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SUMMARY

Upstream from major pre-1900 ore milling in the Carson and
Truckee River basins, '"background' concentrations of total mercury in
the upper 1 to 3 inches of sand- to clay-sized stream=-bottom sediment
are less than 0.1 ug/g (microgram per graml/). Downstream, measured
concentrations were as much as 200 times the background level. Greatest
concentrations were encountered in the Carson River basin within and
immediately upstreamn from Lahontan Reservoir. Data for the Carson River
near Fort Churchill suggest that most of the mercury in the sampled
bottom sediment may be present as mercuric sulfid= or as a component of
one or more non-methyl organic compounds or complexes, rather than
existing in the metallic state. Regardless of state, this reservoir of
mercury is of concern because of its possible availability to the
aquatic food chain and, ultimately, to man.

Among 48 samples of surface water from 29 sites in the two basins,
the maximum measured total-mercury concentration was 6.3 ug/l (micrograms
per liter2/), for a sample from the Carson River near Fort Churchill,
Except downstream from Lahontan Reservoir, most other measured values
wvere less than 1 ug/l. (The U.S. Environmental Protection Agency
interim limit for drinking water is 5 ug/l.) The total-mercury content
of stream waters is related to the mercury content of bottom sediments
and the rate of streamflow, because the latter affects the suspended-
sediment transporting capability of the stream. Near Fort Churchill,
total-mercury concentrations that might be expected at streamflows
greater than those of 1971-72 are: as much as 10-15 ug/l or more at
2,000 cfs (cubic feet per second), and as much as 10-20 ug/l or more
at 3,000 cfs. Elsewhere, expectable concentrations are much less
because the bottom sediment contains much less mercury.

The mercury contents of water samples from 36 wells in the Carson
and Truckee basins were all less than 1 ug/l, indicating that mercury is
not a problem in ground water, even adjacent to areas where stream-bottom
sediment is enriched in mercury.

Limited data indicate that the Carson River above Lahontan Reservoir
and the reservoir itself contain only trace amounts of dissolved arsenic,
cyanide, selenium, and silver, Among 17 additional trace metals analyzed
for on four unfiltered samples from the river above the reservoir, only
six of the metals were consistently present in concentrations exceeding
detection limits. Maximum measured concentrations for the six metals
were:

1. Micrograms per gram are equivalent to 'parts per million." The term
"total" refers to all extractable forms of mercury.

2. Micrograms per liter are equivalent to "parts per billion.'" The term
"total mercury" refers to all extractable forms, both dissolved and
associated with suspended sediment, for a whole-water (unfiltered) sample.
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aluminum, »670 ug/l; iron, 2,500 ug/l; manganese, 1,100 ug/l; molybdenum,
15 ug/l; titanium, 110 ug/l; and vanadium, 15 ug/l. Presumably, the
detected metals were associated largely or almost entirely with the
suspended-sediment phase of the water samples.

Selenium and silver concentrations in sampled well waters from the
Carson and Truckee basins were uniformly low, with one exception-=a
selenium concentration of 18 ug/l for the water of a shallow well south-
west of Fallon (Public Health Service limit, 10 ug/l). The arsenic
content of 15 sampled well waters ranged from 0 to 1,500 ug/l (0 to 1.5 ppm),
with seven of the values greater than 50 ug/l (the Public Health Service
limit).

INTRODUCTION

Prior to 1900, mercury was used during the milling of ores from
the Comstock Lode. Almost 15 mitlion pounds of the mercury escaped
recovery (Smith, 1943, p. 257), with much of it being incorporated in
the mill tailings. This report summarizes and discusses the findings
of a l-year study of mercury and, to a lesser extent, several other
trace substances in the water and related sediment of the Carson and
Truckee River basins, made by the U.S. Geological Survey in cooperation
with the Nevada Division of Health.



BRIEF ANALYSIS OF THE CHEMICAL DATA

Mercury content of fine-grained surficial sediment
from stream, canal, drain, and lake bottoms

The total-mercury content of sampled bottom sediment is listed in
table 1 (appendix) and shown in figure 1 (also in appendix). The sampled
material ranged in size from coarse sand to clay, and represented the
uppermost 1-3 inches of bottom sediment; that is, the sediment most
intimately associated with the overlying water. Data for the Carson River
at Cradlebaugh Bridge and the Truckee River at Farad (sites 3 and 25)
suggest that the "background" concentration of mercury upstream from major
pre-1900 ore-milling activity is not more than 0.) ug/g. In contrast, the
largest concentration measured during this study was 200 times that great
(20 ug/g, at site 15).

In the Carson basin, concentrations increase in a down-river direction
from Cradlebaugh Bridge to Lahontan Reservoir. Below the reservoir, the
distribution of mercury is less systematic, and the concentrations are
characteristically less than in sediments of either the reservoir or the
river immediately above the reservoir.

