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An Auxiliary Report 
Prepared for the 

Mono Basin Water Rights EIR Project 

This auxiliary report was prepared to support the environmental impact report (EIR) 
on the amendment of.appropriative water rights for water, diversions by the .City of Los 
Angele.s Department of Water and Power (lADWP) in the Mono Lake Basin. Jones & 
Stokes Associates is preparing the EIR under the technical direction of the California State 
Water· ·Resources Control Board (SWRCB). EIR preparation is foJnded by LADWP. 

SWRCB' is considering revisions to lADWP's appropriative water rights on four 
streams tributary to Mono Lake, Lee Vining Creek, Rush Creek, Parker Creek, and Walker 
Creek. lADWP bas diverted water from these creeks since 1941 for power generation and 
municipal water supply. Since the diversions began, the water level in Mono Lake has fallen 
by 40 feet. 

The Mono Basin water rights EIR examines the environmental effects of maintaining 
Mono Lake at various elevations and the effects of possible reduced diversions of water 
from Mono Basin to Owens Valley and the City of Los Angeles. Flows in the four tributary 
creeks to Mono Lake and water levels in Mono Lake are interrelated. SWRCB's decision 
on amendments to LADWP's water rights will consider both minimum streamflows to 
maintain fish populations in g'ood condition and minimum lake levels to protect public trust 
values. 

This report is one of a series of auxiliary reports for the EIR prepared by subcontrac
tors to Jones & Stokes Associates, the EIR consultant, and contractors to lADWP. Infor
mation and data presented in these auxiliary reports are used by Jones & Stokes Associates 
and SWRCB, the EIR lead agency, in describing environmental conditions and conducting 
the impact analyses for the EIR. Information from these reports used in the EIR is subject 

. to interpretation and integration with other information by Jones & Stokes Associates and 
SWRCB in preparing the EIR. 

The information and conclusions presented in this auxiliary report are solely the 
responsibility of the author. 

Copies of this auxiliary report may be obtained at the cost of reproduction by writing 
to Jim Canaday, Environmental Specialist, State Water Resources Control Board, Division 
of Water Rights, P.O. Box 2000, Sacramento, CA 95810. 
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Chapter 1. Introduction 

PURPOSE OF REPORT 

The California State Water Resources Control Board (SWRCB) is preparing an 
environmental impact report (EIR) on proposed amendments to appropriative water rights 
held by the City of Los Angeles Department of Water and Power (lADWP) in Mono Basin 
for diversions on four streams tributary to Mono Lake: Lee Vining, Walker, Parker, and 
Rush Creeks. This auxiliary report presents background water quality data and analyses to 
provide sufficient information for quantifying potential water quality impacts in Mono Basin, 
the Owens River basin, and the lADWP Aqueduct system from alternative water rights 
decisions. . 

Accurate, relevant, and up-to-date water quality data readily accessible for computer
ized analysis are essential for effective water resources management and decision making. 
This water quality data report presents and interprets water quality data collected from 
surface water and groundwater monitoring stations operated by numerous agencies in Mono 
Basin and Owens River Valley from 1933 through 1991. In addition, Jones & Stokes 
Associates conducted a field sampling program in 1991 in Mono Basin and Owens River 
basin to augment existing water quality data. 

Data obtained from agencies and the Jones & Stokes Associates' sampling program 
were organized into Lotus 1-2-3 data files to allow for graphical, statistical, comparative, and 
regression analyses. The computerized database was used for data evaluations and model 
development and calibration to assess water quality impacts of alternative water rights 
amendments. Modeling techniques and results are described in detail in appendices to the 
Mono Basin EIR. Potential changes in historical water quality patterns are described in the 
Mono Basin EIR. 

Data summaries and analyses presented in this report can facilitate the EIR decision
making process by: 

• providing an overview of background water quality conditions in affected areas, 
• identifying seasonal and long-term trends in water quality, 
• distinguishing geographical sources of important water quality parameters, 
• facilitating calibration of water quality impact assessment models, 
• furnishing a water quality basis for water resources management, and 
• identifying key locations for future water quality monitoring efforts. 
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STUDY AREA AND LOS ANGELES AQUEDUcr SYSTEM 

The study area and Los Angeles (LA) Aqueduct system are diagrammed in Figure 1. 
(Please refer to the "Figures" section of this report, following Chapter 4, "Citations".) Water 
from Mono Lake tributaries is diverted to Grant Lake reservoir. From Grant Lake 
reservoir, the water is exported from Mono Basin through the Mono Craters Tunnel to the 
Upper Owens River basin, where it enters the Owens River. at East Portal below Big 
Springs. Water from the Upper Owens River basin is stored at Lake Crowley reservoir, 
then diverted south to Pleasant Valley Reservoir through the Owens River gorge power 
plants and aqueduct. From Pleasant Valley Reservoir, the water is released to the Middle 
Owens River, where it flows south to Tinemaha Reservoir. Several miles south of 
Tinemaha, the LA Aqueduct diverts the Owens River flow to Haiwee Reservoir. Several 
streams between Tinemaha and HaiweeReservoirs are diverted into the LA Aqueduct 
before reaching the Owens River. Releases from Haiwee Reservoir pass through several 
power plants and enter the City of Los Angeles at the newly constructed LA Aqueduct 
filtration plant, the terminus of the LA Aqueduct system. 

Water quality in the LA Aqueduct system reflects the water quality of the various 
contributing sources. Surface water quality of each stream is determined by factors such as 
basin size and soils, runoff versus groundwater ratio, geology (weathering), biological 
activity, water diversion practices, land use, lakes and reservoirs present in the basin, and 
geothermal influences. 

Water Quality Data Repon 

1185\ WATRQUALAUX 1-2 
Ch 1. Introduction 

January 1993 



Chapter 2. Methods 

HISTORICAL DATA SOURCES 

Historical water quality data were obtained from a variety of sources. Historical data 
from 1933 to 1991 were obtained from the lADWP, the U.S. Geological Survey (USGS), 
the California Department of Fish and Game (DFG), the Metropolitan Water District of 
Southern California (MWD), and the Lahontan Regional Water Quality Control Board 
(Lahontan RWQCB). Water quality data on prediversion conditions (pre-1940) were 
limited; postdiversion records were more complete. 

HISTORICAL DATA MONITORING LOCATIONS 

Water quality in Mono Basin has been monitored at selected Mono Lake tributaries: 
Lee Vining, Walker, and Parker Creeks; Rush Creek above Grant Lake reservoir; and 
Grant Lake reservoir outlet Limnological data have been collected in Mono Lake and 
Grant Lake reservoir. Specific locations of these monitoring stations have varied somewhat 
over time. lADWP has conducted special surveys of other Mono Basin springs and 
groundwater wells not included in this database (Los Angeles Department of Water and 
Power 1986). 

Sampling sites in the Upper Owens River basin include Owens River above East 
Portal (Big Springs), East Portal (export from Mono Basin), Owens River below East Portal, 
Mammoth Creek (Hot Creek above Hot Springs), Hot Creek below Hot Springs, and Owens 
River at Benton Crossing. Sampling also has occurred at several Lake Crowley reservoir 
tributaries: Convict, McGee, Hilton, Crooked, and Rock Creeks (diversions to Lake 
Crowley reservoir). Limnological studies have been performed at Lake Crowley reservoir. 
Lake Crowley reservoir outlet also has been sampled. 

In the Middle Owens River basin, routine sampling has been conducted at the 
Tinemaha Reservoir outlet and at groundwater wells. Historical water quality data also are 
available for the LA Aqueduct filtration plant for the two other City of Los Angeles water 
sources delivered byMWD: the Colorado River and the State Water Project. 
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KEY HISTORICAL WATER QUALI1Y PARAMETERS 

Not all parameters sampled historically were analyzed in this report. Parameters 
were selected for analysis based on EIR water quality analysis needs and include: 

• transient parameters (temperature, pH, and dissolved oxygen); 
• minerals; 
• nutrients and organics; 
• particulates and metals; and 
• sediments. 

Transient parameters change rapidly and must be measured in situ. Minerals include 
the major anions and cations (calcium, magnesium, sodium, potassium, chloride, sulfate, and 
bicarbonate), trace elements (boron, fluoride, and bromide), silica, alkalinity, hardness, total 
dissolved solids (IDS), and specific conductivity (EC). Nutrients and organics include 
nitrate, ammonia, total Kjeldahl nitrogen, total and dissolved phosphorus, total organic 
carbon, chlorophyll, and color. Particulates and metals include total suspended solids (SS), 
turbidity, arsenic, barium, selenium, aluminum, cadmium, chromium, copper, iron, mercury, 
manganese, lead, and zinc. 

This report also establishes the characteristic water quality "fingerprint" for individual 
streams and groundwater wellfielqs, which is expected to remain constant over time with 
seasonal variations and hydrological fluctuations. Water quality of each contributing surface 
water and groundwater source is summarized in Table 1 (refer to the 'Tables" section of this 
report, folloWing Chapter 4, "Citations") by the ratios of ion concentrations to conductivity 
based on 1991 monitoring. Parameters selected for analysis and data file format are 
presented in Table 2. Table 3 presents the period of record and total number of samples 
available for each monitoring location. 

JONES & STOKES ASSOCIATES 1991. SAMPLING PROGRAM 

The 1991 sampling program was conducted from May to October 1991 to assess 
current water quality and limnological conditions, supplement existing historical data, and 
provide new data for water quality parameters with no historical records. Data were 
collected at 14 surface water locations in streams in Mono Basin and Upper Owens River 
basin (Long Valley). Umnological surveys were conducted at two locations in Grant Lake 
reservoir and four locations in Lake Crowley reservoir. Water quality parameters sampled 
included transients, minerals, nutrients and organics, and particulates an" Il1etals as 
described previously. Each lake monitoring location was profiled for pH, temperature, 
dissolved oxygen, and conductivity using a MARTEK XVII water quality data recorder. 
Water samples were collected at the surface of each lake location and at one bottom 
location for each lake. Several bottom sediment samples from Grant Lake and Lake 
Crowley reservoirs were colle-eted in July 1991. 
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Data acquisition by Jones & Stokes Associates involved sample collection and 
laboratory analysis using standard methods. Sample collection included measuring transient 
parameters, collecting water or bottom sediment samples, and preserving samples for 
transportation to the laboratory. Laboratory analysis performed by Anlab Analytical 
Laboratories (Anlab), Sacramento,consisted of measuring specified water quality 
parameters using standardized and analytical procedures approved by the U.S. Environ
mental Protection Agency (EPA). Chlorophyll analyses were conducted by Sierra Nevada 
Aquatic Research Laboratory (SNARL) personnel following filtration and preservation by 
Jones & Stokes Associates. LADWP collected samples for the same parameters at Lake 
Crowley reservoir outlet, Tinemaha Reservoir outlet, and the LA Aqueduct filtration plant. 
LADWP water quality laboratory analyzed the samples. The 1991 LADWP data are 
included in the historical files for these stations. 

DATA ORGANIZATION AND ANALYSIS 

The objective of data organization and analysis is to convert data into meaningful 
information that can assist in decision making. The first task in converting raw data into 
useful information is to acquire and organize available water quality data. Historical data 
were entered into spreadsheet files (Lotus 1-2-3) and evaluated for internal consistency. 
Because no specific information on laboratory quality control procedures was available, 
internal data consistency was' the basic evaluation method for judging the accuracy of 
historical data. Internal data consistency was evaluated by comparing time series plots of 
similar variables, checking anion to cation ratios, and reviewing correlation plots of related 
variables. Outliers have not been removed but are generally ignored during the data 
analysis. Table 2 presents the general organization and column format of the Lotus 1-2-3 
spreadsheets. 

Once data are in computerized format, many analysis techniques can be used. 
Analysis techniques. used in this report include basic statistics, time-series plots, ion ratio 
analysis, parameter correlations, and flow regressions. More advanced data analyses 
techniques used in the Mono Basin EIR assessments include limnological and mass balance 
modeling. Chosen data analyses techniques match data reliability and the needs of the 
Mono Basin EIR. Time-series plots were useful for revealing seasonal or long-term trends, 
while scatter plots and flow regressions indicated correlation between parameters and 
general hydrologic relationships. Conductivity was used as the basic "indicator" variable by 
which water quality changes with streamflow were analyzed. Other parameters such as 
chloride, arsenic, boron, and fluoride were analyzed to determine trends and relationships 
with flow and conductivity at each sampling station. Water quality data were statistically 
analyzed by calculating the minimum, maximum, mean, and interquartile range (lOR) for 
each parameter. The interquartile range represents the 0% (minimum), 25%, 50% 
(median), 75%, and 100% (maximum) cumulative distribution values. The percent of each 
variable above the detection limit was determined, when the detection limit was known, to 
indicate parameters that weretnfrequently detected and had calculated mean values that 
were biased high. ,', 
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Chapter 3. Water Quality Data Summaries 

This chaptet presents water quality data summaries and analyses for each monitoring 
location within the study area. The statistical and graphical results are presented in consis
tent formats to allow comparison between sampling locations. Data collected by Jones & 
Stokes Associates during its 1991 sampling are presented in Tables 4-14. 

MONO BASIN 

Figure 2 shows ·monitoring locations within Mono Basin. 

Mono Lake 

Available Water Quality.Data; 

Mono Lake water quality was first sampled by I. C. Russell during his geological 
survey of Mono Basin in 1883. lADWP has kept records of lake elevations since 1912 and 
has measured total dissolved solids (IDS) at various locations in Mono Lake since 1937. 
Water samples were collected in the early 1930s by the Pacific Alkali Company while it was 
exploring possible commercial recovery of salts from Mono Lake. 

D. T. Mason (1967) collected samples in July 1964 and analyzed previous data as part 
of a limnologicalsurvey of Mono Lake. He attempted to characterize the chemical compo
sition of the water USing ratios of individual ions to chloride and described the correlation 
between lake volume and ion concentrations. Metals and other previously unmeasured trace 
elements also were analyzed in this survey. A limnological study conducted in 1974 by 
students and faculty from UC Davis did not specifically collect water quality samples, but 
nutrient d~terminations were part of their primary productivity experiments (Winkler 1977). 

lADWP collected samples at several depths and locations in different seasons during 
1974 and in subsequent years to provide the first comprehensive sampling of Mono Lake 
mineral water quality. Nearly 250 samples have been collected from Mono Lake. Water 
quality samples also were analyzed by LADWP froI.l1 two ponds used for evaporation 
suppression experiments between 1980 and 1983. Taken together, these data provide a good 
characterization of the mineral water quality of Mono Lake. Metals and trace elements 
have never been routinely measured and are less accurately known. 
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Graduate students and staff from UC Santa Barbara have conducted limnological 
surveys of Mono Lake since 1979. Beginning in 1982, these routine surveys of salinity, 
temperature, light absorption, nutrients, chlorophyll, and brine shrimp life stages have been 
funded by lADWP. Nutrients (ammonia and phosphorus) have been regularly sampled. 
Minerals and metals have not been analyzed routinely. These lirnnological data have been 
organized in a database (Dana et al. 1991) and are not included in this report. 

Correlation between Lake Volume and Ion Concentrations 

Mono Lake is a closed hydrologic system with no outlet. Inflow from tributaries, 
groundwater, and mineral springs contain dissolved salts, which through time have accumu
lated in the lake. Geothermal processes have contributed an unknown portion of the 
minerals. Continual surface evaporation has concentrated the salts and produced the saline 
conditions found in Mono Lake today. 

Although salts continue to accumulate and concentrate in Mono Lake, these 
processes proceed so slowly that the total mass of dissolved salts in Mono Lake can be 
considered a constant. It is estimated that 285 million tons of minerals are dissolved in 
Mono Lake (Los Angeles Department of Water and Power 1987). The concentration of 
IDS in Mono Lake can then be related to lake volume by the following equation: 

IDS (gil) = (285,000,000 tons x 2,000 lblton x 453.6 glIb) I (Volume [af] 
x 43,560 cu ftlaf x 28.32 llcu ft) 

IDS (gil) = 209,588,145 (af * gil) I Volume (af) 

Lake volume can be calculated from measurements of lake elevation because the 
bathymetry is well known. The bathymetry of Mono Lake was surveyed by the Pelagos 
Corporation in 1986, and the bathymetric survey data were used to estimate surface area 
and cumulative volume at each foot of elevation. Jones & Stokes Associates confirmed the 
lake area in 1991 for several elevations between 6,372 and 6,440 feet. The salinity 
corresponding to each foot of elevation, as estimated from Pelagos bathymetry and the 
above equation, is shown in Table 15. 

