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CONVERSION FACTORS

For readers who prefer to use International System of Units (SI) rather than
inch-pound units, the conversion factors for the terms used in this report are
listed below:

Multiply By To obtain

ft (feet) 0.3048 m (meters)

ft3/s (cubic feet per second) 0.02832 m3/s (cubic meters per second)

inches 25.4 mm (millimeters)

mi (miles) 1.609 km (kilometers)

pmho/cm (micromhos per 1 pS/cm (microsiemens per
centimeter) centimeter)

Degrees Celsius are used in this report. To convert degrees Celsius (°C)
to degrees Fahrenheit (°F) use the formula:

Temp. °F = 1.8 temp °C + 32

Explanation of abbreviations

mg/L Milligrams per liter

pg/L Micrograms per liter

ug/g Micrograms per gram

mL Milliliters

NTU Nephelometric turbidity unit
EWI Equal width increment
¢c0l1/100 mL Colonies per 100 milliliters

Use of trade names in this report is for identification purposes only and does
not constitute endorsement by the U.S. Geological Survey.



WATER QUALITY AND FLOW OF STREAMS IN SANTA CLARA VALLEY,

SANTA CLARA COUNTY, CALIFORNIA, 1979-81

By Marc A. Sylvester

ABSTRACT

Water-quality and streamfiow data were collected during 1979-81 water years
at 11 sampling stations in Santa Clara Valley to document water-quality and

streamflow conditions. Streamflow and precipitation were greater than normal
during the 1980 water year and at, or less than, normal during the 1979 and 1981
water years. The largest streamflow sampled was 7,900 cubic feet per second at

Guadalupe River at San Jose. Streamflows less than 1.0 cubic foot per second were
sampled at a number of stations.

Factors causing areal and temporal variations in water quality were rain-
storms, urban runoff, basin geology and geomorphology, reservoir storage and
release of water, runoff from land surrounding ranchhouses where livestock is
kept, algae and aquatic vascular plants, riparian vegetation, and the dry season
from May to November. Bicarbonate was the principal anion at all sampling
stations and magnesium and calcium were usually the principal cations. Water
temperature, pH, and dissolved oxygen were greatest at Llagas Creek at San Martin
and Guadalupe River at Alamitos Recharge Facility because these stations had less
riparian vegetation (more sunlight reached the stream water) and more aquatic
plants than did other stations. Turbidity was generally greater at Los Gatos
Creek at Los Gatos and Coyote Creek below Leroy Anderson Dam than at other
stations because of the prevalence of landslide deposits and generally unstable
terrain upstream of these stations. Concentrations of total nitrite plus nitrate,
total phosphorus, and dissolved orthophosphorus generally were greater at stations
in urban areas. Boron concentrations were generally greatest at Llagas Creek near
Morgan Hill. Serpentine and peridotite are more prevalent upstream of this
station than at other stations. Concentrations of fecal-coliform and fecal-
streptococcal bacteria generally were greater at Los Gatos Creek at Lincoln Avenue
and Guadalupe River at San Jose because these stations receive more urban
drainage. Concentrations of fecal-coliform and fecal-streptococcal bacteria
generally were less at stations near reservoir releases than at other stations.




Specific conductance and concentrations of dissolved boron generally were
less during storms than at other times. Turbidity and concentrations of total
nitrite plus nitrate, total phosphorus, suspended organic carbon, and fecal-
coliform and fecal-streptococcal bacteria generally were greater during storms
than at other times. Specific conductance was inversely related to streamflow
except in the Coyote Creek basin. Turbidity was directly related to streamflow.

Concentrations of dissolved trace elements were generally less than 50 micro-
grams per liter and rarely exceeded 100 micrograms per liter. Organic biocide
concentrations were usually less than detection limits. Malathion concentrations
sometimes exceeded 0.1 micrograms per liter (U.S. Environmental Protection Agency
criterion for freshwater aquatic life) during 1981, the year Malathion was sprayed
to control the Mediterranean fruit fly. Streams in Santa Clara Valley generally
met water-quality objectives. Fecal-coliform and total-coliform bacteria
objectives for municipal-water supply were the only objectives frequently
exceeded.