The trend upstream from Lahontan Reservoir presumably is due to mill-
tailings contributicns along the river which progressively enrich the
mercury content of bottom sediments in a downstream direction. This trend
also requires minimal contributions of mercury-poor sediment from tribu-
taries in the same reach of river. Lahontan Reservoir has been the
terminal point for most of the mercury-rich sediment since impoundment
began im about 1915, which helps explain why concentrations are less
below the reservoir than within or above.

Observations during this study suggest that the mercury is associated
more with the silt and clay fractions of the sampled bottom sediment then
with the coarser material. However, this accounts only in part for the
site-to-site differences in measured mercury content downstream from the
mills.

In the Truckee basin, the bottom sediment of Steamboat Creek contains
mercury in greater-than-background concentrations (table 1), probably as
a result of ore-milling activity in Washoe Valley. The concentrations
apparently decrease in a downstream direction owing to "dilution" by
sediment containing only background quantities of mercury. Because the
amount of sediment contributed to the Truckee River by Steamboat Creek is
small compared with the quantity transported by the river itself, the
above-normal mercury contributions of the creek are diluted considerably
in the river. Thus, despite a total-mercury concentration of about 0.5
ug/g for bottom sediment of Steamboat Creek near its mouth (site 28), the
comparable value for the Truckee River several miles downstream is only
about 0.1 ug/g (site 29).



Mercury can be present in several forms of differing toxicity:

1. As the non-ionized element (dissolved, gaseous,
or as the liquid metal).

2. As an ion (in solution or sorbed on particulate
matter).

3. As part of a dissolved chemical complex (organic
or inorganic).

4., As part of a solid chemical compound (organic or
inorganic).

Because mercury associated with gold and silver ore milling in the late
1800's was initially present in the metallic, elemental state, semiquanti-
tative analyses for elemental mercury (that is, analysis without prior
oxidation-digestion or reduction of non-elemental forms) have been per-
formed on sediment samples from several sites in the Carson and Truckee
basins (samples collected in October and December 1971, respectively).
Results indicate negligible or only trace amounts at all sites as follows:

Sites 3 and 8-10 on the Carson River and sites 25 and 27-30
on the Truckee River and Steamboat Creek: 0.000 ug/g.

Site 11, Carson River east of Dayton: 0.005 ug/g (in contrast
to 3.3 ug/g of total mercury).

Site 12a, Carson River west of Fort Churchill: 0.02 ug/g
versus 6.8 ug/g total).

Site 12b, Bucklin Ditch west of Fort Churchill: 0.009 ug/g
versus 15 ug/g total).

A more detailed evaluation was made on a combined sediment sample from
sites 12a and 12b (collected May 8, 1972). The analytical techniques and
their probable significance are as follows:

Acidification and oxidation (digestion) followed by reduction
before determination (measures total mercury content):
9.5 ug/g as Hg.

Reduction, only, before determination (may be a semiquantitative
measure of the metallic plus reducible cationic mercury
content): 0.000 ug/g as Hg.

No treatment before determination (a semiquantitative measure
of metallic mercury content): 0.000 ug/g as Hg.

Methyl mercury determination (by J. E. Longbottom,
Environmental Protection Agency, Cincinnati, Ohio):
0.0C2 ug/g as Hg.

These results permit the interpretation that most of the mercury in sampled
bottom sediment at site 12 may be present as mercuric sulfide or as a
component of one or more non-methyl organic compounds or complexes. The
chemical state of mercury at depths greater than 1-3 inches is unknown.

-



In summary, mercury, apparently as a component of a sulfide or non-
methyl organic substance, i1s present in concentrations that far exceed
"background" levels in bottom sediment of the Carson River and other
water bodies. This reservoir of mercury is of concern because of its
availability to the aquatic food chain and, uvltimately, to man.

Mercury content of surface waters

The mercury content of surface waters is listed in table 2 (appendix),
and the sit ; are shown in figure 1. Among 48 unfiltered samples collected
at 29 sites in the Carson and Truckee basins, the maximum concentration of
total mercuryl/ was 6.3 ug/l, for a sample from the Carson River near Fort
Churchill (site 13) during a period of snowmelt runoff in May 1972. (The
U.S. Environmental Protection Agency interim limit for drinking water is
5 ug/l of mercury.)

In the Carson basin above Lahontan Reservoir (sites 1-13), only nine
of 26 values exceeded 1.0 ug/l, the higher concentrations generally being
associated with higher rates of streamflow. Mercury content of unfiltered
water from Lahontan Reservoir was uniformly low when sampled in June 1972
(sites 14-16). Downstream from the reservoir (sites 18-24), total mercury
exceeded 1.0 ug/l in seven of nine samples, with the highest value 4.3 ug/l.