Mono Lake elevation has naturally fluctuated because of variable runoff patterns. 
Mono Lake elevation reached the historic high lake elevation of 6,428 feet in 1919. 
LADWP diversions caused a steady decline in lake elevation to a historic low lake elevation 
of 6,372 feet in 1982. Figures 3-5 show Mono Lake elevations and corresponding fluctua
tions in lake" volume and salinity from 1913 to 1991. Lake volume ranged from almost 
5 million acre-feet (af) in 1919 to just over 2 million af in 1982, with corresponding salinities 
of 42 grams per liter (gil) and 97 gil. 

The calculated IDS concentration (Table 15) of Mono Lake water at elevation 
6,376.3 feet in August 1989 (the point-of-reference scenario for the Mono Basin EIR) was 
approximately 90 gil, which is'about 2.5 times the salinity of ocean water. The mineral 
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composition of Mono Lake water (based on LADWP data), however, is quite different from 
ocean water. Table 16 lists the average concentrations of major constituents in ocean and 
Mono Lake waters and the percentag~ of the total IDS contributed by each constituent. 
Sodium. potassium, sulfate, and silica are the only constituents that occur in similar ratios 
in both ocean water and Mono Lake water. Mono Lake has much higher alkalinity 
(carbonate and bicarbonate), phosphorus, boron, fluoride, and arsenic content than ocean 
water. The high alkalinity creates a high pH of about 9.6 in Mono Lake. The high 
carbonate and bicarbonate concentrations cause calcium and magnesium to precipitate as 
tufa and other mineral formations on the bottom of the lake. Calcium and magnesium 
concentrations of Mono Lake water are consequently much lower than in ocean water. 
Chloride, bromide, and nitrate concentrations also are much lower. 

Evaporation pond experiments conducted by lADWP indicate that the chemical 
composition of Mono Lake water remains constant even at IDS values above 150 gIl. 
Mineral precipitation is apparently not a significant factor at these concentrations. Because 
the composition of dissolved salts in Mono Lake can be considered constant, it is possible 
to directly estimate individual ion concentrations from measurements or calculations of the 
total salt concentration. 

Minerals 

Mono Lake IDS was characterized at a IDS value of 100 gIl for convenience in 
estimating constituent concentrations at other IDS values. Table 17 shows the summary 
statistics for the LADWP mineral water quality data from Mono Lake, including the 
evaporation pond measurements after the data have beeQ. adjusted to 100 gIl from the 
average calculated IDS at the time of measurement. The summary of minerals in Mono 
Lake water presented in Table 17 at a standardized IDS of 100 gIl indicates that sodium 
and bicarbonate are the dominant minerals. Sodium is 39% of IDS and bicarbonate is 24% 
of IDS. Chloride is the next most abundant mineral, making up 23% of the IDS. Sulfate 
is 13% and potassium is just under 2% of ms. Table 17 indicates that calcium and 
magnesium concentrations are quite low, with median values of 4.3 and 44 milligrams per 
liter (mg/l), respectively. Selected mineral concentrations measured at a range of IDS 
concentrations are presented in Figures 6-8. 

Figures 6-8 show the major ion concentrations measured in Mono Lake and the 
evaporation ponds. The IDS concentrations, estimated from Mono Lake volume on the 
date of measurement and measured directly in the evaporation ponds, ranged from 80 gIl 
to 190 g/l. According to Table 15, this range of IDS would include lake elevations between 
6,340 and 6,383.5 feet. The major ion concentrations appear to increase linearly with IDS 
concentration. Sodium and bicarbonate (alkalinity) are the most abundant ions,with 
concentrations of 39 gIl and 24g/1 at a ms of 100 gIl. Chloride and sulfide are the next 
most abundant ions with concentrations of 23 gIl and 13 gIl at a IDS of 100 gIl. Potassium 
has a concentration of 1,750 mg/I at a IDS of 100 gIl. 
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Boron, fluoride, and arsenic concentrations are extremely high in Mono Lake, 
reflecting the influence of geothermal springs and other volcanic inputs. At a IDS of 
100 gIl, the boron concentration is 475 mg/l, one of the highest concentrations in any saline 
lake (NAS 1987). The fluoride concentration is 65 mg/l, and the arsenic concentration is 
17 mg/l. Arsenic concentrations have ranged from 4 to 28 mg/I (Los Angeles Department 
of Water and Power 1987). Although these are extremely high concentrations, direct toxicity 
of the brine shrimp, Aitemia, apparently does not occur. Mason (1967) reported toxicity 
to Artemia adults at fluoride concentrations above 250 mg/l and at arsenic concentrations 
above 50 mg/l. Figure 6 shows that fluoride and arsenic also increase linearly with IDS. 
However, calcium and magnesium concentrations appear to remain constant with increasing 
IDS. Figure 8 shows silica, boron, and phosphate concentrations. Silica and phosphate 
average concentrations can be estimated, but these ions were not measured in the 
evaporation ponds so their increase at higher IDS cannot be identified. 

Transient Parameters 

Mono Lake is thermally stratified seasonally. Density of water increases with salinity 
but decreases with temperature. Because of the high salt content of Mono Lake, density 
continues to increase with cooling to WC. Ice formation is rare ort the surface of Mono 
Lake because cooling surface water becomes more dense than umlerlying water and sinks. 
This high salinity permits complete mixing of the water column, in contrast to fresh water, 
which decreases in density once it cools below 4°C and rises to the surface. Temperature 
and salinity profiles from Mono Lake measured between 1983 and 1991 are available in the 
UC Santa Barbara database (University of California at Santa Barbara 1990). 

Nutrients and Organics 

Mono Lake becomes salinity stratified in years with large freshwater inflows (1983 
and 1986). The chemocline, or lake depth at which a given chemical concentration change 
occurs, was measured at a depth between 16-18 meters in 1985, with IDS increasing from 
approximately 82 gIl to 94 gIl over an incremental depth change of 2 meters. Vertical 
mixing across the chemocline is an important mechanism for supplying nutrients into the 
euphotic zone for phytoplankton growth and erosion of chemical stratification (NAS 1987). 

The nutrients nitrogen and phosphorus often limit algal productivity in lakes. In 
Mono Lake, phosphate is present in substantial concentrations (88 mgll or 925 micromolar) 
at a IDS of 100 g/I, but nitrogen (ammonia) concentrations are usually low. Nitrogen is 
the limiting nutrient for algae growth, and ammonia is the only inorganic nitrogen form 
present in Mono Lake (University of California, Santa Barbara 1991). Nitrate 
concentrations are low because nitrifying bacteria that usually oxidize ammonia in aquatic 
systems are absent in Mono Lake. 
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Particulates and Metals 

Metals have not been routinely measured in Mono Lake, with the only published 
values presented by Mason (1967). These data were listed tentatively in the comparison 
with ocean water in Table 16 (adjusted by 1.3 from the measured IDS of 77 gil to the 
reference IDS of 100 gil). 

Mono Lake Tributaries 

Water quality in the major tributaries (Lee Vining, Walker, Parker, and Rush Creeks) 
is typical of eastern Sierra Nevada snowmelt runoff streams. This area is largely undevel
oped and undisturbed above the lADWP diversion structures. Natural weathering and 
erosion processes are the main factors affecting water quality in these streams. A seasonal 
difference between groundwater springs and direct snowmelt runoff occurs. 

Transient Parameters 

Water temperatures in Lee Vining, Rush, Parker, and Walker Creeks are dependent 
on snowpack conditions, timing of spring runoff events, and the combination of Southern 
California Edison (SCE) hydropower and lADWP water storage and diversion practices. 
Water temperature regimes in these creeks have been substantially altered by historic water 
diversions. for irrigation and aqueduct export. Reduced streamflows from diversions have 
created drier downstream conditions, which directly affect the growth, maintenance, and 
vigor of riparian vegetation. Streambank shading from riparian vegetation is an important 
consideration when evaluating thermal dynamics. Streams with dense stands of riparian 
vegetation are protected from solar radiation and daily air temperature extremes. 

Historical water temperature data for the four Mono Basin tributaries are sparse. 
Data have been collected recently for the Rush Creek Instream Flow Incremental 
Methodology (IFIM) study in 1987 (California Department ofFish and Game 1991). Water 
temperature monitors were placed at four locations in lower Rush Creek: 1) Grant Lake 
reservoir outlet, 2) old U.S. Highway395 bridge, 3) downstream of Walker Creek, 'and 4) 
a culvert upstream of County Road (mouth). Data were collected from July 1987 toJuly 
1988. Water temperatures at all four stations exhibited similar patterns, although the 
magnitude of temperature fluctuation increased downstream. The dry, clear atmosphere of 
the 7,OOO-foot elevation, combined with the general absence of shading, causes solar 
radiation and the diurnal temperature variations to dominate stream thermal dynamics. The 
warmest water temperatures occurred in July and August (maximum 27.4 DC), and the coldest 
temperatures occurred in December and January (near O°C). Water temperatures exhibited 
the least variation at Grant Lake reservoir outlet, with a maximum daily difference of about . 
3.3°C. Diurnal variations of up to 15°C were observed at the downstream stations. 
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Continuous and instantaneous temperature, turbidity, and dissolved oxygen data were 
collected from July through October for the 1991 water quality monitoring study of Rush 
and Lee Vining Creeks (Cullen 1992). Figures 9-11 depict minimum, average, and 
maximum continuous temperature measurements at these four Mono Lake tributaries. Rush 
Creek was sampled in 1991 at the same four locations as for the 1987 study, although only 
temperature data from below Grant Lake reservoir outlet and at the mouth are shown in 
Figure 11. The 1991 data generally agree with the 1987 study. 

Temperatures in Lee Vining Creek were measured below the LADWP diversion, 
below U.S. 395, and at the mouth in the 1991 water quality monitoring study (Trihey & 
Associates 1992). Figure 9 shows temperatures below the diversion and at the mouth. 
Downstream temperatures are generally warmer and show greater diurnal fluctuation (up 
to l00C) than upstream water temperatures (up to ~C). Lee Vining Creek is apparently 
colder than Rush Creek, with a temperature difference of about 5°C (Figure 9). 

Walker and Parker Creeks were measured at the confluence of Rush Creek and 
exhibited temperatures similar to Lee Vining Creek (Figure to). Table 18 gives the monthly 
average temperatures observed in Walker, Parker, Rush, and Lee Vining Creeks during the 
IFIM studies and grab measurements during the 1991 Jones & Stokes Associates sampling 
surveys. Temperatures measured during the 1991 sampling period were quite similar in the 
four tributaries. 

Minerals 

The only available historical Mono Lake tributary data were collected above the Lee 
Vining Creek diversion point by LADWP. Water quality data for Parker, Walker, and Rush 
Creeks were collected by Jones & Stokes Associates in 1991. Water quality data for these 
streams are presented in Tables 19-22. Conductivity in the four streams was similar, 
averaging between 40 to 60 microsiemens per cubic meter (J,£S I cm). A graph of conductivity 
versus flow for Lee Vining Creek is presented in Figure 12. The figure depicts an inverse 
relationship of conductivity and flow, with higher conductivities measured during low-flow 
periods. Historical conductivity data for Lee Vining Creek ranged from 25 ",S/cm to about 
75 J,£S/cm. 

The mineral content of the Mono Lake tributaries is very low, similar to other high
quality Sierra Nevada streams. These streams have a low alkalinity and hardness and low 
concentrations of calcium, magnesium, sodium, potassium, and other ions. Concentrations 
of these and other constituents given in Tables 19-22 are indicative of high-quality surface 
waters. Average 1991 alkalinity values for the four streams averaged from 11 to 20 mgll, 
with the highest values found in Rush Creek, and were similar t9 the measured hardness 
values. Calcium concentrations were generally less than 10 mgll, and magnesium 
concentrations were about 1 mgll or less (Figures 13-14). Figure 13 shows calcium and 
magnesium in Lee Vining Creek. The concentration of these major cations increases 
linearly with conductivity. The 1991 Jones & Stokes Associates measurements generally 
confirm the historical LADwP1Iata (Figures 13, 15, and 17). Sodium and potassium con-
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centrations were generally less than 4 mg/l and 1 mg/l for the Mono Lake tributaries, 
respectively (Figures 15·16). 1991 sulfate concentrations (Figures 17-18) were a little higher 
for Parker and Walker Creeks than for Rush and Lee Vining Creeks. 

Grant Lake Reservoir 

Grant Lake is a small LADWP storage reservoir for flows from Rush Creek and 
other diverted. Mono Basin tributaries. Grant Lake reservoir water quality is considered 
exc~llent" rc;flectin& tbe h~gb quality of its sources. It is a cold, high·altitude reservoir with 
a short residence tilJ;le and rel~tively.low productivity. .. ", ~ . 

Available Water Quality Data 

During the 1991 Jones & Stokes Associates sampling program, depth profiles of 
temperature, dissolved oxygen (00), pH, and ECwere taken near the inlet and outlet areas 
of the lake. Water samples were coll~cted at the surface near the outlet and at Grant Lake 
reservoir' outlet (drawn from the lake bottom) and analyzed for minerals, nutrients, organics, 
particulates, and metals. 

LAOWP has monitored Grant 4ke reservoir outlet for selected parameters since 
1934. The' quality of water from Grant' Lake reservoir outlet comprises a mixture of the 
four tributary streams that constitute Mono Basin's export (Table 24). 

Transient, Parameters 

Ouring tl1e 1991 Jones & Stok~s As&oc,iates sampling program, limited temperature 
stratification was observed at the inletarea of Grant Lake reservoir (Figures 19 and 20A·B). 
MaximuIl1 tempe~atwedifferences between surface and bottom samples were generally 
about 2°C. Oxygen profiles indicate that the temperature profile at the inlet could be 
caused by cold water flowing . into Grant Lake reservoir from Rush Creek because oxygen 
levels at the inlet, area increased with depth (Figure 21A-B). Temperature stratification was 
much weaker at the outlet of Grant Lake reserVoir (Figures 22A-B).Surface temperatures 
were similar at the inlet and outlet location. Oxygen levels are fairly constant with depth 
at the outlet, which is indicative of effective vertical mixing (Figures 23A-B). 

Temperatures at both the inlet and outlet increased about lOoC between May 15 and 
July 10, rising fro.m 1()"200C. The temperature increase pattern appears similar at both 
locadons.(Figure .. 24). Outlet temperCJ.tures were slightly higher than the inlet because of 
absOJPti()n .Qt~olar heat in th~ reseryoi" Incr~as~ed water ternp~ratures duritlg st()rage in 
Grant Lake, reservQir may increase temperatures in releases to lower Rush Creek, relative 
to baseline· temperatures in up~r Rush. Creek or Lee Vining Creek. In general, oxygen 
concentrations remained relatively constant at both locations from May to July. There was 
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no evidence of anoxia near the bottom at either the inlet or outlet; all Grant Lake reservoir 
oxygen concentrations were above 6 mg/l. 

Minerals 

Table 24 indicates that the mineral content of Grant Lake reservoir outlet is low, 
signifying the snowmelt runoff that dominates eastside Sierra Nevada streams. Concentra
tions of the selected parameters of calcium, magnesium, sodium, potassium, sulfate, and 
chloride are all in the range of excellent drinking water quality. Figure 2S shows the 
historical LADWP conductivity data from Grant Lake reservoir outlet. Conductivity values 
have generally ranged from 40 Jl.S/cm to 100 Jl.S/cm, with an average of about 60 Jl.S/cm. 
The 1991 'Jones & Stokes Associates data generally conformed to these historical data, 
which suggests that runoff quality has remained unchanged (Figure 25). A few outliers 
should probably be ignored. Because the outflow is generally independent of the runoff due 
to reservoir storage effects, no relationship exists between outflow and conductivity values 
(Figure 26). 

Historical and 1991 data for calcium and magnesium, sodium and potassium, and 
sulfate and chloride in relation to conductivity are presented in Figures 27-29. Data 
collected in 1991 show good agreement with historic average concentrations for these 
parameters. Table 24 indicates that the 1991 measurements were similar to the historical 
means for most parameters. The figures indicate that the major ions increase with conduc
tivity. The ratio of an ion concentration to conductivity at 100 Jl.S/cm provides a convenient 
value to characterize the chemical compositions of Mono Lake tributary water quality. The 
sulfate concentration would be 8 mg/l at a conductivity of tOO Jl.S/ cm and the chloride 
concentration would be about 3 mg/l (Figure 29). Calcium would be 11 mg/l and 
magnesium would be 1.5 mg/l (Figure 27). Sodium would be 4.5 mg/l and potassium would 
be 1.25 mg/l (Figure 28). 