INTRODUCTION

Background

The Santa Clara Valley Water District (SCVWD) is responsible for management
of water resources in Santa Clara County. During the last 40 years, the SCVWD has
constructed a network of reservoirs, percolation ponds for ground-water recharge,
and water treatment facilities to provide water for municipal, agricultural,
industrial, and recreational uses. The SCVWD uses imported water from the South
Bay Aqueduct and the Hetch Hetchy Aqueduct to supplement water supplies in Santa
Clara County. Ground water is the principal source of water for municipal, agri-
cultural, and industrial uses in the county. Reservoirs in the county are regu-
lated primarily to store rainfall runoff and to release water to streams for
ground-water recharge and for direct irrigation of agricultural land.

Continuing population growth and commercial and industrial development in
Santa Clara County have increased the demand for water and resulted in changing
land uses. The SCVWD needs streamflow and water-quality data from streams in the
county to help manage its water collection and distribution system, to identify
short- and long-term changes in water quality, and to evaluate the effects of
population growth and changing land uses on the water quality of the streams. For
these reasons, the SCVWD, in cooperation with the U.S. Geological Survey, began a
water-quality sampling program in October 1978 to supplement streamflow informa-
tion obtained from the existing network of surface-water gaging stations.

Purpose and Scope

The purposes of this report are to describe the water quality of streams in
Santa Clara Valley and to evaluate the adequacy of the existing water-quality
sampling program for streams in the valley. The report is based on streamflow and
water-quality data collected during the 1979-81 water years at 11 sampling
stations in the valley.
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DESCRIPTION OF STUDY AREA

Topography

The study area is in Santa Clara County and includes the Santa Clara Valley
from San Jose to San Martin (fig. 1). Santa Clara Valley is from 11 to 17 miles
wide in the vicinity of San Jose north of Los Gatos and Edenvale. From Edenvale
to San Martin, Santa Clara Valley ranges in width from one-half to about 5 miles.
Santa Clara Valley is bordered by the Santa Cruz Mountains on the west and south
and the Diablo Range on the east. Peaks in the Santa Cruz Mountains and Diablo
Range are generally between 2,000 and 3,000 ft in elevation.

The major streams in the study area are Guadalupe River, Coyote Creek, Los
Gatos Creek, and Llagas Creek. The study area includes the Guadalupe River basin
upstream from downtown San Jose, including Los Gatos Creek, that part of Coyote
Creek from Anderson Reservoir to downtown San Jose, and the Llagas Creek basin
upstream of the southern limits of San Martin. About 10 miles northwest of down-
town San Jose, Guadalupe River and Coyote Creek flow into the southern part of San
Francisco Bay. About 10 miles southeast of San Martin, Llagas Creek flows into
the Pajaro River, which flows southwest and west for about 20 miles before it
enters Monterey Bay.

The major reservoirs in the study area are: Anderson and Coyote Reservoirs
in the Coyote Creek basin; Lake Elsman, Lexington, Calero, Guadalupe, and Almaden
Reservoirs in the Guadalupe River basin; and Chesbro Reservoir in the Llagas Creek
basin. Vasona Reservoir on Los Gatos Creek, just downstream of the town of Los
Gatos, is a ground-~water recharge basin that is also used for recreation.

The main population centers in the study area are San Jose and nearby
unincorporated communities, Los Gatos, Morgan Hill, and San Martin. Most of Santa
Clara Valley is urban between Coyote Creek and Los Gatos Creek and to within about
3 miles of Guadalupe and Calero Reservoirs. Most of Santa Clara Valley is rural
in the vicinity of Morgan Hill and San Martin and agriculture is the dominant land
use. State Highway 17 and U.S. Highway 101 are the principal roads.

The Santa Cruz Mountains and Diablo Range are steep; greater than 30 percent
slope is common. Areas of greater than 15 percent slope that are underlain by
landslide deposits or bedrock susceptible to landsliding are considered to be
moderately unstable to unstable. Such areas cover much of the Guadalupe River
basin, particularly in the Los Gatos Creek drainage upstream of Los Gatos; most of
the Coyote Creek basin upstream of Anderson Reservoir; and much of the Llagas
Creek basin, especially in the vicinity of Chesbro Reservoir (Nilsen and others,
1979, pl. 3).
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Geology

The geology of the Guadalupe River basin and the Llagas Creek basin are
similar (fig. 2). Sandstone, mudstone, and conglomerate formations predominate in
the headwaters. The Mesozoic Franciscan assemblage and 1localized areas of
serpentine and peridotite predominate in the mountainous areas downstream of the
headwaters. Unconsolidated sediments of gravel, sand, silt, clay and peat
comprise the valley alluvium.