In the Truckee basin, stream waters contained uniformly small amounts
of total mercury when sampled. Steamboat Creek was sampled only at low
flow, however, and may contain somewhat greater concentrations during
periods of high flow.

Dissolved -ercurygj was determined on samples from the Carson River
at Cradlebaugh Bridge and Weeks (sites 3 and 13) during periods of above-
average flow. The dissolved increment represented a significant part of
the total concentration (dissolved plus particulate) in March 1972, during
the first major snowmelt runoff of the season. This may reflect the
flushing action of early-season runoff. The same initial flushing may also
be shown by the data for Weeks in Mey 1972: dissolved-mercury content
decreased between May 8 (soon after the start of late spring snowmelt) and
May 19, even though streamflow and total mercury (dissolved plus particulate)
increased somewhat during the same period.

The limited amount of dissolved-mercury data suggests that at low
concentrations of dissolved plus particulate mercury (less than 1-2 ug/l),
a significant part of the total can be present in dissolved form. At
higher total concentrations, in contrast, most of the mercury is associated
with the suspended-sediment phase.

1. Total mercury includes all extractable forms, either dissclved or
associated with susvended sediment, for a whole-water (unfiltered)
sample.

2. The term "dissolved mercury' refers to all extractable forms in a
filtered sample.
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Filtered and unfiltered water samples collected near Fort Churchill
(site 13) on May 8, 1972, have been evaluated in detail to determine the
forms in which mercury was present. The analytical techniques and their
probable significance are as follows:

Acidification and oxidation (digestion) followed by
reduction before determination (measures total
mercury content):

Unfiltered, 6.0 ug/l as Hg
Filtered, 0.8 ug/l as Hg

Reduction, only, before determination (may be a semi-
quantitative measure of metallic plus reducible
cationic mercury content):

Unfiltered, 0.2 ug/l as Hg
Filtered, 0.2 ug/l as Hg

No treatment before determination (a semiquantitative
measure of metallic mercury content):

Unfiltered, 0.0 ug/l as Hg
Filtered, 0.0 ug/l as Hg

Methyl mercury determination (by J. E. Longbottom,
Environmental Protection Agency, Cincinnati, Ohio):

Unfiltered, 0.00 ug/l as Hg.
These data suggest the following distribution of mercury in the streamflow:

1g/1 in sediment-water mixture

Suspended
Water sediment
Total mercury 0.8 5.2
Reducible cationic mercury (semiquantitative) .2 .0
Metallic mercury (semiquantitative) .0 .0
Methyl mercury .00 .00
Other forms, including non-methyl organic 6 a 5.2

mercury (semiquantitative)

a. May also include mercuric sulfide.

As with the stream-bottom sediment, this distribution implies that most of
the mercury in both liquid and suspended-sediment phases of the streamflow
may be present as a component of one or more non-methyl organic compounds
or complexes; mercury in the suspended-sediment phase also may be present
as a sulfide. The only other apparent difference between the forms of
mercury in sediment and water is that a trace amount of reducible cationic
mercury was detected in the liquid (dissolved) phase of the streamflow
sample, but not in the suspended or bottom sediments.



Along the Carson River between Dayton and Lahontan Reservoir, where
the quantity of mercury in stream-bottom sediment is well above background
levels, a crude relation doubtless exists at medium and high streamflow
between the mercury content of unfiltered streamwater and the rate of
stream discharge. This is to be expected because the discharge rate
controls the suspended-sediment carrying capability of the stream, and
the sediment is mercury-rich. The relation is shown by data for 1971-72
at sites 12a and 13, near Fort Churchill. On this basis, it can be
assumed that because peak discharges during 1971-72 were well below those
of many recent years, the peak mercury concentrations during 1971-72
probably were less than those associated with higher flows. For example,
extrapolation of data on the quantity of suspended sediment and its mercury
content at site 13 suggests that total mercury might amount to as much as
10-15 ug/1 or more at a discharge of 2,000 cfs, and as much as 10-20 ug/1
or more at 3,000 cfs. Upstream from the Fort Churchill area, and elsewhere
in the Carson and Truckee basins, the mercury content of stream-bottom
sediment is less (table 1), so the maximum expectable concentrations in
streamwater would also be less. This is shown by the contrasting mercury
data for May 18-19, 1972, at the Cradlebaugh, Dayton, and Fort Churchill
sites:

Approximate . Suspended- Total-mercury

mercury content Estimated sediment content concentration

Site of sampled bottom streamflow of streamflow in streamflow
no. sediment (ug/g) (cfs) (mg/1) (ug/1)
3 0.04 925 220 0.2
10 2 900 250 (est.) o
13 9 850 300 6.3

Mercury content of well waters

The mercury content of 36 well waters is listed in table 4 (appendix),
and the sites are shown in figure 2 (also in appendix). All concentrations
were less than the 5-ug/l limit for drinking water proposed by the U.S.
Environmental Protection Agency--in fact, all were less than 1 ug/l. The
low concentrations indicate that mercury is not a major problem in ground
water, even adjacent to areas where stream-bottom sediment is enriched in
mercury.