Historical arsenic data were frequently reported at the detection limit of to Jl.g/I and 
are therefore probably less than 10 mg/l. Arsenic was not detected with a detection limit 
of 4 /Jg/I in 1991 samples. Boron and fluoride concentrations were also very low; fluoride 
was not detected in any 1991 samples with a detection limit of 0.1 mg/l and averaged only 
0.05 mg/l (0.02 mg/l median) in historic samples. Boron was detected in only 40% of 1991 
samples, averaging 0.02 mg/l. Historical boron concentrations averaged 0.04 mg/l 
(0.02 mg/l median) and were frequently not detected. 

N utnents and Organics 

Grant Lake reservoir is very low in nitrogen and phosphorus. Nitrate and dissolved 
phosphate were not detected in surface samples (Table 23). Total phosphate was detected 
at or below 0.05 mg/l in only 50% of the samples collected. Data collected from the outlet 
of Grant Lake reservoir show similar results (Table 24). Nutrient concentrations are quite 
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low at the outlet; nitrate was 0.10 mg/l at a conductivity of 100 ",S/cm, and phosphate was 
0.03 mg/l (Figure 30). ' 

ClilorophyUa data Were obtained ftom 1991 s~rface water samples colleeted at the 
outlet location and are presented in Table 23. Chlorophyll a values ranged hom 0.9 to 
13.3 ",g/l, with an average of 5.8 I1g/1. The highest value of 13.3 ",g/l was on August 13 
(Figure 31); Chlorophyll a was not 'Correlated with temperature, oxygen, or other para- ' , 
meters. Overall, values were low despite substantial surface warming, which is indicative 
of art oligotrophic, high-altitude reservoir. Total organic carbon measurements in 1991 
ranged from 3 to 4 mg/l. Color measurements averaged 6 units. Turbidity values are 
extremely low, indicating almost no particulates in Grant Lake reservoir outflow. 

Particulates and Metals 

Trace element concentrations are frequently not detectable or very low in Grant 
Lake reservoir outlet (Table 24). 

S'ediments 

Jones & Stokes Associates saJIlpled 'sediment at four .locations in Grant Lake during 
July 23-25, 1991. Laboratoryresu1ts are presented in Table 25 and compared to the typical 
range of concentrations' found in sediment, soil, and rocks of the western United States. 
The first sediment sample (Sed1) was taken at the outlet and consisted of dark, slightly 
greenish,viscous mud. No sulfur odor was observed, indicating that Db was present at the 
lake bottom. DO profiles taken at the site confirmed this observation, with DO measured 
at 6.5 mg/l approximately 2 feet above the lake floor. Mineral and metal sediment 
concentrati,Ons wer~ generally higher at the outlet than at the other sampling locations, but 
well within normal background r:anges.Lead,zinc, and boron concentrations were slightly, 
higher than average. Nutrient concentrations were lower than at take Crowley reservoir, 
except for phosphate, which was measured in concentrations of about 900 Illg/kg. The other 
Grant Lake reservoir sediment samples were collected at the lake middle (Sed2), the inlet 
(Sed3), and the delta where Rush Creek enters Grant Lake reservoir (Sed4). Samples from 
the lake middle and inlet were similar in appea,rance and measured values to the outlet. 
The sediment from the creek delta consisted' mostly of sand, and all constituent 
concentrations were much lower, except for silica, which is consistent with this location. 
Sediment from the delta is probably regularly flushed into the lake at high flows. 

UPPER OWENS RIVER BASIN 

Geothermal activity strongly influences water quality in the UppetOwens River basin 
upstream of Lake Crowley res~:!V'0ir. Visible geothermal activity consists of hot springs, 
fumaroles, and thermally alterea rock centered primarily around Hot Creek, Little Hot 
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Creek, Casa Diablo Hot Springs, Whitmore Hot Springs, and the Alkali Lakes (California 
Department of Water Resources 1967). In general, geothermal waters in Long Valley are 
a sodium bicarbonate or sodium chloride-bicarbonate type, with typically high concentrations 
of dissolved solids and trace elements (primarily boron, fluoride, arsenic, and phosphorus). 
Figure 32 shows monitoring locations and corresponding available data in the Owens River 
basin. 

East Portal 

Exports from the Mono Lake tributaries emerge from the Mono Crater Tunnel at 
East Portal and flow into the Upper Owens River. Water quality in the East Portal is 
influenced by a nearly constant flow of poor-quality groundwater, called "tunnel make" by 
lADWP, that dominates the quality of East Portal when exports from Mono Basin are low. 

Minerals 

Historical conductivity data from East Portal ranged from 75 to 450 J.l.S/cm 
(Table 26). Data collected in 1991, when no exports occurred, were relatively constant, 
ranging from 408 to 433 J.l.S/cm. East Portal conductivity is strongly correlated with flow 
(Figure 33). The general features of the dilution observed at East Portal of tunnel make 
with Mono Basin export flows can be approximated with a flow regression between East 
Portal conductivity and East Portal flow as: 

East Portal EC = 450 x Flow Volume-6 

Similar flow regressions are observed at other locations where a runoff source is diluting a 
geothermal or groundwater baseflow. The general characteristics of the dilution effects can 
be adequately described with a two-parameter flow regression, rather than by estimating the 
two conductivity values and the two flow components. Because of the strong flow, chloride 
values were similar to Big Springs, with historical and 1991 values ranging from 6 to 
7.3 mg/l (Figure 35). Calcium and magnesium concentrations at East Portal were higher 
than at Big Springs, and averaged 24-40 mg/l and 10-18 mg/l, respectively (Figure 34). East 
Portal and Big Springs had similar concentrations of sodium, potassium, and sulfate 
(Figures 35-36). 

A graph of arsenic and conductivity values is presented in Figure 37. Arsenic 
concentrations in East Portal ranged from 2 to 20 J.l.g/I, with historic and 1991 averages of 
8 J.l.g/I and 13 J.l.g/I, respectively. Arsenic in tunnel make is assumed to be nearly constant. 
Boron and fluoride concentrations in East Portal were lower than in Big Springs and 
generally ranged from below detection limits to 0.4 mg/I. As discussed above for other 
parameters at East Portal, boron and fluoride values were grouped around conductivities 
of 100 J.l.S/cm and 400 J.l.S/cm; boron and fluoride values were lower at 100 J.l.S/cm 
(Figure 38). 
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Nutrients and Organics 

Historical and 1991 nitrate concentrations were low in the East Portal, comparable 
to Big Springs values. Historic nitrateabd phosphate values were quite variable (Figure 39). 
Nitrate valu~ fur 1991 ranged from below detection limits to 1 mgll and averaged 
0.61 mg/l. Phosphate concentrations ranged from not detected to 0.08 mgll and averaged 
0.04 mgll. 

Owens River above East Portal (Big Springs) 

Big Springs is t~historic headwater of the Owens River. Big Springs is a relatively 
constant groundwater springtllat provides baseflow for the Upper Owens River. Deadman 
Creek, Glass Creek, and other tributaries provide additional runoff from snowmelt. The 
average annual flow for Big Springs is approximately 50 cubic feet per second (els), based 
on review of historical data. . 

Minerals 

Conductivity measured .in Big ~prings during the J()nes & Stokes Associates 1991 
sampling program ranged from:166 to 223 j4S/cm, averaging 206 JJ.S/cm. Historical conduc
tivities were lower than 1991 data and averaged 178 JJ.S/cm. Flow conditions in 1991 were 

. low, so the 1991 conductivities were higher than historical data. Conductivity decreased 
somewhat as flows increased, but the decrease during runoff was moderated by stable 
groundwater sources (Figure 40). Historical and 1991 Jones & Stokes Associates ranges for 
minerals. are presented in Table 27 and shown plotted asa function of EC in Fi~r.es 41-45. 
Calcium and magnesium were both about 7 mgll at the.highest conductivities of 225 JJ.S/cm. 
Sodium was about 25 IllS/l, and potassium about 4 mgl~. Chloride was about 10 111gI1, and 
sulfate w~.about 7mg/1. . 

The trace elements arsenic, boron, and fluoride were selected for analysis because 
they are . good indicators of geothermal sources. Arsenic concentrations in Big Springs 
ranged from 12 to 20 JJ.g/I, and averaged 17 JJ.g/l. Arsenic increased directly with EC 
(Figure 44). The ratio of arsenic to EC is approximately 2Q/IOOO or 0.02. Boron and 
fluoride concentrations in Big Springs were approximately equal with mean values 0.4 mgll 
for boron and 0.5 mgll for fluoride (Figure 45). These concentrations are much higher than 
measured at Grant Lake reservoir and indicate some geothermal influence at Big Springs. 

Nutrients and Organics 

Historical and 1991 nitrate concentrations in Big Springs were very low, while 
phosphate concentrations in Big.~prings were relatively high with a mean value of 0.35 mg/l 
(Figure 46). Phosphorus increased linearly with conductivity. 
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Mammoth Creek 

Mammoth Creek water quality is similar to other Sierra streams, containing low 
concentrations of minerals and nutrients. Mammoth Creek is known as Hot Creek below 
the Hot Creek Fish Hatchery, and water quality changes drastically below Hot Springs due 
to the influence of hot geothermal springs. 

Minerals 

Mammoth Creek conductivity ranged from about SO ",S/cm to 200 ",S/cm, based on 
historical and 1991 data (Table 28). The historical average conductivity was 124 ",S/cm, 
while the 1991 average value was 97 ",S/cm. The relationship of flow to conductivity is 
presented in Figure 47. Mammoth Creek mineral concentrations increased with 
conductivity, corresponding to low-flow periods (Table 28) (Figures 48-52). The 1991 data 
provide better estimates than the historical data for several low concentration minerals. 

Arsenic is discharged from geothermal springs at several locations along Mammoth 
Creek. Mammoth Creek arsenic concentrations range from below detection limits to 
50 ",g/l (Figure 51). Most arsenic values were between 5 to 10 ",g/l (Table 28), indicating 
that Mammoth Creek is a small but consistent source of arsenic. Boron and fluoride 'data 
are shown in Figure 52. 

Nutrients and Organics 

Samples of Mammoth Creek taken above the fish hatchery had average historic 
nitrate concentrations of 0.2 mg/l; data collected in 1991 had no values above the 0.2 mg/l 
detection limit. Historic dissolved phosphate concentrations averaged about 0.1 mg/I. Total 
phosphate concentrations for 1991 ranged from 0.04 to 0.3 mg/l and averaged about 
0.1 mg/I. Mammoth Creek nitrate and phosphate as a function of conductivity are shown 
in Figure 53. 

Hot Creek 

Mammoth Creek flows into Hot Creek below the Hot Creek Fish Hatchery. Hot 
Springs, which is the major geothermal spring in the Upper Owens River Valley (Long 
Valley), discharges into Hot Creek a couple of miles below Hot Springs Fish Hatchery. 
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Transient Parameters 

Daily temperature records were collected by USGS at the Hot Creek stream gage 
below Hot Springs in 1988. The daily average Hot Creek water temperature in 1988 was 
about 29.4°C. The seasonal variation is dominated by the hot water emerging from Hot 
Springs. Winter temperatures remained above 24°C, while summer temperatures reached 
35°C. During snowmelt runoff, the streamflow was sufficient to dilute the hot springs water, 
yet temperatures remained about 24°C. EBASCO Environmental and Jones & Stokes 
Associates measured instantaneous temperatures in 1991 at the same location as USGS 
(Figure 54). Temperatures decreased to 21°C during 1991 spring runoff and reached a 
summer high of 38°C. 

Minerals 

High conductivity values in Hot Creek are indicative of the strong geothermal 
influence from Hot Springs. Conductivities generally range from about 500 to 700 J.l.S/cm, 
except when spring runoff flows dilute geothermal sources (U.S. Geological Survey 1984). 
Historic conductivity values in Hot Creek ranged from about 200 to 650 J.l.S/cmand 
averaged 454 J.l.S/cm and 506 J.l.S/cm for historic and 1991 data, respectively (Table 29). 
Flows are well correlated with conductivity (Figure 55), reflecting the relatively constant 
source of dissolved salts from Hot Springs. Flows from Hot Springs are estimated to be 
approximately 15 cfs (1,000 af/month). Spring flows at Hot Creek Fish Hatchery are about 
equal to Hot Springs, so the average Hot Springs conductivity can be estimated as 
1,300 /JiS/cm. 

All minerals increase with conductivity and can best be characterized with ratios 
between the mineral and conductivity. Calcium and magnesium concentrations were low, 
with values of 12 and 5.5 mg/l at a conductivity value of 500 J.l.S/cm. (The calcium to 
conductivity ratio is about 0.024, and the magnesium to conductivity ratio is about 0.011 
[Figure 56]). Potassium concentrations were 8 mg/I, while sodium concentrations were 
80 mg/l, at a conductivity of 500 J.l.S/cm. The potassium to conductivity ratio was 0.016 and 
the sodium to conductivity ratio was 0.160 (Figure 57). Chloride concentrations were 
45 mg/l, and sulfate concentrations were 25 mg/l at a conductivity of 500 J.l.S/cm 
(Figure 58). There is a general increase in sulfate, sodium, and chloride in Hot Creek and 
a decrease in calcium progressing downstream from its origin to its confluence with the 
Owens River (U.S. Geological Survey 1984). 

Hot Creek contains moderate to high concentrations of geothermal trace elements, 
including boron, fluoride, arsenic, and antimony (antimony is usually found with arsenic) 
(California Department of Water Resources 1967, U.S. Geological Survey 1984). 

Historical data for arsenic concentrations range from 10 J.l.g/I to 370 J.l.g/I; 1991 data 
range from 120 J.l.g/I to 330 J.l.g/l. Historical and 1991 mean arsenic concentrations were 172 
and 224 J.l.g/I, respectively (Table 29). Arsenic was well correlated with Hot Creek 
conductivities (Figure 59). Althbugh the relationship is curvilinear, some arsenic is present 
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in Mammoth Creek water. The largest contribution of arsenic comes from the Hot Creek 
gorge. Approximately 85 % of the arsenic in Hot Creek comes from the gorge. A single 
spring complex in the gorge is the largest arsenic source in Long Valley and produces over 
50% of the arsenic in Hot Creek (U.S. Geological Survey 1976). Arsenic concentration can 
be as high as 1,100 J,J.g/1 in some Hot Creek springs. A much larger flow with lower arsenic 
concentrations dilutes the Hot Creek arsenic concentration during runoff periods. 

Boron and fluoride originate from hot springs in relatively constant quantities 
(California Department of Water Resources 1967). Historic concentrations of boron range 
from 0.4 to 2.9 mg/l and averaged 1.6 mg/l; fluoride concentrations range from 0.4 to 
3.8 mg/l and averaged 1.7 mg/l (Table 29). The California Department of Water Resources 
(1967) reported average boron and fluoride concentrations of 1.82 mg/l and 1.76 mg/l, 
respectively. Data from 1991 indicate a range of 1.2 to 2.6 mg/l for both boron and fluor
ide, with both parameters averaging 2.0 mg/l (Figures 60-61). Boron and fluoride increased 
directly with conductivity, with a boron-to-conductivity and a fluoride-to-conductivity ratio 
of 0.04. 

Nutrients and Organics 

Historical and 1991 data indicate that Hot Creek has high concentrations of 
phosphate (Table 29). Both Hot Springs and the Hot Creek Hatchery are significant 
sources of phosphorus. Total phosphate concentrations ranged from 0.19 mg/l to 0.31 mg/l, 
with an average of 0.2 mg/l at a conductivity value of 500 J,J.S/cm (Figure 62). High 
phosphorus concentrations have resulted in abundant growth of algae and macrophytes in 
Hot Creek (U.S. Geological Survey 1984). Nitrate concentrations were low. 

Particulates and Metals 

Iron, barium, aluminum, and manganese concentrations are higher in the geothermal 
waters from Hot Springs than in most of the streams sampled during 1991. Mercury also 
was detected in 1991 in three of eight samples at concentrations ranging from 0.17 J,J.g/l to 
0.30 J,J.g/l. Other metals remained below detection limits. 