Isolated areas of limestone are scattered among the Franciscan assemblage,
which also includes serpentine and peridotite. Mercury deposits occur in the
vicinity of Guadalupe and Almaden Reservoirs and in the hills to the east of
Arroyo Calero. The latter area and an area near Almaden Reservoir also have
chromite deposits. There is a copper deposit to the east of Los Gatos Creek in
the area between Lexington Reservoir and Lake Elsman. A major sand and gravel
deposit occurs in the vicinity of the ground-water recharge basins along Los Gatos
Creek.

A strip of sandstone, shale, and conglomerate borders the Santa Clara Valley
to the east, except from Morgan Hill to Edenvale where serpentine and peridotite
predominate. Unconsolidated sediments of gravel, sand, silt, clay, and peat
comprise the valley portions of the Coyote Creek basin. The Franciscan assemblage
predominates in the mountainous areas east of Anderson and Coyote Creek Reservoirs
in the Coyote Creek basin.

Manganese deposits occur near the headwaters of Coyote Creek. Mercury,
chromite, and magnesite deposits are scattered among the serpentine and peridotite
that border the Santa Clara Valley on the east from Morgan Hill to Edenvale. A
major sand and gravel deposit extends along Coyote Creek from about a mile down-
stream of Leroy Anderson Dam to about Edenvale (Schlocker, 1971; Bailey and
Harden, 1975).

Climate

Most of the precipitation in Santa Clara County is received from November to
May (the rainy season). Very little precipitation occurs from May to November
(the dry season). Air temperatures are mild throughout the year, ranging from a
mean daily minimum temperature in December of about 4°C to a mean daily maximum
temperature in July of about 27°C.
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WATER COLLECTION AND DISTRIBUTION SYSTEM OF

SANTA CLARA VALLEY WATER DISTRICT

Reservoirs and ground-water recharge facilities are major components of the
SCVWD's water collection and distribution system (fig. 3). In the study area, the
SCVWD owns and manages seven reservoirs: Anderson, Coyote, Lexington, Calero,
Guadalupe, Almaden, and Vasona. Lake Elsman is owned and managed by the San Jose
Water Works. Chesbro Reservoir is owned and managed by the Gavilan Water
District. Reservoirs store rainfall runoff and release water to streams for
ground-water recharge and for direct irrigation of agricultural land.

In the study area, the SCVWD owns and manages 11 ground-water recharge
facilities: Page Pond System, Kirk Pond System, Los Gatos Creek Stream Bed System
in the Los Gatos Creek basin; Kooser Pond System, Los Capitan Cillos Pond System,
Alamitos Recharge Facility, Guadalupe Pond System, and Guadalupe River Bed System
in the Guadalupe River basin; and Ford Road Pond System, Coyote Recharge Pond
System, and Coyote Creek Stream Bed System in the Coyote Creek basin. Ground-water
recharge facilities usually consist of a series of percolation ponds into which
stream water is diverted. Some ground-water recharge also occurs as the result of
water percolating through the bottom material of streams. Ground-water recharge
from percolation ponds and streams supplements that from rainfall and helps to
maintain ground water at levels adequate to meet water demands and to prevent
subsidence in Santa Clara Valley.

Other important components of the SCVWD's water collection and distribution
system are pipelines and canals, water treatment plants, and pump stations
(fig. 3). Canals and some pipelines carry imported and local water to water
treatment plants and ground-water recharge facilities. Other pipelines distribute
treated water to users in Santa Clara County. This system of canals and pipelines
allows for intrabasin transfer of local and imported water. Thus, the water
delivered to recharge basins can be a mixture of local and imported surface water,
and the water delivered to water treatment plants can be a mixture of ground water
and local and imported surface water.

