs are 1.0, 1.4, 0.45, and
1.6 mg/L, respectively) which is characteristic of
ground-water quality in other parts of the Sierra
Nevada (Feth and others, 1964, table 2).

The U.S. Forest Service has sampled one well and
two springs at campgrounds in the Headwaters Area
since i1981 for six pesticides: endrin, lindane, methoxy-
chlor, silvex, toxaphene, and 2,4-D (samples analyzed
by the Nevada State Health Laboratory);
concentrations for all have been below detection
limits,

Carson Valley

Early studies in Carson Valley discuss
ground-water quality only briefly (Glancy and Katzer,
1976; Spane, 1977; U.S. Bureau of Reclamation, 1980).
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Table 12. — Surmmary of inorganic constituents and properties exceeding
Nevada State drinking-water standards in the Headwaters Area

[See table 10 and text for explanation of standards, --, standard does
not exist for indicated constituent or property]

Number of analyses
exceeding State standard
Secondary
Maximum maximum
contam- contam-  Secondary

Number of inant inant preferred
Constituent analyses level level standard
or property @ 2) 3) “
Primary standards
Arsenic 8 1 = -
Barium 6 0 - -
Cadmium 1 1 - -
Chromium 1 1 - -
Fluoride 10 2 3 -
Lead 1 0 - -
Mercury 1 0 - -
Nitrate 7 0 - -
Selenium 0 0 - -
Silver 0 0 - -
Secondary standards
Chloride 13 - 0 2
Copper 8 - -- 1
Dissolved solids 9 - 2 2
Iron, unfiltered 7 - 1 2
Magnesium 12 - 0 0
Manganese 9 - 2
pH 13 - - 1
Sulfate 13 - 3 3
Zinc 7 - - 1
Totals! 13 2 5 7

'Total for column (1) is the number of separate sample locations.
Total for column (2) is the number of locations where one or more
constituents exceed a maximum contaminant level. Total for column (3)
is the number of locations where one or more constituents exceed a
secondary maximum contaminant level. Total for column (4) is the
number of locations where one or more constituents exceed secondary
preferred standards.

More recent studies of ground-water quality have
focused on the relation between water quality and
water use (Garcia, 1989) and on geothermal systems
(Garside and Schilling, 1979; Trexler and others,
1980). Prior to the present study, constituents reported
to exceed drinking-water standards were arsenic, dis-
solved solids, fluoride, iron, manganese, nitrate, and
sulfate.

Most of the data on ground-water quality compiled
for this study represent samples collected at domestic
wells and analyzed by the Nevada State Health Labora-
tory (about 72 percent) or collected and analyzed by the
Geological Survey (about 28 percent). Sampling by the
Geological Survey in Carson Valley was primarily
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during the period 1985-87 and includes analyses of all
inorganic constituents for which MCL’s had been estab-
lished as of 1988. Most of the sample sites are distrib-
uted throughout the valley floor, although a few are
scattered wells and springs in upland areas (pl. 1).

Most ground water in Carson Valley is dilute
(dissolved solids less than 500 mg/L) and has pH
values that range from near necutral to alkaline (pH
valu(ts range from about 6.5 to 9.0; fig. 11). Major
cations are, in general order of abundance, calcium,
sodium plus potassium, and magnesium; most com-
monly, the dominant anion is bicarbonate, although
sulfate is dominant in some water. Ground water in
Carson Valley associated with thermal areas in the
north part of the valley near Saratoga and Hobo Hot
Springs and on the west side near Walleys Hot Springs
is commonly higher in sodium (> 100 mg/L), sulfate
(about 130-600 mg/L), and chloride (about
40-450 mg/L) than the concentrations in the
nonthermal water (Trexler and others, 1980, p. 50-51).
Thermal water can affect the quality of ground water
in the vicinity of these springs either as discharge that
infiltrates downward or as upwelling flow that moves
outward into an aquifer.

Ground water in Carson Valley generally is suitable
for irrigation use. Figure 12 shows that most sampled
water has a low sodium hazard, a low to medium
salinity hazard, and alow to medium boron concentra-
tion. Water samples with a high sodium hazard were
collected from springs or deep wells, whereas water
samples with a high salinity hazard were collected from
a variety of sources.

Ground water in Carson Valley exceeds
drinking-water standards for one or more constituents
at sites scattered throughout the valley, although the
proportion of these sites is greater to the north (pl. 1).
Theltotal number of analyses available and the number
that exceed the drinking-water standards for each con-
stituent, are shown in table 13. Fluoride most
commonly exceeds the MCL, whereas dissolved solids,
iron, manganese, sulfate (fig. 13), and pH most
commonly exceed the SPS’s.

Concentrations of fluoride, iron, and manganese
plotted against well depth and an accompanying plot
thaj statistically summarizes the concentrations of
each constituent are shown in figure 14. The plots do
not indicate a strong relation between concentration
and well depth.

he areal distribution of samples analyzed for
fluaride, iron, and manganese and locations where the
analytical results exceed MCL’s or SMCL’s are shown
in figure 15. A spatial relation exists between high
concentration of fluoride and areas where thermal
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Table 13. —Summary of inorganic constituents and properties exceeding
Nevada State drinking-water standards in Carson Valley

[See table 10 and text for explanation of standards, --, standard does
not exist for indicated constituent or property]