Owens River at Benton Crossing 

Benton Crossing is located just upstream of the inflow to Lake Crowley reservoir. 
Water quality of the Owens River at Benton Crossing reflects the flow-weighted mixed 
quality of Big Springs, East Portal, and Hot Creek plus inflows from smaller creeks and 
springs. 
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Minerals 

Table 30 contains the summary of historical and 1991 samples from Benton Crossing. 
Benton Crossing conductivity historically ranged from 295 to 560 IJ.S/cm; data collected 
during 1991 ranged from 375 to 531#S/ em. The relationship between conductivity and flow 
at Benton Crossing is similar to that of East Portal, Big Springs, and Hot Creek (Figure 63). 
Benton Crossing mineral concentrations increased directly with conductivity (Figures 64-66). 
Concentrations depend on the flow contribution from East Portal, Big Springs, and Hot 
Creek. 

Historical arsenic concentrations at Benton Crossing ranged from 10 to 170 #8/1 and 
averaged 60 #g/l (arsenic was not measured in 1991) (Figure 67). High arsenic concentra
tions at Benton Crossing reflect the contribution from Hot Creek. Boron and fluoride 
concentrations in Benton Crossing also were much higher than Big Springs or East Portal. 
Boron and fluoride values were strongly correlated with conductivity; concentrations 
increased from about 0.5 to 1.5 mg/l with a conductivity increase from 200 IJ.S/cm to 
500 IJ.S/cm(Figure 68). 

, . 

Nutrients and Organics 

Nitrate concentrations ,were low or below detection limits at Benton Crossing. 
Phosphate concentrations were high, ranging from 0.1 mg/l at. a conductivity of about 
200 IJ.S/cm to about 0.25 mg/l at 500 IJ.S/cm; historical and 1991 average concentrations 
were 0.2 mg/l and 0.22 mg/l, respectively (Figure 69). 

, Other Lake Crowley Reservoir Tributaries 

The following five tributaries to Lake Crowley reservoir were monitored for water 
quality, and the results are included. in this data report: Convict, McGee, Hilton, Rock 
(diversions), and Crooked Creeks (Figure 32). Water quality in these streams is similar to 
that of Mammoth Creek. 

Convict Creek 

Table 31 provides the statistics for historical and 1991 samples from Convict Creek. 
Historical conductivities ranged from about 125 to 175 IJ.S/cm, and averaged 145 mg/l and 
160 mg/l for historical and 1991 values, respectively. Conductivity did not correlate well 
with flow due to the seasonal storage effects of Convict Lake (Figure 70). Historical and 
1991 mineral data are shown in Figures 71-73. Convict Creek calcium values ranged from 
20 to 30 mg/l; historical values averaged 25 mg/l and 1991 values averaged 28 mg/l. 
Convict Creek sulfate values ranged from 7 to 26 mg/l, and averaged 12 and 14 mg/l for 
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historical and 1991 data, respectively. The 1991 samples had slightly higher concentrations 
because of low flows during the previous several years. 

McGee Creek 

Table 32 summarizes the historical and 1991 data for McGee Creek. McGee Creek 
conductivity ranged from 56 to 175 p.S/cm; historical values averaged 122 J.l.S/cm, and 1991 
values averaged 90 J.l.S/cm (Figure 74). Mineral concentrations as a function of conductivity 
are shown in Figures 75-77. McGee Creek sulfate values ranged from 5 to 32 mg/l and 
averaged 13 and 9.4 mg/l for historical and 1991 data, respectively. 

Hilton Creek 

Table 33 summarizes the historical and 1991 data for Hilton Creek. Hilton Creek 
had the lowest conductivities of the Lake Crowley reservoir tributaries, which ranged from 
24 to 62 J.l.S/cm; historical values averaged 43 J.l.S/cm, and 1991 values averaged 29 J.l.S/cm 
(Figure 78). Figures 79-81 show selected mineral concentrations as a function of conduc
tivity .. Calcium and sulfate concentrations found in Hilton Creek were among the lowest of 
the streams, with less than 5 mg/l for calcium and less than 2 mg/l for sulfate (Figures 79 
and 81). 

Crooked Creek 

Table 34 summarizes the 1991 data from Crooked Creek. No historical data were 
available. Crooked Creek conductivities ranged from 43 to 128 J.l.S/cm and averaged 
74 J.l.S/cm (Figure 82). Selected minerals were graphed and are shown in Figures 83-84. 
Iron content of Crooked Creek was very high compared to other Lake Crowley reservoir 
tributaries, ranging from 100 to 700 mg/l (Figure 84). 

Rock Creek 

Table 35 summarizes the historical and 1991 data from Rock Creek. Rock Creek 
diversions at Tom's Place can occur only during excess runoff periods because minimum 
flows must be maintained below the diversion. Historical data for most water quality 
parameters are substantially higher than the 1991 data, suggesting that a different location 
was sampled historically. Conductivities ranged from 25 to 125 J.l.S/cm (Figure 85). 
Figures 86-88 show mineral concentrations as a function of conductivity. 
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Lake Crowley Reservoir 

Available Water Quality Data 

EPA conducted a watet' quality study of Lake Crowley reservoir in 1975 during the 
National Eutrophication Surv.y" a sampling program initiated in 1972 to investigate the 
threat of accelerated eutrophication in freshwater lakes. Three stations were sampled 
during June and November 1975 at the surface aIld various depths for chemical and physical 
parameters indicative of eutrophication, including dissolved oxygen, nutrients, and 
chlorophyll a. 

Melack and Lesack (1983) conducted a research program in 1982 to evaluate algal 
growth dynamics and potential algal growth controls. 

Jones & Stokes Associates conducted bimonthly limnological and water quality 
studies of Lake Crowley reservoir from May to September 1991. Data were collected from 
four sampling locations: Dam Arm, Chalk Cliffs, Green Banks, and McGee Bay. Tempera
ture, pH, conductivity, and DO data were collected at 1-meter increments from the surface 
to the lake bottom. Total and dissolved phosphorus, general minerals, and chlorophyll a 
samples also were collected at the surface. 

lADWP has monitored Lake Crowley reservoir outlet for minerals since 1940. 

Transient Parameters 

Lake Crowley reservoir is thermally stratified in spring and ,summer. Hourly 1991 
temperature data from LADWP datapods located at the surface and bottom at Dam Arm 
show thermal stratification beginning in late May, strengthening through the summer with 
a maximum temperature difference of about 9°C in July, then weakening, substantially in 
September until the lake mixed in October (Figure 89). Surface temperatures reached a 
peak of 24°C in the beginning of July, while bottom temperatures seemingly peaked,a,t 17°C 
in September before mixing occurred. ' 

Temperature profiles collected during the 1991 Jones & Stokes Associates sampling 
program corroborate the above lADWP data and show the depth of the upper mixed layer. 
Figures 90A-B indicate that the lake remained vertically mixed through May. An initial 
stratification of 3.5°c was measured on June 6, with a bottom temperature of 11 0c. The 
mixed layer was just 2 meters (m) deep. On June 20, the surface mixed layer had warmed 
to 17°C, with a' depth of about 5 m. On July 11,' surface temperatures were 21°C and 
bottom temperatures were 13°C at Dam Arm, a difference of about 8°C. The mixed layer 
depth w~reduced to3m, By the end of July, the mixed layer ,depth was approximately 
6 m deep but with a slightly reduced average temperature of 200C. During August and 
September, the mixed layer deeu,ened as surface temperatures cooled slightly. Both August 
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surveys measured a mixed depth of 10 m at 19°C. The lake had not fully mixed on 
September 25, with a surface temperature of 17.5°C and a bottom temperature of 16.5°C. 

Lake Crowley reservoir is eutrophic, and the epilimnion is replenished with DO by 
primary production and atmospheric aeration. The hypolimnion, in contrast, becomes 
gradually depleted of DO from the lake sediment as decomposition processes consume DO. 
DO is not replenished in the hypolimnion due to a lack of primary production because of 
insufficient light and the absence of mixing with the epilimnion. 

DO levels on May 16 indicated a slight decrease with depth; concentrations ranged 
between about 9 mg/l at the surface to about 7 mg/l at the bottom (Figures 91A-B). DO 
levels on June 20 had increased at the surface to about 11 mg/l but had sharply declined 
to 3 mg/l near the bottom. Hypolimnetic DO concentrations were anoxic below 15 m depth 
on July 11 and remained anoxic below 10 m depth through August. Deepening of the 
surface mixed layer in September allowed the re-aeration of a portion of the reservoir. 
Anoxic conditions were observed below 15 m depth on September 10, and DO concentra
tions were only 1 mg/} at 15 m depth on September 25, indicating that lake mixing had not 
yet occurred. The influence of the anoxic hypolimnion is shown in Figure 92. 

Minerals 

The mineral quality of Lake Crowley reservoir is indicated by the historical conduc
tivity data that have been collected since 1940, which are summarized in Table 40 and 
shown in Figure 93. Outlet conductivity values have historically ranged from 188 to 
592 J,J.S/cm and averaged 325 J,J.S/cm. Outlet data collected in 1991 ranged from 508 to 
546 J,J.S/cm and averaged 521 J,J.S/cm. In contrast, 1991 surface conductivities ranged from 
466 to 510 J,J.S/cm and averaged 483 J,J.S/cm (Tables 36-39). Higher 1991 conductivity values 
and higher hypolimnetic conductivity values are indicative of drought conditions and a lack 
of seasonal runoff dilution in Lake Crowley reservoir in recent years. Other historic periods 
of elevated conductivity values can be seen during the early 1940s, 1977, and the 1987-1991 
dry periods. 

The mineral quality of Lake Crowley reservoir is governed by the variable mixture 
of Mono Basin exports, Upper Owens River tributaries, geothermal springs, and Rock Creek 
diversions. The geothermal springs supply a relatively constant source of minerals, while 
tributary runoff, Mono Basin exports, and Rock Creek diversions provide a seasonal dilution 
of these geothermal minerals. The resulting chemical composition is remarkably constant. 

Calcium and magnesium concentrations are plotted against conductivity in Figure 94. 
Because the calcium content of geothermal sources is much lower than from tributary 
runoff, the calcium composition is highest at low conductivity and fluctuates between 15 and 
25 mg/l at higher conductivities. Magnesium content is more uniform with a magnesium 
to conductivity ratio of approximately 1.25% (5 mg/l at a conductivity of 400 J,J.S/cm). 
Sodium and potassium concentrations increase directly with conductivity, suggesting that the 
composition of geothermal and runoff water is similar (Figure 95). Actually, the sodium to 
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conductivity ratio of geothermal sources is about 15%, while runoff sources average about 
5%. This causes the sodium to conductivity curve to bend upwards at higher conductivity 
values. The potassium content of all sources is approximately 1.5%. 

Figure 96 shows sulfate and potassium concentration as a function of conductivity. 
Sulfate content of tne trib\l:tari~ is variable between 2.5% and to%, while the geothermal 
sources are 5%, giving a slightly downward bend to the sulfate' and conductivity plot. The" 
19~1sulfate concentrations were about 20 mg/l with a sulfate to conductivity ratio of 3.5%. 
Chloride concentrations for 1991 indicate a chloride to conductivity ratio of approximately 
7%, althou&h the Mono Basin export ratio is 3% and the tributary ratiosalso;u:e quite low. 
The chloride to conductivity ratio for geothermal sources is approximately 9%,1 causing the 
upward. bend· in the chloride curve. 

Historical arsenic conceBtratio8S measured at Lake Crowley reservoir outlet ranged 
from about 10 to 100 J.l.g/I and averaged 441J.g/1 (Table 40). Arsenic concentrations ranged 
from 10 to 110 J;J.g/1 and averaged 94 p.g/l during 1991. Historical arsenic concentrations 
were quite variable at low conductivities (250 to 400 J.l.S/cm), indicating a variable mixture 
of geothermal and tributary· runoff water (Figure 97). The arsenic content of Hot Creek 
water Was approximately 250 J.l.g/I at a conductivity of 500 J.l.S/cm (0.05%). Variable dilution 
with Mono Basin exports and tributary runoffprodw:ed the variations in historical arsenic 
values. The 1991 data indicate an arsenic content on)~2%, approximately40% of the Hot 
Creek content. The 1991 arsenic concentrations and content are the highest observed. The 
histotkaldata indicate that. dilution in Lake Crowley reservoir has· usually been much 
greater than during 1991, because the arsenic content has varied from 0.005% to 0.02%. 

Hot Creek was determined to be the main contributing source of arsenic to Lake 
Crowley reservoir, contributing approximately 65% of the annual arsenic load,85% ofwlJich 
originates from the.Hot Creek gorge (Table 41) (U.S. Geological Survey 1976). 

Boron and fluoride concentrations are nearly equal (Table 40). The 1991 data 
indicate a ratio of 0.25%. Historic boron concentrations ranged from about 0.4 to 1.5 mgll 
and averaged 0.73 mg/l.Boron concentrations for 1991 data ranged from 1.3 to 1.5 mg/l 
and averaged 1.4 mg/l (Figure 98). Fluoride values for 1991 were nearly identical to boron 
concentrations (Figure 99). Both are excellent indicators for geothermal sources; fluoride 
and boron are generally in low concentrations in Mono· Basin export and tributary runoff 
sources. 

Nutrients and Qrganics 

Melack"andLesack samples Lake Crowley reservoidn .1982 to evaluate algal growth 
dynamics and potential algal growth limits. During that study, concentrations of inorganic 
nitrogen were low in surface waters while concentrations ofinorganic (dissolved) phosphorus 
were-relatively high. Ratios of nitrogen to phosphorus, important in determining algal 
growth conditions, were general!~low (less than 15 J.l.g/I) and indicated favorable conditions 
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for the growth of blue-green nitrogen-fIXing algae. However, algal identification waS not 
part of their study. (Melack and Lesack 1982.) 

Temporal changes in nutrients were monitored and indicated that regeneration of 
inorganic phosphorus and nitrogen may be important in the anoxic hypolimnion (Melack and 
Lesack 1982). Loading rates were not determined, however. Algal blooms were observed 
in July and August, with nutrient concentrations dropping during the blooms, although 
inorganic nitrogen remained low throughout the study. Tributary sampling indicated that 
the two major sources of phosphorus were Big Springs and Hot Creek. The phosphorus 
content of geothermal sources are slightly higher than Mono Basin exports and tributary 
runoff. Big Springs phosphorus content is extremely high relative to the other locations. 

Historical LADWP data and 1991 Jones & Stokes Associates data indicate that Lake 
Crowley reservoir had low nitrogen levels in surface water samples at Dam Arm (Table 36). 
Total phosphate concentrations ranged from 0.09 to 0.12 mg/l and averaged 0.1 mg/l. 
Dissolved phosphate concentrations ranged from 0.03 to 0.08 mg/l and averaged 0.05 mg/l. . 
Dissolved phosphate concentrations were generally about one-half of total phosphate con
centrations (Table 36). 

Nitrogen and phosphorus concentrations were higher in the outlet of Lake Crowley 
reservoir (Figures 100-101). Nitrate was not detected in 1991 samples. Ammonia and total 
Kjeldahl method-derived nitrogen concentrations were high in the outlet. Ammonia 
concentrations ranged from about 0.1 mg/l to 2.6 mg/l and averaged 0.94 mg/l. Total 
phosphate concentrations ranged from 0.1 to 0.65 mg/l and averaged 0.25 mg/l. Historical 
dissolved phosphate ranged from 0.003 to 0.6 mg/l and averaged 0.125 mg/l. 

Higher nitrogen and phosphate concentrations in the outlet of Lake Crowley 
reservoir may be the result of sediment release during anoxic periods, as reported by Melack 
and Lesack (1983). Ammonia and phosphate concentrations increased with time during the· 
anoxic period. DO increased slightly and ammonia and phosphate decreased substantially 
on September 25, which indicates that mixing had reached the lower depths and fall 
turnover had begun (Figure 91B). Complete turnover had probably occurred by 9ctober 8, 
indicated by the presence of dissolved oxygen and absence of sulfide in outlet samples 
analyzed by LADWP (Ball pers. comm.). 

Chlorophyll a data from the 1991 Jones & Stokes Associates sampling program from 
all four locations are presented in Figure l02A. Concentrations of chlorophyll a near the 
dam, Chalk Cliffs, and McGee Bay were similar, except for one high value of 80 ~g/l at 
Chalk Cliffs. The lowest values were found at Green Banks, which is in the upstream 
portion of Lake Crowley reservoir. Chlorophyll a measurements were not collected for the 
initial surveys. 

The Secchi depth measurements can be interpreted to determine the light conditions . 
and algal patterns (chlorophyll a concentrations) in Lake Crowley reservoir. Light 
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penetration in the lake can be assumed to be exponential and represented by the following 
equation: 

wbere: 

1=lo*e-k'oz 

10 is the inddent light at the surface, 
1 is the light at depth z (fIl), and 
kt is the light extinction coefficient (m~l). 