Other trace constituents

In addition to mercury, several other trace constituents have been
determined on surface and well waters. Arsenic, selenium, and silver were
measured on seven surface-water samples from the Carson River basin, and
cyanide was determined on three of the samples (table 2). Concentrations
were characteristically low. Only the selenium content of the river at
Cradlebaugh Bridge (site 3) approached or equaled the mandatory limits
established by the U.S. Public Health Service for drinking water (arsenic,
50 ug/l; cyanide, 0.2 mg/l; selenium, 10 ug/l; silver, 50 ug/l). The only
trends suggested by the data are a downstream increase in arsenic content
at low flow (Sept. 1971) and a downstream decrease in selenium at low and
high flows.
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Spectrographic analyses for 17 trace metals were made on four unfil-
tered samples from the Carson River upstream from Lahontan Reservoir
(table 3, in appendix). Three of the samples were collected during a
period of low flow in September 1971. The data show decreasing concen-
trations in a downstream direction for the six detected metals (aluminum,
iron, manganese, molybdenum, titanium, and vanadium; the other 1l metals
were below limits of detection). Because most of the trace-metal content
presumably is associated with the suspended-sediment component of the
samples, it is not surprising that the downstream changes correspond with
diminished streamflow and a resultant decrease in st jended-sediment
content.

The fourth sample was coliected near Fort Churchill during the spring
snowmelt runoff, on May 19, 1972, Metals present in detectable concen-
trations were the same as those in the low-flow samples, except for
molybdenum. Concentrations were of the same order of magnitude as the
largest reported low-flow values. The river contained much greater trace-
metal concentrations near FPort Churchill (sites 12a and 13) in May than
in September, because discharge and, therefore, metal-bearing suspended-
sediment content were greater in May. Peak discharges on the Carson River
were much less in 1972 than in several recent years. Presumably, the
maximum trace-element concentrations also were less than in previous years,
because of the relation between quantities of flow, suspended sediment,
and trace metals. The largest concentrations detected during this study
were: aluminum, >670 ug/l; irom, 2,500 ug/l; manganese, 1,100 ug/1l;
molybdenum, 15 ug/l; titanium, 110 ug/l; and vanadium, 15 ug/l.

Arsenic, selenium, and silver were determined in 16 well waters from
the Carson and Truckee basins (table 4, in appendix). Concentrations of
silver were uniformly low. All but one of the selenium values also were
low; the one exception was 18 ug/l (almost twice the U.S. Public Health
Service drinking-water limit) for the shallow well at site 45, southwest
of Fallon. By far the greatest measured arsenic concentration was 1,500
ug/l (1.5 ppm), also for the well at site 45. This concentration far
exceeds the Public Health Service mandatory limit of 50 ug/l, but the
water from this well is too salty for drinking purposes; the owners drink
bottled water instead. Several sampled well waters that are used for
drinking purposes in both the lower Carson basin and Truckee Meadows also
contained more than 50 ug/l of arsenic (table 4).

REFERENCE
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APPENDIX

Numbering System for Hydrologic Sites

The numbering system for hydrologic sites in this report (tables 2
and 4) indicates location on the basis of the rectangular subdivision of
public lands, referenced to the Mount Diablo base line and meridian.

Each number consists of three units: the first is the township north of
the base line; the second unit, separated from the first by a slant, is
the range east of the meridian; the third unit, separated from the second
by a dash, designates the square-mile section. The section number is
followed by letters that indicate the quarter section, quarter-quarter
section, and so on; the letters a, b, c, and d designate the northeast,
northwest, southwest, and southeast quarters, respectively. For example,
site 17/24-35adb is in NWSERNE% sec. 35, T. 17 N., R. 24 E,



Table 1.--Mercury content of finer

rained sediment from stress, canal, drain, and lake bottoms

Total
mercury
Site Date (vals 7- Source and characteristics of the sediment
0o, 1/ Source sampled  ig)? all les represent the top 1-) inches of wediment)
b} Carson River at Cradlebaugh Sridge, 9-22-71 0.041  About &0 percent of sample (rom calm area st streasside: thin organic top coating, underlain
8 miles south of Carson Clty by black clay. About 60 percent from active ares at midstream: coarse to [ine sand.
L Carson River at Pinon Hills crossing 12- 1-70 .10 Off right (east) bank.
3 miles southeast of Carson City
1 ] Carson River at new bridge, ) miles 12- 1-70 4 Off lefz (north) bank: eesple included some organic material.

east of Carson City 9-22-11 .98 About 50 percest from of { right (south) bank: very coarse sand to silt. About 50 percent
from cals area off left bank: thin organic top coating, underlain by gray to bleck coarse
sand and black clay.