The South Bay Aqueduct is the principal source of imported water for Santa
Clara County. Most of this water is delivered to the Rinconada and Penitencia
Water Treatment Plants, but some is delivered to the SCVWD's ground-water recharge
facilities. San Francisco Water Department's Hetch Hetchy Aqueduct is also a
source of imported water. This water is delivered directly to city water-supply
systems. None of it is delivered to the SCVWD's ground-water recharge facilities
(Gloege and Bober, 1979-80). The San Felipe Project will bring water to Santa
Clara County from San Luis Reservoir after the project's scheduled completion in
January 1988.
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DATA COLLECTION AND METHODS

During the 1979 water year, the SCVWD and the U.S. Geological Survey began a
cooperative, water-quality sampling program for streams in the Santa Clara Valley.
The planned sampling program for the 1979~81 water years is shown in table 1. Six
stations were sampled during the 1979 water year and 11 stations were sampled
during the 1980 and 1981 water years (fig. 1). Of the planned nine samplings per
year, four were to be prescheduled (one during November, May, July, and September)
and five were to be done when storms occurred during the period December through
April. Only three prescheduled samplings were done during the 1979 water year
because the sampling program was not finalized until December 1978. Only three
storm samplings were done during the 1980 and 1981 water years. Many storms
during the 1980 water year occurred on weekends when sampling was not feasible.
Few storms during the 1981 water year were of sufficient magnitude to result in
appreciable rainfall runoff. During some sampling trips, Los Gatos Creek at
Lincoln Avenue, Coyote Creek near Edenvale, and Llagas Creek at San Martin were
dry; thus, samples could not be collected. Otherwise, the planned sampling
program was followed.

Some stations were sampled manually using the Equal Width Increment (EWI)
method (fig. 1). A depth-~integrating, suspended-sediment sampler (DH-48 for
wadable streamflows and a DH-59 or a D~49 for nonwadable streamflows) was lowered
and raised at an equal transit rate through each of a number of equally spaced
verticals in a cross section of streamflow. Water from each vertical was com-
posited into a churn-type sample splitter. Beginning in the 1980 water year,
automatic samplers were used at some stations to collect composite samples
(fig. 1). Automatic samplers were time activated and collected a series of
constant-time interval, constant-volume discrete samples for a specified length of
time (usually 24 hours). To keep the samples cold, ice was packed into the bottle
retaining ring, which is in the center of the sampler. Discrete samples were
composited in a churn-type sample splitter. When an automatic sampler failed to
collect enough sample for all analyses, the EWI method was used to collect
samples.

At all stations, total organic carbon and biocide samples were collected by
the EWI method except that only three verticals were sampled. These samples were
collected in glass bottles that had been baked at 350°C. They were not composited
into a churn-type sample splitter.

Bottom material samples were collected with acid-rinsed plastic scoops and
were placed in whirl pack bags for shipment.

Bacterial samples were collected by SCVWD personnel using the grab sampling
method (Bordner and others, 1978, p. 8). Five samples within a 30~day period were
collected twice each year, once during the rainy season and once during the dry
season.

Instantaneous-streamflow measurements using the current-meter method (Carter
and Davidian, 1968, p. 6 and 7) were made at stations without continuous
recorders. At continuous-record stations, water stages were measured using
bubble~gage or float sensors with digital recorders. Streamflows were derived
from the water-stage record and the stage-streamflow relation developed £from
current-meter measurements.
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Table 1. - Water—quality sampling program for streams in Santa
Clara Valley, 1979-81 water years

[Sampling or measurement frequency: number of times per year; C, coantinuous recorder}

Station selection criteria Sampling frequency
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Llagas Creek near Morgan X - X - - - - - 19 c 99 9 -2 -2 - - -
Hill (11153500, 69) 80-81C 9 9 9 9 9 - 2 2 2 10

Llagas Creek at Machado - - - - - - - - 80-819 9 9 9 9 9 - 2 2 2 10
School near Morgan Hill
(11153530)

Llagas Creek at San Martin - - - - - X - - 79 9 9 3 - - - - - - - -
(11153555) 80-819 9 9 9 9 9 - 2 2 2 10

Guadalupe Creek at X - - X - - - - 80-81C 9 9 9 9 9 2 2 2 10
Guadalupe (11167500, 43)

Guadalupe River at Alamitos X - - - - X X - 79 c 9 9 9 - 2 - 2 1 - -
Recharge Facility at San go-83 ¢ 9 9 9 9 9 9 2 2 2 10
Jose (11167572, 20)