Ught extinction is caused by background water adsorption of inorganic particulates 
and alpl pigments (chlorophyll). Because Lake Crowley reservoir has very low suspended 
solids concentrations, the light extinction coefficient (kt) can be approximated as: 

kt = kw + C x chlorophyll a (/Jog/I) 

where: kw is the light extinction coefficient of water and 
C is the chlorophyll a coefficient. 

The deepest Secchi depth measured was approximately 5 m. The light level visually 
detected as the Secchi depth must be assumed. If the Secchi depth is assumed to corres
pond to a light level that is 135% of the incident light, then kt is related to the Secchi depth 
(m)as follows: 

kt = -In(Io/I)/Secchi depth = 2/Secchi depth 

For the deepest observed Secchi depth of 5 m, kt is 0.4 m-1• Chlorophyll will increase 
kt,and pairs of chlorophyll a and Secchi depth measurements indicate that the chlorophyll a 
coefficient (c) is approximately 0.02. A chlorophyll cQncentration of 10 I-'g/l will increase 
ktby 0.2 m-1 and reduce theSeccbi depth t03.3 m. A chlorophyll concentration of 80 I-'g/l 
will increase kt by 1.6 m-1 and reduce the Secchi depth to 1 Ill. Figure 102B shows the 
estimated chlorophyll concentrations based on the Secchi depth measurements at the four 
Lake Crowley reservoir stations during 1991. The patterns generally match the measured 
chlorophyll concentrations. 

The euphotic zone, as estimated by the 1% light level, is 2.3 times the Secchi depth, 
if theSecchi depth isassurned to correspond to the 13.5% light level. The euphotic zone 
in relation to the surface mixed depth can be interpreted as· governing lake prodqctivity. 
Only the portion ofthe lakebed within the euphotic zone can support aquatic macrophytes. 
The euphotic zone depths are shown in Figure 102C and compared to the surface mixed 
depths. 

Particulates and Metals 

Metals and particulate aqalyses of the Lake Crowley reservoir outlet are summarized 
in Table 40. Barium, manganese, and mercury were frequently detected in outlet samples 
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at Dam Arm (Figure 103). Mercury concentrations ranged from not detected to 0.3 J.l.g/I 
and averaged 0.19 J.l.g/I; mercury was detected in 60% of the samples. Manganese 
concentrations ranged from 12 to 210 J.l.g/I and averaged 121 J.l.g/l. 

Lake level fluctuations and potential liberation of heavy metals into the water column 
via exposed lake bottom sediments are of concern in Lake Crowley reservoir. Results of 
1991 Jones & Stokes Associates sampling of Lake Crowley reservoir sediments are listed in 
Table 42. Mercury has been detected in the lake at concentrations nearing EPA water 
quality criteria, and outflow concentrations have exceeded inflow concentrations at times 
(Milliron pers. comm.). 

The study of Lake Crowley reservoir by Melack and Lesack stated that copper sulfate 
treatment had not occurred that summer (Melack and Lesack 1982). Copper sulfate was 
used to suppress growth of blue-green algae on June 18 and July 30, 1981. The rates of 
application were low, less than 1Ib/af, or 0.35 mg/l, and these rates were the only applica
tions of copper sulfate reported by LADWP (Wilson pers. comm.). 

Sediments 

Table 42 lists the results of the Jones & Stokes Associates sediment sampling on 
July 23, 1991. Eight Lake Crowley reservoir locations were sampled, as shown in Figure 32. 
Sediment samples gathered at Dam Arm, Chalk Cliffs, and McGee Bay consisted of fine, 
black-grey, viscous to gelatinous mud with a distinct sulfurous odor, indicating an anoxic lake 
bottom. DO profiles taken at these sites confirmed that oxygen was present at less than 
0.1 mg/l at the bottom water layer due to the development of a summer thermocline. All 
constituent concentrations were within the ranges typically found in sediment, except for 
arsenic and mercury. 

Arsenic measurements ranged from below detection to 81 mg/kg at the outlet, with 
an average of 33 mg/kg. This is approximately twice as high as the upper limit of typical 
western sedimenl concentrations and is probably caused by high arsenic contributions from 
Hot Creek. However, arsenic concentrations in Lake Crowley reservoir are below the total 
threshold limit concentration (TILC) of 500 mg/kg set by the California Department of 
He.alth Services to protect human health. Mercury concentrations at Lake Crowley reservoir 
ranged from below detection limits to 0.62 mg/kg at Chalk Cliffs, with an average of 
0.43 mg/kg. Sediments in the western United States typically have mercury concentrations 
ranging from below detection to 0.22 mg/kg, indicating that mercury concentrations in Lake 
Crowley reservoir sediments appear to be elevated relative to background levels. The TTLC 
for mercury is 20 mg/kg, which is well above Lake Crowley reservoir concentrations. 

Sediment samples from Green Banks, where the Owens River enters Lake Crowley 
reservoir, contained more sand and had no odor. The lake bottom at Green Banks was well 
oxygenated due to shallow depth. Silica concentrations were higher at this location, as 
indicated by the high sand content. Concentrations of minerals and metals were lower 
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hecause ,Uteseparameters:generallyattachto fineorganic'material.(mud and silt), which is 
transportedtewardthe hike outlet before settlillg. 

MIDDLE AND LOWEItOMNSRIVER BASIN 

Figure l04showsmomt~ringlocati01UwitbintheMiddle and LowerOwellS River 
:bas:iQ. MoRo ;Bum.exportsana :water ffom the UpperOwem River basin is stored at Lake 
Cr6\¥~ feservoir, then divertedSOltth to Pleasant V~YfeselVoir through the Owens Rivtr 
go~&e.P<'wer plants ud ,aqBe4u~.Pleasan$ V;alley ,reservoir wascol'lStructed asa tailbay f,or 
the three hydroelectric plants in the Owens ,RiYer gorg~ and water quality in the reservoir 
reflects that of tl\e ,outflow from :Lake Crowley reservoir and inflows from Round Valley and 
BirdrimCu:yonSprlngs. From Pleasant Valley reservoir,the water isreiea:sed to the 
Middle Owens River,·ftowing south to Tinemaha reservoir. Major tributaries to the Middle 
Owens River be~een Pleas.ant VaUeyand Tinemaha reservoirs include Fish Springs; Bishop 
Canal; and Horton. Baker, Big Pine, and Tinemaha Creeks (U.S. Geological Survey 1987). 
Several miles south of Tinemaha reservoir, the LA Aqueduct diverts the Owens River flow 
to H~wee reservoir. Several streams flow directly into the aqueduct between Tinemaha and 
Hai~e reservoirs. Groundwater is pumped from several wellfields in the Owens Valley. 
Releases fn)m Haiwee pass, through several power plants and enter the City of Los Angel~s 
at the ~wlyeol1$tructe4 LA Aquedu<:t filtration plant. 

Only dat~from Tinemaha reservoir and groundwater are presented for the Middle 
Owens River basin. 

Tinemaha Reservoir 

Tinemaha reservoir regulates the Owens River flow before it is diverted into the LA 
Aqueduct and functions as a limited storage location when the aqueduct is shut down or 
during periods of heavy runoff (Los Angeles Department of Water and Power 1989). 
LADWP has routinely monitored water quality at Tinemaha reservoir outlet since 1933. ' 
USGS sampled the Qutlet monthly for general paEameters from 1974 to 1986 and collected 
daily continuous measurements of conductivity in the 7-year period from 1975 to 1981. 
HistoriqalLADWP and USGS water qllality, data for Tinemaha reservoir outlet are 
presente~ in Table 43. 

Minerals 

Water quality in Tinemaha reservoir is a variable mixture of releases from Lake 
Crowley reservoir, tributary runoff, and groundwater pumping. Outlet conductivities, 
reflecting the mixed sources, a~e nonetheless relatively constant (Figure 105). Historical 
LADWP data form the Tinemaha reservoir outlet averaged 316 J.1,s/cm, and USGS data 
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averaged 287 JJ,s/cm, with median values of 310 and 288 JJ,S/cm, respectively, indicating an 
even data distribution. Outlet conductivities ranged from 153 to 450 JJ,S/cm, although most 
values were between 280 and 350 JJ,S/cm (Figure 105). 

Lake Crowley reservoir is the principal water source for Tinemaha reservoir and 
largely determines water quality at Tinemaha reservoir. The Tinemaha reservoir 
conductivity time series from 1940 to 1991 (Figure 105) closely matches a similar time series 
of Lake Crowley reservoir outlet conductivity (Figure 93). Lake Crowley reservoir outlet 
conductivity values have historically averaged 325 JJ,S/cm with a median of 310 JJ,S/cm and 
a range of 188 to 592 JJ,S/cm. Tinemaha reservoir outlet conductivities are slightly lower 
and less variable than Lake Crowley reservoir outlet measurements, probably due to mixing 
with runoff and groundwater, and regulation of releases from Lake Crowley reservoir. 

USGS daily conductivity data show the seasonal decrease in conductivity that typically 
occurs in June to July due to dilution from low conductivity snowmelt runoff (Figures 106A 
and 106D-106G). The effects of the 1976-1977 drought conditions also can be seen in these 
daily records, indicated by a lack of seasonal runoff dilution and a steady increase in 
conductivity from 275 JJ,S/cm to 400 JJ,S/cm (Figures 106B-C). The effects of the more 
recent 1987-1991 drought are demonstrated in Figure 105. 

Monthly grab measurements collected by USGS and lADWP also are shown in 
Figures 106A-G, plotted on the date of the USGS sample (the lADWP sample was 
collected sometime in the same month). Generally, the conductivity data from the two 
agencies match closely. For most purposes, the monthly grab samples provide a good 
representation of the monthly water quality. 

Groundwater pumped from the wellfields between Pleasant Valley reservoir and 
Tinemaha reservoir is discharged into the Middle Owens River and affects water quality at 
the Tinemaha reservoir outlet. Groundwater conductivities from these wellfields range from 
about 200 JJ,S/cm to 800 JJ,S/cm and average approximately 350 JJ,S/cm. Conductivity in 
Tinemaha reservoir therefore tends to increase as a result of extended groundwater 
pumpage. 

Chloride concentrations ranged from 3.2 to 46 mg/l for USGS and lADWP data, 
respectively. Chloride values were well correlated with conductivity (Figure 108). Calcium 
concentrations generally ranged from 10 to 30 mg/l and averaged 22 and 23 mg/l for USGS 
and lADWP data, respectively. The calcium to conductivity ratio is approximately 7.5% 
but is higher at low conductivity and lower at high conductivity (Figure 107). Magnesium 
concentrations ranged from 0.9 to 24 mg/l and averaged 4 and 4.6 mg/l for USGS and 
LADWP data, respectively, with a magnesium to conductivity ratio of about 1.5% 
(Figure 107). Sodium concentrations generally ranged from 6 to 92 mg/l and averaged 32 
and 36 mg/l, respectively, with a sodium to conductivity ratio of about 11% (Figure 108). 
Sulfate concentrations ranged from 5 to 84 mg/l and averaged 23 and 24 mg/l, respectively, 
with a sulfate to conductivity ratio of 7% (Figure 109). Potassium concentrations were the 
lowest of the mineral group. Potassium concentrations averaged about 4 mg/I, with a 
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potassium to conductivity ratio of about 1.2% (Figure 109). Good agreement was noted 
between LADWP and USGS data for all minerals. 

Arseni~ val~es I~nerally ranged from 10 to. SO ul/1 and averaged 23 and 24 p,g/i for 
USGS and lADWP da"" with an arsenic to conductivity ratio of 0.08% (Figure 110). The I. ~e~e in arseniccol1ccntrationfrom Lake. Crowley r~servoir outlet, which averaged 
44 ~8fl, is due to dilution with Owens Rivet tributaries ana groundwater. Arsenic 
concentrations had largevariaUons (1()"3Q. JJ.&/l) between conductivities of 200 and 
400 p.S/cm (fjgure 110). The observ~d variation is duetQdilution of Long ValleY waters 
fiowilll down. the Owens River with high conductivity, low arsenic groundwater from the 
0we.Jl& Va1ley~ and with low conductivity. and low arsenic .runoff from Owens Valley 
tributaries. 

Boron and fluoridecoDcentrations were both 1 mg/l or less and averaged about O.S 
to 0.6. mg/l Boron and fluoride showed poor correlation with conductivity for the same 
reasons discussed above for arsenic (Figures 111-112). Only geothermal sources have 
significant arsenic, boron, and fluoride, while several sources have high conductivity. 

Nutrient. and Organic$ 

Nitrate· aIld pbQsphate concentrations were generally . .low and averaged about 
0.12 mg/l {Qr nitrate an.dO;08'mg/l{of phosphate (0~025 mg/l-P). Nitrate and pbosphate 
were pO()rly· correlate.d with conductivity (Figures 113~ 114). 

Groundwater 

In 1908, LADWP drilled its first test wells in the Middle and Lower Owens River 
basin to investigate· the feasibility of exporting groundwater to supplement surface water 
diversions during the peak irrigation season. The first wells were artesian wells located east 
of Independence. Groundwater export began in earnest in 1917, when production wells 
were drilled, half of which were installed with air compressors to augment artesian flows. 
Since 1~17. more than 5QO wellsbave been drilled; about 90 of these. ar~ pump-equipped 
with yields of 1,()OO.5.000gallons per minute (2~10 cis). Pumpageincreased· steadily from 
19J7 with inc(easingde~and to a p,eak of about 140,000 af/yr in 193J, supplying 
approximately 30% ()f total aqueduct flow that year. Between 1932 and 1960,almost no 
pumping,occurred because IADWP ·water needs were . met by exports ftom ,the ·Upper 
Owens River, Mono Basin, the Colorado River, and other surface water sources. The water 
table rose as a result of pumping cessation, and groundwater discharge from artesian wells 
during this period increased from less than 5,000 af/yr to about 10,000 af/yr. In 1960, 
groundwater pumping resum~, and pumpage between 1971 to 1983 averaged about 
100,000 af/yr, with an occasional peak of 160,000 af/yr. The water table has fallen in 
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response, and with it artesian discharge has decreased. Several springs have dried up as a 
result of pumping. In particular, Fish Springs Hatchery is now supplied by wells from the 
Big Pine wellfield. 

The majority of the about 500 wells currently in existence are drilled at depths 
ranging from 100 to 600 feet and are located on the west side of the Owens River Valley 
along lines perpendicular to groundwater flow patterns. Although about 80% of the wells 
are artesian, these free-flowing wells in recent years generally have contributed less than 
10% of the total groundwater export. Wells in the Owens River Valley have for the 
purposes of this report been grouped into four major wellfields: Laws (LW), Bishop-Warm 
Springs (BW), Big Pine-Crater Mountain (BP), and below Tinemaha (BT). The BT 
wellfield group encompasses all wellfieldslocated betweenTinemaha and Haiwee reservoirs: 
Taboose-Aberdeen, Thibault-Sawmill Creek, Independence-Oak Creek, Symmes-Shepherd 
Creek, Bairs-George Creek, and Lone Pine. Groundwater pumped from the LW, BW and 
BP wellfields between Pleasant Valley and Tinemaha reservoirs are discharged into the 
Middle Owens River and affect water quality at the Tinemaha reservoir outlet. 
Groundwater withdrawals from the numerous wellfields between Tinemaha and Haiwee 
reservoirs are discharged into the lA Aqueduct at several points along this reach and affect 
water quality at the lA Aqueduct filtration plant. 

From 1971 to 1983, average pumpage was 13,758 af/yr from LW, 4,344 af/yr from 
BW, 27,512 af/yr from BP, and 52,128 af/yr from BT. The BP and the Taboose-Aberdeen 
wellfields account for approximately 50% of the total groundwater pumpage (97,742 af/yr) 
from the Owens River Valley. Pumpage is generally one-third of well capacity. Figure 115 
depicts individual well capacities within the four major wellfields. Combined capacity is 59 
cfs for the 14 wells in LW wellfield, 26 cfs for the 11 wells in the BW wellfield, 97 cfs for 
the 19 wells in the BP wellfield, and 161 cfs for the 47 wells' in the BT wellfields 
(Tables 44-47). Overall pumping capacity is 343 cfs. The groundwater pumping is greatest 
during periods when runoff is insufficient to supply Los Angeles water demands. The 
groundwater has the highest impact on water quality when pumping is high relative to runoff 
and releases from Lake Crowley reservoir. 