: Carsca River at Eureka Millsite, 9-22-11 1.2 About equal amounte frem cals aress of( each bank: thins organic top coating, waderlain by

0 miles east of Carson City l-cm layer of black clay, underlain by gray, coarse to fime sand.

10 Carson River at Dayton 12- 1-70 2.1 Off left bank: semple included sasll roots and other organic material.

9-21-71 5} ) Cals srea of{ left bank: brownieh tan organic top coating, underlein by very cosrse to fine
sand; organic-to-inorgenic ratie is this sample is grester than in say other, vhich may
explain semmingly low ssrcury comtemt.

1n Carson River 7 ailes east of 12- 1-70 3 Off lefc bank.

Beycoa 9-21-71 1.5 Cals aves off left besk: esaree te very fine sand, vith considersble (1se orgeanic material,
esetly as tep cesting.

12a Careon River 2 miles west of 12-1-70 1 Off left bemk.

Fe. Churchill 9-21-71 6.0 Pesl Selow Bushiin Ditch About 20 fren off vight bash: (ime
sand to clay. About 60 percest [rem sid-poel: nsdiuwm send te cloy. Abeut 20 percent frem
off left bask: (imp sead to clay.

1% Bucklia Ditch 2 miles weet of 9-21-71 15 Fifty fest downstream frem point of Aiversion. Bottem msterisl et sid-ditch: dark gray te

Fe. Churchill black oilt end cloy with sullide edor.

1204 Carsom River ead Bucklim Ditch 5~ 8-72 .5 Absut 30 percest esch frem river aad ditch: ssmples eimilar im appearsace teo these cellected
9-21-71. Gesis efise: clay, 1 i oile, 9 p cond, 88 : ond ssteris),
3 L near ~14-72 12 Bettem 10 foot below water surface: dark browam clay and eilc. 8 poresat.
esd
13 Lahoaten Beserveir ssar The ~l-72 20 Bottem 49 foet below wmter {{ ten clay by gray clay.
Wsrreve
16 Laboatan Geservelr meer dem ~14-72 s.3 Botten 76 feet below watar surface: tem clay waderlaia by gray ecley.
by Truches Conal meer Lohsates 1-26-72 «20  Camal bettem off left baak: cesres send te clay, brewa.
Reserveir
» Caresn River, 1 mile esst of 1-26-72 42 Nidotrean: wediwe to very fise cead with come fiser sedimsat end orgeaic msterisl.
Lebouten Reserveir
19 V Caasl 3 wiles west of Fallea 1-23-72 43 Midcamal: fine cend to clay, brewm.
20 Seuth Brassh Careee River 3} miles 1-23-72 3.0 Midotrenn: wediue csnd te silt, beowm; comsidereble CaCDy.
southwsst of Fallem
2 L Braia 0 ailes esuth of Fallen 1-25-72 3% Nid-dicch: f{ime sead te clay, black with sulfide eder.
2 Stillwmter Slough Cuteff Brais 1-2%-72 4.0 Absut 30 perceat frem mid-ditch: very fiss cend to cloy, dork browva. About 30 percest frem

:A ailes esst-ssrthesst of off baske: eilt te clay, blech. Comsidarable CaCy.

2 Outlet, Stillwater Polar Reserveir, 1-23-72 03 Absut oqual emowate frem off cach besk: (ise semd te clay, light brewm (prebebly bask slump

14 niles esst of FPallen cather than from reserveir). MNederate amoust of Cal0j.

2% Caroon River 14 miles mortheast of 1-25-72 <83  Nidetreas: coarse to [ime sand, vith some fimer oad ial; light brewm;

Fallom ®oderate amouat of CaC0

23 Truckes River at Faved, Calif. 12- 7-71 020 About equal smsunte frem off each bamk: thin, light browe ergeaic top costing, waderlaim by
wsdium sand to clay.
Ophir Creek at Righwmy 395 7-11-72 «13 At left bank: reddish brewm erganic cos’ underlain by coarse to {ine send vith seme

(17/33- Yicea) {iner sediment.