Los Gatos Creek at Los X X X - - - - - 80-81C 9 9 9 9 9 9 2 2 2 10
Gatos (11168000, 67)

Los Gatos Creek at Lark X X X - - X X - 79 c 9 9 9 - 2 - 2 - - -
Avenue at Los Gatos 80-81C 9 9 9 g 9 2 2 10
(11168660, 59)

Los Gatos Creek at Lincoln X - - - X - X - 80-81C 9 9 9 9 9 9 2 2 2 10
Avenue at San Jose
(11168800, 50)

Guadalupe River at San X X - - - - X X 79 ¢ 9 9 9 - 4 - 2 - 2 -
Jose (11169000) 80-81C 9 9 9 9 9 2 2 2 10

Coyote Creek below Leroy X - X - - - - - 80-81C 9 9 9 9 9 - 2 2 2 10
Anderson Dam near
Madrone (11169970, 9)

Coyote Creek near Edenvale X - - - X - X - 79 cC 9 9 9 - 2 - 2 1 - -
(11171500, 58) go-81C 9 9 9 9 9 - 2 2 2 10

lField measurements = water temperature,

alkalinity.

specific conductance, pH, dissolved oxygen, and

2Major ions = dissolved Ca, Mg, Na, K, Fe, alkalinity (lab), C1l, SO,, SiO,, F, and B.

SNutrients - dissolved NO, and NO; as N, NH, as N, organic nitrogen as N, orthophosphorus as P,

total NO, + NO, as N, NH,; as N, organic nitrogen as N, and phosphorus as P.

4Dissolved and suspended phases separated in field and analyzed separately during 1980-81 water

years.

S5Trace elements (water) = dissolved Al, As, Cd, Cr, Cu, Pb, Mn, Hg, Ni, and Za.

éTrace elements (bottom material) = Al, As, Cd, Cr, Co, Cu, Fe, Pb, Mn, Hg, Se, and Zn.

7TBiocides (water) = total recoverable organochlorine compounds, organophosphorus insecticides,
and chlorophenoxy acid herbicides with gross PCB and gross PCN.
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Water-temperature measurements were made with hand-held, mercury-filled
thermometers that had been checked to be accurate to *0.5°C. Portable meters were
used to make field measurements of specific conductance and pH. Dissolved-oxygen
concentrations in water were determined titrimetrically by the Alsterberg-azide
modification of the Winkler Method (Skougstad and others, 1979, p. 611-613).
Alkalinity measurements were made by the electrometric titration method (Skougstad
and others, 1979, p. 517 and 518).

Water samples for dissolved inorganic constituents were filtered in the field
through 0.45-micrometer membrane filters. Samples for suspended plus dissolved
nutrients were dispensed from churn-type sample splitters. During the 1980 and
1981 water years, dissolved and suspended phases of the total organic carbon
sample were separated by filtering the sample through 0.45-micrometer silver
membrane filter. A stainless steel filtering assembly was used for these filtra-
tions. Nutrient samples were put in brown plastic bottles and a mercuric chloride
tablet added to aid in preservation. Water samples for cations and trace elements
were acidified with nitric acid to a pH of less than 2. Chemical oxygen demand
samples were acidified with sulfuric acid to a pH less than 2. All samples were
chilled to less than 4°C immediately after collection or filtration.

Except for bacterial samples, all samples were analyzed at the U.S. Geolog-
ical Survey Water Quality Laboratory in Denver, Colorado. Bacterial samples were
analyzed at the SCVWD's laboratory in Los Gatos. Analyses for inorganic constit-
uents, chemical oxygen demand, and turbidity were done according to methods given
by Skougstad and others (1979). Analyses for total organic carbon and biocides
were done according to methods given by Goerlitz and Brown (1972). Bacterial
concentrations were determined by the membrane filter method using LES M-Endo agar
for total-coliform bacteria, MFC broth for fecal-coliform bacteria, and
M-enterococcus agar for fecal-streptococcal bacteria (Bordner and others, 1978,
p. 108-112 and 124-128; Slack and others, 1973, p. 50-54).