Transient Parameters 

Groundwater temperatures generally fluctuate much less seasonally than do surface 
water temperatures, and they average 17'C (Table 48). Significant variations exist between 
individual wells, however, and temperatures have been found to range from 4 to 28°C 
(Figure 116). Local geothermal activity may produce some warm groundwater temperatures, 
but these temperatures may be seasonal average temperatures~ Pumping has been used to 
control ice damage to the aqueduct during winter. Groundwater pH ranges from 6.5 to 9.2 
and averages 7.5 (Figure 117). 
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Minerals 

Groundwater is 'generally6flower'luality ,than surface water because of its higher 
mineral content.0wens Valleygroun€lwaterconductiVitiesrange from lOO'to 1~600 J.iS/cm 
(Figure 118) and average 288J.1.S/cm (Table 48). The LW wellfieldhas the highest median 
c0nouCtiivityof528 J.l.S/cm, foll()wed by BP (318 J.l.S/cm) andBW (206 J.l.S/cm). BT has the 
lowest median conduc.ivity ;of lS6i#J.S!cm,but some vety ,productive wells within theBT 
wellfield '(in the 'Taboose-Abetdeenand Thibault-Sawmill Creek weUfields) have 
condu«ivities above l~OOO fJ.S/ctn,tbussignifica:ntlylowering me overall water quality of t.he 
B1' \wenfi~td. Groundwater ·froInthesehighconduetiVityweUs 'generally nave ;high 'boron, 
C6Bc~.tioiisana ;8 (few also have 'elevatedarsem~ levels, '~ndicating a igeothermal 
int'tuence.Some weUsha\lemuoh higber 'concentrations ;of minerals than others. 

The ratios of ion concentration 'to conductivity are 'relatively constant for each 
individual well hut variable within and between wellfields. Tables 44-48 lists the lOR of ion 
concentrations from the .majOr welrfields. 

'L W wells have the highest average calcium concentrations of 50 mg/l, and BW the 
lowest of 17 Illg/1 (Figure 119). Overall average calcium concentration is 23 mg/l. LW 
we~l'S also 'have the highest average 'magnesium concentration of 10.5 mg/l, followed by BP 
(7.8mg!I), BT(6.7rng/I), and BW{2.S mg/l) (Figure 120). Average sodium concentrations 
for the four wellfieldsare 49·rngfl (LW), :!8mg!1 (BF), 27 mg/l (,sf), and 21 mg rBW) 
(Figure 1<21). Averagepota'ssi1:rmiCencentratloos range from'S.91ngll to2.4'mg/l, wi~h LW 
again eXhibiting the highest'con-centrations ana :BW !the lowest 'concentratiellS;{Figure 122}. 
Sulfateandchlotideconc-elltratiohS follow the same trend, ranging· from 85 ,mg/l (L W) to 
11 mgll (tiW) and 13 mgt'! (L W) to 4; 1 mg/I (8W) (Figul"es 123-124). 

Arsenic was measured above the LADWP detection limit of 10 J..I.g/lina few wells 
(Figure 125). Median 'borottconcentrations 'were 0.11 mg/l, but some wells in the Taboose
Aberdeen and the Thibault-Sawmill Creek consistently had concentrations above 1.00 mg/I. 
and some as high as 3.30 mg!l (Figure 126). Fluoride COIicentrations were variable between 
wellfields, with the highest values (4.0 mg/I) found within the BW and the L W wellfield and 
the lowest within the 10 and SS wellfields (Figure 127). 

Particulates and Metals 

Iron is the' only metal that has been routinely measured. The majority of the 
measurements were below detection liinits,although some individual wells recorded iron 
concentratiorts as high as 1.2 mg/l (Figure 128). 
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Nutrients and Organics 

Nitrate and phosphate values are generally quite variable. Some wells in the 
Taboose-Aberdeen and the Thibault-Sawmill Creek apparently have elevated levels of 
nitrate and phosphate (Figures 129-130). 

The influence of groundwater pumping on overall water quality at the LA Aqueduct 
filtration plant is determined by the ratio of groundwater to surface water exports. An 
overall ion ratio for constituents of interest from Owens Valley groundwater can be 
calculated by flow-weighting the contribution from individual wells according to capacity. 
Actual pumping may be quite variable from month to month, but the potential contribution 
from groundwater can be generally determined in this way. Figures 131-138 shows the 
relationship between selected mineral concentrations and conductivity for each major 
wellfield. . 

LOS ANGELES DEPARTMENT OF WATER AND"POWER 
WATER SUPPLY QUALI1Y 

Water supplies for the City of Los Angeles are obtained from a combination of local 
groundwater wells, the LA Aqueduct, and MWD. The City of Los Angeles relies primarily 
on LA Aqueduct and local groundwater supplies to meet its water demands because~ water 
from these sources is generally of better quality and less costly. However, the LA Aqueduct 
and local groundwater supplies cannot meet the total demand, and the City of Los Angeles 
relies on water purchases from MWD to supplement its water supplies. During low runoff 
years such as 1976 and 1977, the proportion of MWD supplies increases. In high runoff 
years, the MWD supplies decrease. Recently. as LA Aqueduct deliveries have fallen due 
to drought and court injunctions, MWD purchases have grown correspondingly to more than 
50% of the total water supply. Local groundwater extraction has remained relatively 
constant at 100,000 af/yr, although it increases slightly in drought years. The amounts of 
water supplied by each source are presented in Table 49. 

Local Groundwater Supplies 

Local groundwater is extracted from four basins: the Upper Los Angeles River Basin 
(also known as the San Fernando Groundwater Basin) and Sylmar, Central, and West Coast 
Basins. The Upper Los Angeles River Basin supplies the majority of groundwater delivered. 
Groundwater supply peaked in 1989 due to drought demands at 136,300 af/yr. In 1977, 
which was the previous high year, the supply was 132,300 af/yr. (Tiegen pers. comm.) 
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Los Angeles Aqueduct Filtration Plant 

The final raw water supply at the lA Aqueduct terminus consists of a combination 
of Mono Basin exports, surface water from the Owens River, and pumped groundwater from 
the Owens River Valley. 

The average volume of water supplied by the lA Aqueduct is approximately 
360,000 af/yr, with a maximum volume of 520,000 af/yr in 1984. The contribution of Mono 
Basin exports to the lA Aqueduct averages approximately 54,000 af/yr (Los Angeles 
Department of Water and Power 1991). In 1990, lA Aqueduct supplies decreased to 
206,000 af/yr, which is close to the 1941 minimum volume, and MWD supplies increased 
to the maximum volume of 395,000 af/yr. The lA Aqueduct filtration plant is designed to 
treat a peak flow of 600 million gallons per day (1,841 af per day or 928 cfs). The plant 
utilizes conventional treatment processes, induding screening, flocculation, sedimentation, 
and chlorination to purify and disinfect these raw water supplies. A combination of 
ozonation and deep-bed filtration provides the most effective level of additional purification. 

Minerals 

Historical lADWP water quality data for the lA Aqueduct filtration plant are 
presented in Table 50. Conductivity at the lA Aqueduct filtration plant was higher than 
Tinemaha reservoir outlet values, indicating that aqueduct sources between Tinemaha and 
Haiwee reservoirs had conductivities higher than were present at the Tinemaha reservoir 
outlet. Conductivity ranged from 173 to 618 JJ.S/cm and averaged 340 JJ.S/cm. Conductivity 
versus time (presented in Figure 139) indicates a pattern similar to Tinemaha reservoir. 
Conductivity values were usually 300-400 JJ.S/cm, with a few periods with lower conductivity 
values, presumably during peak runoff months. 

Chloride concentrations ranged from 6 to 47 mg/l and averaged 18 mg/l, a slight 
increase over Tinemaha reservoir chloride values. Selected mineral ion concentrations at 
the LA Aqueduct filtration plant were very similar to Tinemaha reservoir; the relationship 
of each ion to conductivity as presented in Figures 140-145 shows about the same linear 
pattern. Calcium and sulfate concentrations increased slightly. Calcium concentrations 
ranged from 15 to 36 mg/l and averaged 25 mg/l (Figure 140). Sulfate concentrations 
ranged from 11 to 220 mg/l and averaged 28 mg/l (Figure 142). 

Arsenic concentrations ranged from undetectable to 66 JJ.g/l and averaged 22 JJ.g/I, 
which is about the same as the Tinemaha reservoir outlet concentration. Arsenic showed 
a similar relationship with conductivity as it did at the Tinemaha reservoir outlet, although 
over twice as many samples were collected at the LA Aqueduct filtration plant (Figure 143). 
Boron and fluoride concentrations were almost identical to those at the Tinemaha reservoir 
outlet. Concentrations of both constituents averaged 0.5 mg/I. The relationship between 
boron and fluoride and conductivity also is similar to that at the Tinemaha reservoir outlet 
(Figures 144-145). 
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Nutrients and Organics 

LA Aqueduct filtration plant nitrate and phosphate concentrations as functions of 
conductivity are presented in Figures 146 and 147, respectively. Nitrate and phosphate 
concentrations were poorly correlated with conductivity and were generally low. 

Metropolitan Water District Supplies 

LADWP's sources of water, besides local groundwater and the LA Aqueduct, are 
MWD supplies from the Colorado River (CR) and the State Water Project (SWP). MWD's 
total deliveries of water to LADWP have averaged about 200,000 af/yr for the last 5 years. 
In fiscal year 1989-1990, MWD delivered more water, approximately 395,000 af, primarily 
due to drought conditions and reduced LA Aqueduct supplies. 

MWD completed the 242-mile-Iong CR aqueduct in 1941 and contracted with SWP 
to obtain water from the 444-mile-long California Aqueduct in 1960 (Los Angeles 
Department of Water and Power 1991). SWP deliveries to MWD began in 1973. MWD 
blends water from both sources and distributes this water to LADWP. The composition of 
blended water is highly variable and is affected by complex water availability and delivery 
agreements. 

In the last 6 years, the proportion of CR water comprising MWD supplies ranged 
from approximately 75% in 1985 and 1986 to approximately 48% in 1990. The resulting 
52% of MWD supply obtained from SWP in 1990 was the highest since 1971, reflecting 
MWD's increasing reliance on SWP supplies (Los Angeles Department of Water and Power 
1991). 

Water quality data are summarized in Table 51 based on 1985-1990 MWD data from 
each water source. Two locations were selected to represent each of these sources: Lake 
Mathews (CR) and Castaic Lake (SWP). These locations were selected because they utilize 
100% of their respective sources. 

Colorado River 

Conductivity and IDS values from 1985 to 1990 are presented in Figure 148. 
Although both MWD water sources have high conductivies and salinities, the conductivities 
in the CR were consistently higher than in the SWP and showed less variability, ranging 
from 834 to 958 J.l.S/cm and averaging 887 J.l.S/cm. IDS values for the CR ranged from 520 
to 609 mg/l and averaged 556 mg/I. Chloride values for the CR ranged from 55 to 77 mg/l 
and averaged 63.5 mg/l (Figure 149). The mineral content, alkalinity, and hardness are all 
generally higher in the CR than in the SWP. Arsenic, boron, and fluoride concentrations 
are presented in Figures 150-152, respectively. 

Water QIIqJily Dala Report 

1185\ WATRQUALA Ux 3-30 
Ch 3. Water Quality Data Summaries 

Janwuy 1993 



Calcium and magnesium were fairly stable in the CR, ranging from 64 to 78 mg/l and 
24 to 29 mg/l, respectively (Figure 153). Sodium values in the CR ranging from 71 to 
91 mg/l were higher and fluctuated less than in the SWP. Figure 154 presents sodium and 
chloride values versus conductivity. Potassium values in the CR were low, ranging from 3 
to 5 mg/l, and were therefore not presented graphically. 

The average arsenic concentration of the CR was 3 J.'g/l, similar to the SWP. No 
apparent correlation with conductivity was noted (Figure 155). The CR had lower boron 
concentrations but higher fluoride concentratiops than the SWP. Concentrations of both 
constituents were below 0.5 mg/I. Boron and fluoride concentrations are presented in 
Figures 156 and 157, respectively. A slight inverse correlation between conductivity and CR 
boron concentrations exists. 

State Water Proj.ect 

SWP water is in itself a mixture of water from the Sacramento River and the San 
Joaquin River that is occasionally influence<i by seawater intrusion. SWP conductivities 
ranged from 376 to 722J.'S/cm and averaged 536 /J.s/cm. IDS values for the SWP ranged 
from 235 to 410 mg/l and averaged 301 mg/I. Chloride values are presented in Figure 155. 
The SWP chloride values historically have been less than the CR,ranging from 18 to 
60 mg/l until late 1987. SWP chloride values increased by a large margin over CRvalues 
at this time up to a maximum 'of 128 mg/l in mid-1989. Since SWP chloride concentrations 
have equaled or exceeded CR values from about 1986, other major ions are contributing to 
the higher. conductivity and IDS of the CR. 

Calcium and magnesium concentrations in the SWP were more variable than those 
of the CR, ranging from 23 to 42 mg/1 and 6.5 to 19 mg/l, respectively. Calcium and 
magnesium versus conductivity is presented in Figure 153. Sodium values were lower and 
more variable than the SWP; values ranged from 33 to 88 mg/I. Figure 154 presents sodium 
and chloride values versus conductivity. Potassium values were low, ranging from 3 to 
5 mg/I. 

Both the CR and the SWP had similar arsenic concentrations. Arsenic concentra
tions in the SWP averaged 2.2 J.'g/I. No apparent correlation with conductivity was noted 
(Figure 155). 

The SWP had higher boron concentrations but lower fluoride concentrations than the 
CR. Concentrations of both constituents were below 0.5 mg/I. The high variability of SWP 
boron 'and fluoride concentrations is evident in Figure 156. A slight inverse correlation 
between conductivity and SWP boron and fluoride exists (Figures 156-157). 
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Table 1. Comparison of Median 1991 Mineral to Conductivity Ratios 
-----_._ .. _-- - . 

Locat ion: HC CalEC MglHC S04/EC CI/EC NatHC KJEC AsIEC FIEC BIEC ,P04/EC 
p.S/cm % % % % % % % % % % 

------- --_._------------ -----------~------.---------------~-----

Lee Vining Creek (1) 44 12.50 1.14 10.91 1.75 4.09 1.59 NO NO 0.04 0.04 
Walker Creek (1) 40 10.75 1.40 14.50 1.64 5.50 1.83 NO NO NO 0.18 
Parker Creek (I) 52 14.62 1.06 15.38 1;92 3.08 1.33 NO NO NO 0.15 
Rush Creek (1) 51 14.12 l.16 7.65 1;96 3.53 1.24 7.84 NO 0.04 0.10 
GTani Lake Outlet (1) 61 13.11 1.64 6.56 3.28 4.92 1.64 NO NO 0.05 0.05 
TURnel Make (1) 423 9.46 4.26 1.65 1.82 5.20 0.73 3.78 0.09 0.06 O.ot 

BigSpfings (1) 217 3.09 3.32 3.23 4.33 11.98 1.94 7.83 0.23 0.19 0.17 
Mammoth Creek (1) 89 9.44 3.03 4.16 NO 5.84 1.24 6.74 0.11 NO 0.06 
Hot Creek (1) 557 2.15 1.06 5.03 8.98 16.88 1.53 44.88 0.39 0.39 0.05 
Henton Crossing (1,2) 476 3,99 2.52 3.36 6.93 13.03 1.47 12.61 0.27 0.27 0.05 
COIlvict Creek (1) 159 17.61 0.28 8.81 ND 0.94 0.47 3.14 NO NO ND 
McGee Creek (1) 95 14.74 0.52 10.53 ND 1.89 0.95 NO NO ND 0.04 
Hilton Creek (1 ) 27 13.70 0.78 NO NO 5.93 1.78 ND NO NI> 0.22 
Crooked Creek (1) 62 10.81 1.35 2.58 1.61 7.42 2.58 NO 0.32 ND 0.03 
Rock Creek (1) 34 8.82 0.65 6.18 NO 9.12 1.74 NO 0.29 NO 0.03 
Crowley Lake Outlet (1) 519 4.24 1.27 3.66 7.13 14.64 1.58 18.11 0.27 0.27 0.04 

Tinemaha Lake Outlet (2) 310 7.42 1.45 7.10 4.84 10.97 1.23 6.45 0.19 0.15 0.02 
Groundwater (2) 229 8.90 2.00 7.90 3.10 8.30 1.10 4.70 0.14 0.06 0.02 
lAA Filter Plant (2) 337 7.42 1.75 7.72 5.04 10.68 1.19 5,93 0.18 0.15 0.02 

State Water Project (3) 518 5.41 2.70 11.97 9.46 0.62 0.39 0.03 0.04 
Colorado River (3) 880 7.84 2.90 7.05 8.86 0.45 0.34 0.03 0.01 

Sources of Data: 
1: Jones & Stokes Associates 1991 Sampling Program 
2: Los Angeles Department of Water and Power 
3: Metropolitan Water District 

Notes: M~dian 1991 JSA values were used where available; otherwise maximum values or LADWP data were used to c:alculate the ion tocond cf 't 
ratios. . U lVi Y 

NO indicates that all measurements were below detection limits. 