7 el Cresh at S 12- -1 1.2 About oquel smsuats frem of( each baak snd midecream: cosrse send to clay.
»n Stessbest Creeck mesr esuth, 12« -0 48 About 30 percent from eidetresn: eedium send eile. About 50 percest from off bamks:
wpotresn (rom Rene-Sparks $.T.P. silt to clay, vith eppreciable organic meterisl.
Truckes River at ‘ockwoed, 12- -1 .075 About equal amounts frem off esch bask: thim, light browa organic top costing, undariein

3 siles dov .resm frem 5.T.P. Ly fime sand to clay.

Truckee River & miles sowth of 12- -1 <085 About equal smounts frem of each bask: thim, light brown orgenic top costing, wnderlain

Himen

by fime sand to clay.

1. Sttes sre listed ond mumbered in downstress order. See figure 1.
2. Dry-weight comcemtratioms.




Table 2.--Meccury content and other characteristics of wurlace waters

Specific
conduct - Dis-
ance Din- solved Dis-
(slcro- wolved sele- solved
Streasf lov Water shos per Mercury arsenic Cyanide nlua wilver
Site Locatlon code Date (cubic l«} temperature cm at jg,ll as_Hg) (ug/1 (mg/1 (we/l  (ug/)
no. L/ Nase (see_text) sampled per second)2/ Ty (3 25°C) Totalld) Dissolved as As) _as CN) as Se) aw Ag)
CARSON RIVER BASIN
1 Leviathan Creek, 15 miles 10/21-11bbaa 6-22-12 le 65 18.% 1,260 0.1 - v - b ed
southeast of Cardnerville
2 Minden-Cardnerville S.T.P. 1)/20-)0badd  6-22-72 le 62 16.5 511 .2 - -— =4 - =
effluent (pre-chlorine)
3 Carson River at Cradlebaugh 14/20-30caa 7-19-71 310e 69 20.5 214 .2 - - - - =
Bridge, 8 miles south of 9-22-71 $0e $3 118 326 s ) - o - 10 2
Carson City 3~ 9-72 700e & 1.5 1.7 L1 - - wa -
5-18-72 925« 55 130 106 .2 .1 0 0.00 ? 0
4 Carson River at Pinon Hills 15/20-26acc  12- 1-70 320e ¥» 4 303 <.5 -— -— - - -
3 miles
of c-uou Clcy
5 ¥. Kings Canyon Creek, vest 15/19-23bad  11-25-70 3}-Se ¥ &0 68 <.5 - - - - -
of Careon City
(] Ash Canyon Creek, west of 15/19-12cdcd  11-25-70 10-15¢ 41 5.0 80 1.1 - -— - - -
Carson City
? Streas at N. Edmonds Drive 15/20~15bdd 9-22-11 1-2¢ 61 16.0 580 3 ] - - = o~ -
(predouinsntly effluent
from Carsom City S.T.P.)
[ ] Carson River at mew bridge, 15/20-12bch 12~ 1-70 320e 36 2.5 pri <3 - -— - - -
3 miles east of Carsom City »-22-71 S0e 58 145 38 K ] - - - -~ e
’ Careocn River ot Bureka Will- 15/21-4b6a 9-22-71 50 61 16,0 546 -4 -— - - — -
aite, § siles esst of
Careon Cicy
10 Carson River at Dayton 16/21-2Med  12- 1-70 330 » 3.0 324 .5 Led - -y - e
7-19-71 3202 7% 235 23 .5 e o8 o - -
9-21-71 20-40e 7 19.5 606 .5 - 1 - 3 )
> 912 700e 51 10.5 1.6 - - - e o=
5-19-72 900e 53 11.5 13 o7 - - - - -
1 Carson River, 7 miles east 17/22-354ba  12- 1-70 340e b1 3.0 33 <.5 - - - - -
of Daytoa 9-21-71 2030 6 20.0 679 1.3 - - - - -
128 Careon River, 2 miles west 17/24-324bc 12~ 1-70 350 b1 3.0 23 1.0 - - - - -
of Ft. Churchill 7-19-71 281 % W0 3 2.4 - -_— - - -
9-21-71 2 53 1.8 653 -4 -— . - [} 1
13 Carson River st Veeks, 1 mile 17/24-35%db 3= 9n 650e 33 1.8 17y 4.0 1.2 ot - o -
east of Fr. Churchill 5- -2 125 % 125 162 6.0 .8 -— -— -— -
) 3-19-12 050e % 115 152 6.3 3 o .00 [ o
L) Lahsatan Reservoir mear 17/2%-12cce ~14-72 -— 6 195 184 .5 - - - - -
upstrean end (depth, 1 foot)
15 Lohonten Reservoir sear The 18/25-224bc
Bervows (1 foot) -14-72 -— % 1%.0 52 .2 - - - -
(45 feet) ~14-72 - 60 15.3 266 4 -— - -— -
16 Lahoatsa Reservoir mear des 18/26-9%%
Q foot) 6-14-72 - 1 a.s %2 .2 .0 10 - ] ]
(33 feet) ~16w]2 -— € 1.0 232 .2 - - - - -
(70 feet) 61672 - 37 1.0 251 .2 .0 10 .00 2 o
17 Truckee Canal sesr lahontas 19/26-33edc 7-20-71 220e % 4.0 204 <7 - — - -
Reservoir
18 Carsoa River, 1 mile esst of 19/26-34ddd 7-19-71 1,060 & V.o 25 4 -— — -— -—
Lahoatan Reservoir 1-26-72 37 » 25 4 3.4 - - - - -
19 ¥ Canal, 5 wiles west of Falloa 19/28-2%cch 7-19-71 400e % 190 3 1.6 - - - - -
20 S. Braach Carsoa River, ) miles 18/28-34dc 1-25-72 le a 5.0 %3 3.6 -— - - - -
southwest of Fallom
2 L Drais, 8 siles south of Fallen 18/29-35des ~28-72 le ™ 2.0 4,120 -4 -_— -— - - -
22 Stillveter Slough Cutoff Dreis,  20/31-32cdd  7-20-71 2% w08 1,3% 1.6 - - - - -
14 siles east-sorthasst of 1-25-12 1-2e » 3.5 7,140 4.) -— - - - -
Falloa
2)  Outlet, Stillweter Pofat 19/31-16bab 1-25-72 6o 35 1.5 1,%0 2.1 - - - - -
Reservoir, 16 miles east of
Fallen
2% Carson River, 14 siles 21/30-19cd 1-25-72 3.0 » .5 1,190 3.1 - - - o bd
northeast of Fellon
TRUCKEE RIVER BASIN
5 Truckee River at Farad, Calif. 18/17-12a8c -27-n 645 % 1.5 sl .0 - - - - -
n $ Creek ot § 18/20-33cda -21-1 8.3 3 %0 264 s ] L - - - -
k] Stesmboat Creek near mouth, 19/20-14bcd  12- 8-71 I5e n .0 129 .6 - -— - - -
upstresn from Remo-Sparks
S.T.P.
29 Truckee River at Lockwood, 19/21-17dda 7-27-11 7 2.0 1) .2 - - - .- -
3 miles dovnstreas (rom S.T.P.
30 Truckee River, & wmiles south of 22/24-18bca 7-271-11 348 81 27.0 j .2 - - - - -
Nizon 12- 7-71 50 35 1.5 686 <3 - - - - e
1. Sites are listed and mmbered in downstream order. See figure 1.