PRECIPITATION AND STREAMFLOW

The SCVWD operates an extensive network of precipitation stations. Some of
these stations were selected to represent precipitation conditions in the study
area (table 2). Selection criteria were basin or area coverage and period of

record. Some stations were selected to represent precipitation conditions in more
than one basin because precipitation in the vicinity of these stations drains into
more than one basin.

The streamflow stations Guadalupe Creek at Guadalupe, Los Gatos Creek at Los
Gatos, Coyote Creek below Leroy Anderson Dam, and Llagas Creek near Morgan Hill
were selected to represent the regulated runoff from upland areas in the study
area. The station Guadalupe River at San Jose was selected to represent stream-
flows traveling out of the study area after passing major ground-water recharge
areas and receiving urban-rainfall runoff from the San Jose area (fig. 1).

Data from these precipitation and streamflow stations were used to compare
annual precipitation and annual mean streamflow during the study period (water
years 1979-81) with mean annual precipitation and streamflow (fig. 4). This com-
parison shows that precipitation and streamflow were greater than normal during
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the 1980 water year except in the Coyote Creek basin downstream of Anderson Reser-
voir where streamflow was less than normal despite greater than normal precipita-
tion in this basin. Precipitation and streamflow were at or less than normal
during the 1979 and 1981 water years except in the Coyote Creek basin downstream
of Anderson Reservoir where streamflow was slightly greater than normal during the
1979 water year. Thus, except in the Coyote Creek basin downstream of Anderson
Reservoir, annual mean streamflows followed the pattern of annual precipitation,
even though streamflows were regulated by reservoirs.

At stations immediately downstream of reservoirs (Llagas Creek near Morgan
Hill and Coyote Creek below Leroy Anderson Dam), sampled streamflows were gener-
ally similar to monthly mean streamflows (fig. 5). At other statiomns, sampled
streamflows were similar to monthly mean streamflows generally only from May to
December, the dry season and early part of the rainy season, when pre-scheduled
samplings were done (fig. 5). From December through April, sampled streamflows
were expected to be greater than monthly mean streamflows because these samplings
were to be done during storms. At stations immediately downstream of reservoirs,
storage and regulated release of rainfall runoff moderated streamflows during
storms. Sampled streamflows during storms were generally much greater than
monthly mean streamflows at stations farther downstream of reservoirs (particu-
larly Guadalupe River at San Jose and Guadalupe River at Alamitos Recharge
Facility) because these stations receive tributary inflow and rainfall runoff from
urban areas, which are not regulated by reservoirs (fig. 5). Occasionally,
streamflows less than monthly mean streamflows were sampled (for example, during
May 1979 and 1981 at Los Gatos Creek at Lark Avenue). These samplings were gener-
ally during the dry season when streamflows at all stations were regulated by
releases of water from reservoirs.

Table 2. - Precipitation stations selected

[See Santa Clara Valley Water District (1981) for location of statiomns]

Station name and Period of record
Basin or area Water District number (water years)
Guadalupe River Mt. Umunhum (69) 1969-81
Guadalupe Watershed (123) 1976-81
Los Gatos Creek Lexington Reservoir (42) 1952-81
Loma Prieta (44) 1962-81
Mt. Umunhum (69) 1969-81
Coyote Creek Coe Park (17) 1961-81
UTC (102) 1962-67,1972-81
Cow Ridge (127) 1978-81
Llagas Creek Loma Prieta (44) 1962-81
Uvas Reservoir (104) 1962-81
Calero Watershed (128) 1979-81
Santa Clara Valley Alamitos (1) 1960-81
Laguna Seca (37) 1966-69,1973-81
San Jose (86) 1874~1981
Vasona pump station (125) 1976-81
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The largest streamflow sampled was 7,900 ft3/s at Guadalupe River at San Jose
during a February 1980 storm (fig. 5). Streamflows less than 1.0 ft3/s were
sampled at Llagas Creek near Morgan Hill, Coyote Creek near Edenvale, Guadalupe
Creek at Guadalupe, Guadalupe River at San Jose, and Los Gatos Creek at Lincoln
Avenue (fig. 5). As mentioned previously, Los Gatos Creek at Lincoln Avenue,
Coyote Creek near Edenvale, and Llagas Creek at San Martin were dry at times and
could not be sampled. Comparison of sampled streamflows to monthly mean stream-
flows is not possible for Llagas Creek at Machado School and Llagas Creek at San
Martin because these stations do not have a continuous~record streamflow gage.