Table 2. Content and Column Formats for Lotus 1-2-3 Data Files. 

Columns 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
o 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

AA 
AB 
AC 
AD 
AE 
AF 
AG 
AU 
AI 
AJ 
AK 
AL 
AM 
AN 
AO 
AP 
AQ 
AR 
AS 
AT 

Contents 

Sampling Date 
Flow 
Flow 
Field Conductivity 
Field pH 
Field Temperature 
Field Dissolved Oxygen 
Field Alkalinity (as CaC03) 
Analyses Date 
Laboratory Conductivity 
Laboratory pH 
Total Organic Carbon 
Color 
Turbidity 
Total Suspended Solids 
Total Dissolved Solids 
Laboratory Alkalinity 
Hardness 
Calcium 
Magnesium 
Sodium 
Potassium 
Sulfate 
Chloride 
Silica 
Boron 
Fluoride 
Bromide 
Ammonia (as N) 
Total Kjeldahl Nitrogen 
Nitrate (as N) 
Total Phosphate (as P) 
Dissolved Phosphate (as P) 
Silver 
Aluminium 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Mercury 
Manganese 
Lead 
Selenium 
Zinc 

Notes: '~ 

Units 

mmm-yy 
cfs 

AF/month 
. pS/cm 

-log(H+) 
°c 

mg/l 
mg/l 

mm-dd-yy 
ILS/cm 

-log(H+) 
mg/l 
units 
NTU 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
p.g/l 
ILg/l 
p.g/l 
p.g/l 
ILg/l 
ILg/l 
ILg/l 
ILg/l 
p.g/l 
p.g/l 
p.g/l 
ILg/l 
ILg/l 

If the worksheet contains data from more than one source, the second set of data with identical 
headers will be located under columns AV to CO. Statistics are located below the data which 
begin at row 16. 



Table 3. Water Quality Data Available in Lotus 1-2-3 Format 

File Name Sample Location Record Period # Samples Data Source Data Location 

. MONOLAlCE.WKI Mono Lake 1974-1990 255 LADWP all .. 1:276 
LEEVlNIN.WKl Lee Vining Creek 1934-1939 53 LAOWP aI6 .. at68 

Lee Vining Creek 1940-1947 54 LADWP a69 .. at122 
Lee Vining Creek 1991 8 JSA &vI23 .. coI30 

WALKER.WKI Walker Creek 1991 8 JSA aI6 .. at23 
PARKER.WKI Parker Creek 1991 8 JSA aI6 .. at23 
RUSH.WKI Rush Creek 1991 8 JSA aI6 .. at23 
GRANTSUR.WKI Grant Lake Surface 1991 10 JSA aI6 .. at25 
GRANTBOT.WKI Granl Lake Bottom/Outlet 1934-1939 50 LADWP aI6 .. al65 

Grant Late Bottom/Outlet 1940-1989 354 LADWP a68 .. at662 
Grant Late Bottom/Outlet 1991 10 JSA av672 .. c0681 

BIGSPRIN.WKI BigSprinss 1933-1939 68 LADWP aI6 .. at83 
Big Springs 1940 10 LADWP a84 .. at94 
Big Springs 1991 8 JSA av693 .. c0700 

EASTPORT.WKI Bast Portal 1936-1939 38 LADWP aI6 .. at56 
Bast Portal 1940~1982 299 LADWP &57 .. at571 
Bast Pertal 1991 8 JSA av666.co673 

BELOW-EP Below East Portal 1940-1988 303 LADWP aI6 .. a&586 
MAMMOTH.WKI Mamlll,oth Creek 1933-1939 48 LADWP aI6 .. at63 

Mammoth Creek 1940-1980 240 LADWP a64 .. at303 
Mammoth Creek 1991 8 JSA av304 .. c0311 

HOT.WKt Hot Creek 1965-1990 233 LADWP a20 .. at322 
Hot Creek 1982-1991 97 USGS av230 .. c0329 
Hot C(eek 1991 8 JSA eq330 .. ej337 

BENTON.WKI Benton Crossing 1973-1980 84 LADWP aI6 .. atl08 
Benton Crossing 1991 8 JSA avl09 .. coI16 

CONViCT.WKI Convict Creek 1933 1 LADWP aI6 .. at16 
Convict Creek 1941-1983 64 LADWP aI7 .. at80 
Convict Creel: 1991 8 JSA av81..co88 

MCGEE-WKI McGee Creek 1941-1983 66 LADWP aI6 .. at81 
McGee Creek 1991 8 JSA aV82 .• c089 

HILTON.WKI Hilton Creek 1947-1980 57 LADWP aI6 .. at72 
Hilton Creek 1991 8 JSA av73 .. co90 

CROOKED.WKI Crooked Creek 1991 8 JSA a16 .. at23 
ROCK.WKI Rock Cr4'lek 1941-1980 54 LAOWI' aI6 .. at69. 

Rock Creek 1991 8 JSA av70 .. eo77 

CROWSl1R1.WKI Crowley Lake Surface #1 1991 10 JSA aI6 .. at2S 
CROWSUR2.WKt Crowley Late Surface #2 . 1991 9 JSA aI6 .. at25 
CROWSUR3.WKI Crowley Lake Surface #3 1991 9 JSA aI6 .. at25 
CROWSUR4.WK1 Crowley Late Surface #4 1991 9 JSA aI6 .. at25 
CROWBOT1.WKI Crowley Lake Bottom/Outlet 1940-1991 558 LADWP a22 .. at639 

Crowley Lake Bottom/Outlet 1991 10 JSA av640 .. c0649 
TINBMAHA WKI Tinemaha Outlet 1933-1939 32 LADWP aI6 ... at47 

Tinemaha Outlet 1947-1991 531 .LADWP aI36 •. at673 
Tinemaha Outlet 1974-1990 103 USGS av467 .• 00607 

VNNORMAN.WKI LAA Filter ~ant 1934-1939 137 UDWP aI6 .. atl52 
LAA Filter Plant 1940-1991 706 LAOWP aI53 .. at858 

MWD.WKI Metropolitan Water District 1985-1990 66 MWD as .. ay73 

<:t:" 

Notes: 
LADWP~Los AngelesDepart~entof Water and Power 
JSA: Jones & Stokes Associates, Inc. 
USGS: U.S. GeologiealSurvey 
MWD: Metropolitan Water District 



Table 4. JSA 1991 Sampling Program: Results from May 1 - 3 Water Quality Sampling. 

.... _--_._----_ ... ---~- ----.------------.-- ------------ •.. _-_ . 
---"--~ 

DotCldioa - Bil Dot M_oth Coawid McGee lliIIoa Crooted Roc:k B_OD er-I"!I' er-I.,. Cr_I.,. er-I.,. er-I.,. au ... P ... t... Walt.......... VIIliaJ G ..... Lt Gnat Lt 
Vuillblo: u ... : 1imiI: Port": Spriap: Creek: Crock: Crock: Creek: Creek: Creek: Crock: Xias: S ... fl: Bot 1: Sud:Z: 5 ... (3: s ... r 4: Crock: Croat: Crael: Crael: s__ Bottoai: 

.. -_ ... _ .. _. __ .. _-_ .. _-----

• ....,..."" e ..... adMly ,.si- t 430 217 616 178 173 122 43 121 61 503 509 508 92 66 51 57 63 62 
1'10" Ccmdudiwity ,.si- lO 308 155 700 60 72 70 20 71 37 300 312 305 60 40 33 35 40 40 
Mo .. T_pe ......... "C 0.1 12.1 8.0 30.0 0.0 4.0 3.5 2.5 5.5 3.9 5.8 8.9 8.3 8.8 7.5 7.7 6.3 8.9 7.9 
1'10" DioaJIoed OIly ... aorJI 0.1 
........ ""pu -1"11('1+) 0.1 7.5 8.3 7.4 7.5 7.5 7.1 6.9 7.0 6.8 8.0 8.4 8.4 6.8 6.7 6.8 6.7 6.8 6.6 
l'Io"pll -I"II(U+) 0.1 8.8 8.7 
Tot" Di_oed SoIIda "iii 15 280 160 400 110 110 78 35 100 51 330 310 320 60 46 42 37 40 38 
AIbIieiIy (u CL'03) "iii 2 220 89 190 85 70 40 19 58 25 190 180 180 34 18 13 16 20 20 
CWorido aorJI 1 8 9 59 NO NO NO NO 1 NO 34 38 38 3 NO 1 1 2 2 
Stdrato aorJI 2 6 7 33 7 15 14 NO 2 4 17 21 21 5 8 6 7 3 3 UanI._ (u Col.'03) IDIiI 1 180 46 58 58 80 50 15 30 13 98 77 77 34 23 15 19 22 22 
Calci_ IDIiI 0.1 39 6.7 13 12 29 19 5.4 9.9 4.7 19 20 19 11 7.8 4.7 6.6 7.5 7.4 
M ... _ ... IDIiI 0.1 18 6.9 6.0 6.9 0.50 0.62 0.45 1.2 0.58 12 6.5 6.2 1.2 0.74 0.81 0.68 0.95 0.92 
Sadillill Ii "iii 0.5 22 26 100 13 1.6 2.6 2.2 14 6.3 62 66 67 3.6 2.6 3.0 2.2 2.5 2.5 
Pot ... _ aorJI 0.01 3.1 4.3 9.5 2.6 0.79 1.1 0.9 2.7 1.2 7.0 8.2 7.7 1.0 0.93 1.0 0.79 0.85 0.86 
Silica mill 0.1 54 55 64 30 9.5 11 9.2 32 15 55 26 26 11 13 12 8.4 7.1 6.8 
Boma mill 0.02 0.28 0.45 2.60 NO NO NO NI> NO NO 1.30 1.5 1.5 0.04 NI) NO 0.02 0.04 0.03 
MuCMido -iii 0.1 0.3 0.5 2.6 0.1 NI> NO NO 0.2 0.1 1.3 0.1 1.3 NO NI> NO NI> NO NO 
Br ....... mIiI 0.01 NI> NI> NI) NO NI> NI> NI> NO 
Broad .. aorJI 0.01 0.026 0.040 0.17 0.016 NI> NO NO 0.027 NO 0.098 0.100 0.100 NO NO NO NO NO NO 

Allioa/Coli .... Ralio 1.07 1.05 1.11 1.00 1.06 1.00 0.90 0.92 0.97 1.08 1.09 1.09 1.04 0.90 0.89 1.00 0.86 0.88 
A1t/11an1a_ Ratio 1.22 1.93 3.28 1.47 0.88 0.80 1.27 1.93 1.92 1.94 2.34 2.34 1.00 0.78 0.87 0.84 0.91 0.91 
I!CIIDS Ralio 1.54 1.36 1.54 1.62 1.57 1.56 1.23 1.2i 1.20 1.52 1.64 1.59 1.53 1.43 1.21 1.54 1.SS 1.63 
CAlMsRalio 2.17 0.97 2.17 1.74 SS.OO 30.65 12.00 8.25 8.10 1.SS 3.08 3.06 9.17 10.54 5.80 9.71 7.89 8.04 

AIa ...... ( .. N) -iii 0.05 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
1111" Kjc/daItI N"dropa mlil 0.5 NO NO NI> NO NI) NO NO NO NO NO 0.5 NO NI> NO NO NO NO NO 
Nilr.ao(uN) mlil 0.2 NO NO NI> NI> NO NO NO NI> NI> NO NO NO NO NO NO NI> NI> NO 
'.111" Pho ..... o mlil 0.02 0.08 0.36 0.28 0.08 NO NO NO NO NO 0.24 0.10 0.10 NO NO 0.02 NO 0.05 0.03 
DiooaIvod Ph ...... o mlil 0.02 0.07 NO 
ChI.,...,.,.,UA p.rJI 
Tot" Orpaie e .. _ aorJI 3 NO 3.4 3.5 4.1 NI> 3.3 3 7.5 5.8 7.3 11 10 3.5 NO 3.1 ND 3.5 NO 
Color ..... 3 NO 10 3 10 NO 3 10 45 20 30 15 10 NO 3 10 NO NO NO 
Tot .. S ......... ed Solido -iii 3 NI> NO 8 NO NO NO NO 3 NO 4 4 3 NO NO NO NO 11 6 
...... lIidiIy N11J 0.1 1.5 0.4 1.4 0.4 0.2 0.3 0.3 1.0 0.6 1.0 1.4 0.9 0.4 1.4 0.5 0.3 3.2 3.4 

A1l11Diaium p.rJI 50 76 NO 110 NO NO NI) NI> NO NO NO NO 130 120 NO 200 
Iroa p.rJI 30 390 40 89 74 NO 50 71 590 120 140 62 38 96 130 78 110 330 230 
M .... _ p.rJI 10 230 NI> 51 NO NI> NO NO 48 NI> 95 13 14 29 NO NI> NI> 39 32 
Annie I'fII .. 17 19 330 6 7 NO NO NO NO 110 NO NO NI> NO NO 
BMiu. I'fII 10 120 23 36 NO NI> NI> NO NO NI> 25 NI> 15 NO NO NO 
c.daoi_ I'fII 0.1 0.3 NI) NO NO NI> NO 0.1 NO NO NO NI> NO NI> NI> NO 
ehrOllli ... I'fII 1 NI> NO NI> NI> NI) NO NI> NI> NI> NO 2 1 NO NO NO 
e ....... p.rJI 20 .... 1) NO NI> NI) NI) NI) NI) NI> NO NO NO NO NI> NI) NO NI) NI> NI> 
l.-d I'fII t NO NI) NI) NI) NI> NO NO NO NO NO NO NI> NO NI> NI> 
Morcary I'fII 0.1 NO NI> NI> NI> NO NO NO NO NI> 0.3 NI> NO NO NO NO 
SoI";_ I'fII 1 NI> NO NO NO NO NO NI) NO NI) NO NO NI) NI) NO NO 
SiI_ I'fII 1 NO NI> NO NO NI> NO NI) NO NO NO NO NI> NO NI> NO 
Zinc I'fII 10 NO NO NO NO NI) NI) NO NO NO NO 34 10 12 NI> NO NO 30 NO 

._ ... __ . __ .. _-
~ ... _--------_ .. _._-._-_ .. _-- .... --.-.-..•. 

"- The cia -1IIIIpIod by Doua a-r, R_ Browa, Mille ZUoIi, ud J_ Field of "-.t SIaU8 ~ ud ...".. by ANlAB . 
AIWyIicallIbanIarieI (lIepan No. 134W). 



Table 5. JSA 1991 Sampling Program: Results from May 15-17 Water Quality Sampling. 