2. Estimated flows are indicated by "e.” All other values are -eu-u«i.

3. All streas-sasple collection in 1971-72 employ
content, vertically and across the stream.

semiquant itative at best.

standard

sampling techniques that provide & true indicatlion of the average mercury
Sampling In late 1970 did not employ these techniques, and the results should therefore be considered




Table 3.--Spectrographic trace-metal analyses of

unfiltered water from Carson River

[Results are for extracted-metal content, in micrograms per liter]

Site number (see fig. 1)

3 10 12 13
Date 9-22-71 9-22-71 9-21-71 5-19-72
S‘;Z‘:“‘i i‘c";ngﬁ‘/’“ fnar 50e 20-40e 22 850e
Aluminum (Al) >670 330 43 500
Beryllium (Be) <1.3 <1.3 <1.3 <1.0
Bismuth (Bi) <.7 <.7 <.7 <.5
Cadmium (Cd) <3.3 <3.3 <3.3 <2.5
Chromium (Cr) <3.3 <3.3 <3.3 <2.5
Cobalt (Co) <3.3 <3.3 <3.3 <2.5
Copper (Cu) <3.3 <3.3 <3.3 <2.5
Gallium (Ga) <13 <13 <13 <10
Germanium (Ge) <.7 <.7 <.7 <.5
Iron (Fe) 1,800 310 65 2,500
Lead (Pb) <3.3 <3.3 <3.3 <2.5
Manganese (Mn) 1,100 280 47 750
Molybdenum (Mo) 15 13 <. <.5
Nickel (Ni) <.7 <,7 <, 4.0
Titanium (Ti) 110 15 <1.3 110
Vanadium (V) 11 8.0 1.5 15
Zinc (Zn) <13 <13 <13 <10

1. Estimated flows are indicated by "e." Quantity at site 12 was
measured,




Table &.--Mercury content and other characreristics of wvell vaters

(feet) L‘w_l_l__s_{m‘n_l_ri

Site

no. Well

(see Location code depth

fig. ) _.Cumer (see_tex:)