Number of analyses
exceeding State standard
Secondary
Maximum maximum
contam- contam- Secondary
Number of inant inant preferred
Constituent analyses level level standard
or property @ ) 3) ()
Primary standards
Arsenic 276 4 - -
Barium 80 0 - -
Cadmium 30 0 -- -
Chromium 30 0 - -
Fluoride 302 10 42 --
Lead 30 0 - -
Mercury 30 0 - --
Nitrate 265 3 - -
Selenium 30 0 - --
Silver 30 0 - -
Secondary standards
Chloride 335 - 0 1
Copper 107 -- -- 1
Dissolved solids 308 -- 4 23
Iron, filtered 29 - 3 3
Iron, unfiltered 240 -- 17 41
Magnesium 314 - 0 0
Manganese 259 - 17 30
pH 333 - - 23
Sulfate 333 - 8 23
Zinc 109 - - 1
Totals! 343 15 73/77 99/103

'Total for column (1) is the number of separate sample locations.
Total for column (2) is the number of locations where one or more
constituents exceed the maximum contaminant level (MCL). Totals for
column (3) consist of two values. The first is the number of locations
where one or more constituents exceed the secondary maximum con-
taminant level (SMCL); the second is the number of locations where
one or more constituents exceed either an MCL or SMCL. Totals for
column (4) consist of two values. The first is the number of locations
where one or more constituents exceed secondary preferred standards;
the second is the number of locations where one or more constituents
exceed either the MCL or the secondary preferred standard. The listed
total exceedances incorporate analyses that do not include determina-
tions for all the inorganic constituents for which drinking-water
standards exist. Therefore, the totals may underestimate the number
of sites that have an inorganic constituent at a concentration that is
greater than the standard.

water discharges as springs. Nearly all fluoride values
that exceed the MCL of 4.0 mg/L are from the north
and west sides of the valley. Concentrations of iron
and manganese that exceed standards are more wide-
spread, but are somewhat more prevalent in the
northern part of the valley.
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Studies of other aspects of ground-water quality in
Carson Valley have focused on radioactive and man-
made organic constituents. Concentrations of radon,
a radioactive gas, have been found to exceed
10,000 pCi/L (picoCuries per liter) in ground water in
parts of the valley, especially on the west side (Licoand
others, 1989). Although a standard has yet to be estab-
lished for radon in drinking water, concern about the
effects of radon on human health has led the U.S.
Environmental Protection Agency to begin the pro-
cess that leads to a standard (U.S. Environmental
Protection Agency, 1986b).

Local ground-water quality has been affected by
manmade organic compounds at an industrial facility
adjacent to the Douglas County Airport, 3 mi north of
Minden. Possible sources include existing waste-
disposalfacilities (a percolation pond, septic tank, and
leachfield) and facilities no longer in use (barrel-
storage area and wastewater transfer tank). Samples
were obtained during 1986 and 1987 from a network
of 26 monitoring wells installed onsite and from
domestic wells within a quarter-mile radius of the
facility. Analytical results indicate that the predomi-
nant organic compounds are 1,1,1-trichloroethane
(1,1,1-TCA) and trichloroethylene (TCE), and lesser
amounts of cis-1,2-dichloroethylene, tetrachloroethy-
lene, 1,2-dichloropropane, benzoic acid, and chloro-
form (Kennedy/Jenks/Chilton, 1987). The
concentration of 1,1,1-TCA ranged from 0.2 to
3.5 mg/L at six of the monitoring wells (the MCL is
0.2 mg/L), and concentrations were near, but below,
the standard at seven others. The concentration of
TCE ranged from 0.013 to 0.32 mg/L at five of the
monitoring wells and was 0.27 mg/L at a domestic well
(the MCL is 0.005 mg/L). In an effort to remove the
contamination and prevent further migration of con-
taminants, two ground-water extraction and air-
stripping treatment systems have been installed, one
onsite and one on an adjacent farm.

As part of a cooperative study with Douglas County

-during 1987, the Geological Survey collected water

samples from 35 monitoring wells distributed valley-
wide, and analyzed the samples for selected manmade
organic compounds (Carl E. Thodal, U.S. Geological
Survey, written commun., 1988). A sample taken from
a well near the Douglas County Airport contained
0.0035 mg/L of chloroethane, 0.010 mg/L of
1,1-dichloroethane, and 0.0046 mg/L of
trichloroethylene. Eleven other organic compounds
also were detected at low concentrations in ground
water at this site. Water from a monitoring well near
the county landfill in the southeast part of the valley
contained 0.0098 mg/L of tetrachloroethylene,
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may underestimate the number of sites having an exceedan

0.0025 mg/L of methylene chloride, and 0.002 mg/L
of dichlorodifluoromethane. Water from a well in the
wetlands area on the east side of the valley contained
0.013 mg/L of bis(2-ethyl hexyl)-phthalate.
Concentrations of vinyl chloride at two wells, one near
Genoa and another near Johnson Lane, were 0.005
and 0.001 mg/L (the MCL is 0.0025 mg/L). Both of
these are Geological Survey test wells cased with poly-
vinyl chloride (commonly called PVC) pipe, which
is the probable source of vinyl chloride in the water.
In addition, low concentrations of dichlorodifluoro-
methane, chloroform, TCE, and benzene were
detected in five other wells at scattered locations in the

/
valley. Organic compounds were not detected in the
other 25 wells.

o wells near anindustrial park south of Gardner-
ville, were sampled by the Nevada Department of
Environmental Protection during 1986. Analytical
results revealed detectable levels of volatile organic
compounds, although none exceeded drinking-water

standards.

otential sources of ground-water contamination in
Carson Valley include the spreading of treated sew-
age, manufacturing activities, discharge from septic
tanks, and a variety of sources located in urban and
suburban areas such as underground gasoline-storage
tanks and sewage pipelines.
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