WATER QUALITY

Major-Ion Composition

Bicarbonate was the principal anion at all sampling stations in the study
area (fig. 6). The principal cations were as follows:

1. Magnesium and calcium in the Llagas Creek basin and at Guadalupe
Creek at Guadalupe;

2. Magnesium at Guadalupe River at Alamitos Recharge Facility;
3. Magnesium, calcium, and sodium at Guadalupe River at San Jose;

4., Calcium at Los Gatos Creek at Los Gatos and Los Gatos Creek at
Lark Avenue; and

5. Calcium, magnesium, and sodium at Los Gatos Creek at Lincoln
Avenue and in the Coyote Creek basin.

Major-ion concentrations were greatest at Guaddlupe River at San Jose except
for magnesium, which was greatest at Guadalupe River at Alamitos Recharge
Facility. Concentrations of calcium, magnesium, and bicarbonate were least at Los
Gatos Creek at Lincoln Avenue. Concentrations of sodium, sulfate, and chloride
were least in the Llagas Creek basin.
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Physical Properties, Nutrients, Boron, and Organic Carbon

Areal Variation

Schematic plots (figs. 7-18) show the similarities and differences in water
quality between and within stream basins. These plots were obtained using the
SPLOT procedure in the Statistical Analysis System (SAS) (Helwig and Council,
1979).

Specific conductance

Specific conductance (fig. 7) was generally greatest at Guadalupe River at
Alamitos Recharge Facility (median of 453 pmho/cm) and was generally least at Los
Gatos Creek at Lincoln Avenue (median of 294 pmho/cm). However, only six measure-
ments of specific conductance were made at Los Gatos Creek at Lincoln Avenue and
most of these were taken from stormflows, which characteristically have lower
specific conductances than dry-weather flows. If Los Gatos Creek at Lincoln
Avenue had not been dry during many of the dry-season sampling trips, the median
specific conductance at this station probably would have been similar to those at
Los Gatos Creek at Los Gatos and at Lark Avenue.

Specific conductance was similar at the three Llagas Creek stations (medians
340-365 pmho/cm). This is not surprising because there are no significant tribu-
taries between these stations, and release water from Chesbro Reservoir consti-
tutes nearly all the flow in Llagas Creek at these stations.

Specific conductance increased from Guadalupe Creek at Guadalupe (median of
409 pmho/cm) to Guadalupe River at Alamitos Recharge TFacility (median of
453 umho/cm) and from Coyote Creek below Leroy Anderson Dam (median of
314 pmho/cm) to Coyote Creek near Edenvale {(median of 403 pmho/cm). These
increases might be the result of dry-season runoff from urban areas between these
stations. Drainage from a large strip of serpentine and peridotite that borders
Coyote Creek on the east (fig. 2) might also be responsible for the observed
increase in specific conductance between the Coyote Creek stations. Alamitos
Creek enters Guadalupe River 0.2 mile upstream of Guadalupe River at Alamitos
Recharge Facility. This creek drains a large area of serpentine and peridotite on
the eastern part of its drainage and, hence, might be causing the increase in
specific conductance between Guadalupe Creek at Guadalupe and Guadalupe River at
Alamitos Recharge Facility. However, Calero Reservoir, which releases water to
Arroyo Calero (the largest tributary of Alamitos Creek), has specific conductances
less than 400 pmho (U.S. Geological Survey, 1981, p. 120-138). Water-quality data
have not been collected from Alamitos Creek.

The decrease in median specific conductance from 453 pmho/cm at Guadalupe
River at Alamitos Recharge Facility to 400 pmho/cm at Guadalupe River at San Jose
was probably due to the inflow of Los Gatos Creek (median specific conductance
294~-388 pmho/cm) and storm runoff from urban areas between these stations.

The range of specific conductance was greatest at Guadalupe River at San
Jose, perhaps because this station receives water from a number of sources (for
example, from Los Gatos Creek, Alamitos Creek, and storm and dry-season runoff
from urban areas).
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EXPLANATION (FIGURES 7 - 18)

* OUTLIER
0 POSSIBLE OUTLIER
MAX IMUM!

75TH-PERCENTILE

1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>