CARSON CTY AND GARUNERVILLE
31 Cardnerville Town Water C.. (vell 3) 12/20-4basa 343 P
32  Carson City Water Dept. (vell 3) 15/19-12da 470 | 4
33  Carson City Vater Dept. (well 4) . ./20-17dd 604 P
DAYTOX - FORT CHURCHILL ARFA
34 Ray Walmsley 16/21-23d5ba 71 D
35 Anchor Trailer Court -26hcba 108 P
36 Norman Allen -26bdac 102 D
37 Dayton Valley Vater Users Association 16/22-4dbec 260 P
38 Lictton Engincering Laboratories -6cddd 120 2
39 Sagebrush "Ranch” 17/22-3044b 177 P
40 Joe Chaves -3%accd 352 D
41 Podges Transportation, Inc. 17/23-36baadb 68 D
42 Ft. Churchil] State Park 12/24-35chbe 209 P
43  Nicholas Cipriano 17/25-20dab 192 D
44 Lahontan State Recreation Ares 18/25- 33aac 120 | 4
FALLON AREA

45 Stcve Hancock 17/28-2daad 20 DS
&6 J. V. Baker 18/28-2daad 27

47 YNorval Moore -5badd 32 D
48 Roy Risi 18/29-12cbbd 202 bs
49 Jazes Thomas -19aaab 25¢ D
50 Nevada Cattlec Feeding Co. =-27debd 149 D
51 Ceorge Frey 19/27-22bca 27:

$2 Frank McCueskey 19/28-20ada 23 D
53 Janes W. York leat Co. =27badc 37 cp
S4 Schiela Williaxs 19/29-8cbe 20-30

55 Fallon Water Co. (well 3) -30cba 484

56 U.S. Kavy (vell 2) =33cbd 530

$7 Donald Weislaupt 19/30-11eddd 2502

56 W. L. Nygren -19aab 152

59 Lyle de braga -24bbb 568

60 John Ferazzo -30ocbd 20:

61  John Rell 19/31-7dcbd 204 o
62 Untnown (“iialer Lake"” well) 21/30-30acac 985 sw

ARVCKEE_“FADOLS

6) Trans Sierra Weter Co. (vell 2) 18/20-275cb 188 P
64  Sicrra Facific Power Co. (High St. well) 19/19-12bLcd 530 7
65 Nevada Labkenliore Co. =2hcha 1,006 P
66 Nidden Valley Water Divirnfon 19/20-21bch 346 P
1.

cCw o T v w o

bDate

6-22-12
7-11-72
7-11-72

6-21-72
6-23-72
6-23-72
6-21-72
6-21-72
6-28-72
6-23-72
6-23-72
6-26-72
6-26-72
6-26-72

6-28-72
6-28-72
6-29-72
7- 5-72
1- 5-72
- 5-72
6-29-72
6-29-72
6-29-72
€-29-72
6-29-72
6-28-72
6-29-72
6-29-72
7- 5-12
€-29-72
7- 5-72
6-26-72

7-11-72
€-20-72
6-20-12

Specific
conduct- Lis-
ance s~ Dis- solved  Dis-
(cicro- solved solved sele=  so)ved
Water chos per mercury arsenic niun silver
Lezpetature co at (va/l (up/1 e/l g/
*F °c 25°C) as Hg)  as As) as Se) as Ag)
$) 11,5 456 0.1 0 0
51 11.% 164 .0 0 0
197 .0 19
- .- 572 .9 -— -- -
59 15.0 1,390 .1 -_ - -
60 15.5 1,370 «3 0 0 0
— == 1,120 .7 - - -
51 33.0 1,280 .5 o — -
- - 1,040 .0 -— _— -
- - 962 .0 -— -_ --
63 17.0 788 .1 —_ - -
—_— - 887 .0 14 1 0
- - 254 .0 -— - -
64 18.0 278 .0 - — -
- - 5,140 .1 1,500 18 1]
-— == 335 .0 e - -
—_— - 408 .0 = = &=
—  a= 597 .1 - - --
—_— - 812 .0 - - -
- - 1,860 .0 110 [}
58 14.5 484 .0 3
63 17.0 942 .0 - -— --
1,320 .0 - - -
59 15.0 2,260 .0 -- -- --
69 20.5 838 .0 74 0 0
68 20.0 967 P | 77 0
—_— - 1,070 .0 S8 - L
67 19.5 2,060 .0 - - -
77 25.0 7,140 .1 - -- --
65 18.5 575 .0 - - -
205 96.0 7,100 .2 40 0 0
62 106.5 2,930 .1 2 - 0
.‘.‘.
65 1B.5 1,120 .0 89 0
€3 17.0 405 .9 == 0
130 54.5 965 5 95 4 0
59 15.0 e .1 74 ] 4]

Uncs arc shbreviated as follows: c<ommercial, C; dorestic, D; hoze heaidng, B public supply, P; stock, S; vildfowl, ¥,
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