Ddcc:tioa IlaII Big Dot Mammotb c ... vid Mc:Gco 1lih0D Crooked Ilodt BcatOll er-I., er-I., Crowl., Crowl., Crowl., Ruob Part... WaUt... Lee VmiD, <innt Ii <innt Ii 
V.iab"': Uait.: limit: Portal: Spriap: Creck: Creck: l."reck: Cr .. ck: CrccIt: CrccIt: Crect: Xinl'l' Surft: Bot t: S .... r1: Surf]: Surf 4: CrccIt: CrccIt: CrccIt: CrccIt: S .... face: Bottom: 

- -.~-~ --- ----- - --- -,--_.-,._. __ .- "------ --_._,""._._-_ ... - ~-- ---.-- --~----------- ----.--- -._._--- -- .- .. - ._-_._---- ----

Labor .. "" <: ... dud ivity ,.s/em I 433 208 618 136 171 95 35 128 47 531 510 519 517 533 520 81 64 51 53 64 63 
Meld Coad'udivitJ ,.sI- lO 340 155 690 84 110 70 25 118 34 370 385 375 395 420 405 59 47 37 38 45 45 
Meld lanpcnture ·c 0.1 11.6 10.4 26.3 3.9 4.9 11.2 8.3 18.5 10,0 5.8 10.0 9.3 10.5 12.1 11.3 10.9 10.5 9.2 9.6 10.9 9.9 
lliold Oi_wed O&y_ msll 0.1 8.8 7.2 8.8 8.8 8.8 7.8 
l.ationoIiHy pll -1"Il(1I+) 0.1 7.8 8.4 7.6 8.1 8.2 7.9 7.3 7.8 7.5 8.4 8.7 8.6 8.7 8.7 8.7 7.6 7.5 7.4 7.5 7.7 7.7 
Mold pU -1.,.0+) 0.1 7.7 8.3 7.4 8.1 7.6 8.t 7.9 7.9 8.6 8.1 8.7 8.6 8.7 8.7 8.7 8,0 8.0 8.0 8.1 7.9 8.t 
latal DillOlwed SoIida ms/I 15 270 150 400 82 100 59 23 tOO 32 330 310 320 320 3Ut 310 56 40 39 34 39 35 
A1bliaity (u CaC(1) msll 2 210 85 180 61 68 33 15 59 22 200 190 190 190 200 190 30 18 15 14 20 26 
l."bIorido msll 1 7 9 57 NO NO NO NO NO NO 35 38 38 38 39 38 3 NO 1 NO 2 2 
Sulfato msll 2 7 7 31 5 14 10 NO 2 3 18 21 20 20 20 19 4 8 6 7 4 " 11IInI ...... (u (:.0<:01) msll 1 180 "5 59 47 81 39 12 30 12 110 80 80 80 83 80 31 22 15 18 23 23 
CalCium msll 0.1 40 6.6 13 10 30 14 4.4 11 3.8 20 20 20 21 20 20 10.0 7.7 4.8 6.6 7.7 7.7 
Ma._um msll 0.1 18 6.9 6.0 5.1 0.50 0.49 0.42 1.2 0.47 13 6.3 6·." 6.5 7.3 6.5 100 0.69 0.81 0.61 0.88 41.86 
Sodium msll 0.5 21 24 100 8.7 1.5 1.9 1.9 15 4.7 72 72 75 74 79 75 3.5 2.2 3.2 1.8 2.8 2.6 
Pot_um msll 0.01 3.6 4.7 11 2.3 0.84 0.94 0.86 3.1 1.0 8.9 9.2 9.2 9.2 9.5 9.1 0.90 0.87 t.l 0.79 0.96 0.89 
Silica msll 0.1 57 52 52 25 38 9.8 9.2 38 12 55 26 28 27 32 29 11 It 13 7.7 7.4 6.8 
B(won msll 0.02 0.29 0.40 2.5 ND NJ> NO ND NJ> ND 1.4 1.5 1.5 1.5 1.6 1.5 0.04 NO ND NO 0.02 0.02 
I'h,orid .. msll 0.1 0.4 0,4 2.5 0.1 NO NO NJ> 0.2 NO 1.3 t.6 1.5 I." 1.4 I." ND NO NO ND NO NJ> 
Bromide msll 0.01 0.02 NO 0.12 NJ> NO NO NO NO NO 0.05 0,08 0.08 0.09 0.09 0.09 ND NO ND NO NO NO 
Br~iaa msll 0.01 

Aaioa/{:aaioilblo 0.98 0.95 1.02 0.93 1.06 1.01 0.86 0.86 1.09 0.98 1.04 0.98 1.02 1.00 1.02 0.80 0.91 0;96 0.88 0.92 1.10 
A1k/J1anIn_ bio 1.17 1.89 3.05 1.30 0.8" 0.85 1.25 1.97 1.83 1.82 2.38 2.38 2.38 2.41 2.38 0.97 0.82 1.00 0.78 0.87 1.13 
HC{JDS Italio 1.60 1.39 1.55 1;66 1.71 1.61 1.52 1.28 1.47 1.61 1.65 1.62 1.62 1.72 1.68 1.45 1.60 1.31 1~S6 1.6" 1.80 
CNMgRalio 2.22 0.96 2.17 1.96 60.00 28.57 10.48 9.17 8.09 1.54 3.17 3.13 3.23 2.74 Hili 10.00 11.16 5.93 to.82 8.75 8.95 

Ammoaia (u N) msll 0.05 NJ> NO 0.08 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
·Iatal KjoIdabI NitrOIl"D msll 0.5 NO NO NO ND NO ND NO ND NO 0.5 NO 0.5 NO NO NO NO NO ND NO ND NO 
Nilral .. (u N) msll 0.2 0.21 NO 0.31 ND NO NO NO NO NO NO NO NO NO NO NO ND NO ND NO NO NO 
Total Pboapb .... msll 0.02 0.04 0.34 0.23 0.08 NO NO 0.02 0.02 NO 0.24 0.09 0.12 0.10 0.13 0.11 NO NO NO NO 0.03 0.03 
DillOhledPboapbal .. msll 0.02 0.06 0.08 O.lt 0.08 NO 
CblorophyU A prJI 
·latalC)ij;aDic Carbon ms/I 3 NO NO 3.1 3.2 NO NO 4.3 8.3 4.:8 12 7.8 7;9 5.7 7.1 6.9 3.5 NO 3.3 3 4.4 4.3 
Color uail. 3 Nil 5 5 10 4 5 20 45 15 40 15 10 15 15 15 5 5 10 5 5 5 
Total Su ......... edSoIid. msll 3 NO 5 7 NO NO 4 " NO NO 5 NO 5 4 NO NO NO 4 7 NO NO NO 
Turlidily N11J 0.1 1.4 0.5 1.2 0.7 0.3 0.6 0.6 1.3 0.6 1.2 1.3 1.5 2.0 1.3 1.0 0.3 1.2 0.8 0.2 1.0 0.6 

A1ulDiaium prJI 50 Nil NO NO NO 
trOD prJI 30 380 57 83 130 NO 84 200 670 140 120 36 36 37 39 NO 110 160 150 86 69 64 M ... __ 

prJI 10 220 NO 73 39 NO NO NO 36 NO 82 15 34 17 21 17 41 NO NO NO 15 16 
Ancaic prJI 4 20 20 320 110 
Barium prJI 10 110 24 l3 .. 27 
Cadmium prJI 0.1 0.3 NO Nil NO 
Cbromium prJI 10 Nil NJ) Nt> Nil 
Copper prJI 20 Nil ND NI> NJ) Nt> ND Nil Nil NI> NO NU NU NO NO NJ> NI> NU ND ND Nt) NJ) 
l.oed prJI I Nt> NI> NJ) NI) 
Mercury prJI 0.1 NI) NI> NI> ND 
Selenium ,.,;t I NJ> NO ND Nil 
Silv .... prJI I Nil NO ND NO 
Ziac prJI 10 13 NO ND Nil NO NO NO NO NO NO 28 16 13 NO NO NO NO NO NO 20 NO 

Nota: 
The data - rampled by JoatUIa Field lUId M ... ZaDoIi or Joaa AStClba ~ lUId aDIIIyrcd by ANLAB ADaIyIicaJ lIbontorieo (R<!pon No. 13477:5). 



Table 6. JSA 1991 Sampling Program: Results from June 4-6 Water Quality Sampling. 

---,------------'''------,---.-------------~~-

Detection l!alt Big Hot "ammotl> Convict .. dMoe IIiltoa Crooked Itod BeatOD Cr .... ley Crowley <-'rowley Crowl", Crowl", Rush Puker Walker lA>e ViniDg ar ... t Ii GrIUlt U 
V ... iable: Unita: limit: Portal: Spiap: Creek: <-'reek: creek: <-'reek: Creek: Creek: Creek: Xia,;; Surf!: Bot I: Surf 2: S ... fl: Surf 4: Creek: Creek: <-'reek: Creek: Surface: BottCHll: 

------- _._---.-- .- ---- .. ------- ----------_. __ . ---------- --_._----------_._----------

... b"rolory Conductivity "slat! 429 166 345 83 170 56 25 43 26 375 501 518 519 524 518 61 46 61 30 63 63 
Held (:oaductivity "sI_ lO 355 139 412 58 130 28 8 29 2 372 450 420 450 460 460 28 37 22 5 40 35 
Held 'I'_penlur" -.:: 0.1 11.9 16.4 28.2 15.5 12.1 9.2 9.1 22.1 It.3 20.0 14.6 It.2 14.6 14.9 15.7 12.2 14.3 15.4 7.4 13.3 12.9 
Held Diuolvod Oayp mg/i 0.1 8.1 9.3 4.3 7.8 8.9 9.6 9.2 6.1 9.0 10.1 8.5 5.5 8.6 8.9 8.3 9.0 8.4 8.3 10.7 8.9 8.6 
l .. bonIory pll -1"1'(11+) 0.1 7.4 8.4 7.2 7.1 7.9 7.1 6.8 6.8 6.8 8.1 8.5 8.4 8.5 8.6 8.6 1.1 6.8 6.8 6.8 7.3 7.1 
Hold pll -1"1'(11+) 0.1 8.t 8.9 1.6 8.1 8.5 8.1 7.7 7.5 1.7 9.0 8.9 8.6 9.3 9.3 9.0 7.9 7.7 7.6 7.2 8.2 8.7 
1"oIai Di .... vod Solid. mg/i 15 280 120 210 51 100 43 22 40 23 250 300 310 310 320 310 42 38 44 20 49 47 
A1ka1iaity (u CaC(3) mJ!il 2 210 65 100 38 66 20 10 16 10 140 180 180 180 190 190 22 t1 16 6 23 22 
Chloride mJ!il 1 1 7 28 NI> NI> NI> NI> NI> NI> 24 38 40 40 40 41 2 1 NO NO 2 2 
Sulfate mJ!il 2 1 6 19 4 14 5 NI> NI> HI> 14 20 20 21 20 21 4 6 10 4 4 4 
llanla_ (u (:aC03) mJ!il 1 180 38 43 32 80 24 8 12 7 74 77 82 80 84 82 23 14 22 It 23 23 
(:lIIcium mJ!il 0.1 41 5.8 9.5 7.3 29 8.2 3.0 3.8 2.5 15 21 20 21 20 20 7.9 3.9 7.8 3.6 7.9 75 

".JI!I-- mJ!il 0.1 18 5.4 4.2 25 0.45 0.24 0.19 0.52 0.20 8.7 6.4 6.6 6.6 7.2 6.6 0.69 0.511 0.511 0.30 0.112 0.110 
Scali .... mJ!il 0.5 22 18 52 4.3 1.3 0.79 t.6 3.5 1.8 48 75 78 110 79 79 2.0 2.9 1.6 0.82 2.3 2.2 
Pol_am mJ!il 0.01 3.4 3.7 6.2 2.3 0.99 0.63 0.54 1.6 0.58 6.2 8.0 8.2 8.1 8.4 8.3 0.84 1.5 0.81 0.50 0.111 0.85 
Silica mJ!il 0.1 50 44 41 13 8.9 6.4 5.1 11 6.2 49 25 26 26 29 25 7.8 10 7.9 4.7 6.9 6.8 
Bot ... mJ!il 0.02 0.26 0.28 1.2 NI> NI> NI> NI> NI> NI> 0.99 1.4 1.4 1.4 1.5 1.4 NI> NI> NI> NI> 0.02 0.02 
Muoridc mJ!il 0.1 0.3 0.4 1.2 0.1 NI> NI> NI> 0.1 NI> 1.0 1.4 1.4 1.4 1.4 1.4 NI> Nt> NI> NI> NI> NI> 
Bromide mJ!il 0.01 0.02 NI> 0.07 NI> 0.05 NI> NI> NI> NI> 0.04 0.08 0.08 0.08 0.08 0.08 NI> NI> HI> HI> HI> HI> 
Bromiae mJ!il 0.01 

.t\niora/elllioD Kalio 1.00 1.00 1.03 1.04 1.00 1.04 0.83 0.72 0.87 1.03 1.02 1.04 0.911 1.02 1.04 1.02 0.90 1.08 0.84 1.03 1.04 
AIk/llarda_ Ratio 1.17 1.71 2.33 1.19 0.83 0.83 1.25 1.33 1.43 1.89 2.34 2.20 2.25 2.26 2.32 0.96 0.19 0.73 0.55 1.00 0.96 
P£rms Ralio 1.53 1.38 1.64 1.63 1.70 1.30 1.14 1.08 1.13 1.50 1.67 1.67 1.67 1.64 1.67 1.45 1.21 1.39 1.50 1.29 1.34 
CAIIIIlg Rallo 2.28 1.07 2.26 2.92 64.44 34.17 15.19 7.31 12.50 1.72 3.28 3.03 3.18 2.78 3.03 11.45 6.72 13.45 12.00 9.63 9.38 

Ammoaio (u N) mJ!il 0.05 NI> HI> 0.17 NI> NO NO NO NI> NI> NI> NI> 0.19 NI> NI> NI> NI> NO NI> NI> NI> NI> 
1"oIai KjcIdaItI Nitrol!JOD mJ!il 0.5 NI> 0.9 1.3 NI> 1.11 0.5 NI> 0.6 NI> NI> 1.0 0.7 0.11 0.9 0.8 NI> 1.3 HI> NI> NI> NI> 
Nilrale ( .. N) mJ!il 0.2 1.0 NI> NI> NI> NI> NI> NO NI> NI> NI> NI> NI> NI> NI> NI> HI> NI> HI> NI> NI> HI> 
Total Pboapbale mJ!il 0.02 0.06 0.30 0.31 0.30 NI> 0.05 0.06 0.06 0.02 0.24 0.12 0.16 O.lt 0.13 0.10 0.16 0.08 0.07 0.02 NO 0.02 
DiIIoJyed Phosphate mJ!il 0.02 0.08 0.10 0.12 0.09 HI> 
<-'bloropbYU A I'fII 
Totlll OrpDic Carbon mJ!il 3 NI> 3.5 6.1 7.1 NI> 3.3 4.3 8.9 3.2 8.4 6.8 5.9 6.3 6.9 5.9 NI> 4.8 HD HI> NI> 3.5 
Calor uoil. 3 3 15 25 15 3 15 15 45 30 35 10 15 15 15 15 5 10 5 3 4 5 
Tolal Suapeadcd Salida mJ!il 3 NI> 11 50 75 5 26 13 9 6 22 6 4 4 4 4 7 40 26 6 4 4 
Turbidity NTtI 0.1 2.0 2.1 9.2 15 1.2 4.5 2.0 1.6 1.9 6.5 1.4 1.0 l.t 1.2 1.0 1.4 7.3 5.8 1.6 1.6 2.0 

.t\IumiDiWD I'fII 50 60 54 180 300 NI> 360 80 89 85 57 120 430 210 140 120 
IrOD I'fII 30 NI> NI> 36 Nt> Nt> NI> NI> 94 HI> NI> NI> NI> NI> NI> NI) NI> NI> HI> NI> NI> NI) 
..... pa- I'fII 10 230 HI) HIl NI> NI> NI> HI> NI> NI> HI> NI> NI> NI> NI> HI> NI> NI> HI> HI> NI> NI> 
ArlCaic I'fII 4 16 13 130 6 5 Nt> NI> NI> Nil 77 Ht> NI> HI> NI> NI> 
Bariu. I'fII 10 llO 20 35 29 Nt> NI> HI> NI> NI> 25 NI> NI> 26 NI> NI> 
(~"mium I'fII 0.1 0.4 NI) NI> 0.8 0.7 Nt> 1.1 NI> NI> NI> 1.6 1.11 NI> NI> 0.4 
(~hruDliulD I'fII 10 NI> NI) Nil NI> NI> NI> NI> NI> NI> NI> NI> NI> NI> NI> NI> 
C<'I'fN=" I'fII 20 NI> NI> NI> NI> NI> NI> NI> NI> HI> NI> NI> NI> NI> NO NI> NI> NI> NI> NI> NI> NI> 
I ...... I'fII I NI> NI> NI> 2 NI> NI> NI> NI> NI> NI> I 4 HI> NI> NI> 
Wc ... ury I'fII 0.1 NI> 0.4 NI> 0.8 NI> NI> NI> NI> NI> NI> NI> NI> NI> NI> NI> 
Sci_iura I'fII I NI> NI> NI> ND ND NI> NI> HI> NI> NO NI> HI> NI> NI> NI> 
Silv« I'fII 10 NO NI> NI> NI> NI> NI> ND NI> HO HI> NI> NI> NI> NI> NI> 
Zinc: I'fII 10 NO NI> NI> NO NO NO NI> NI> NI> NO NO NI> NI> NI> NI> NI> NI> NI> NI> NI> NI> 

Not .. : 
The - .... re oamplod by Do", B_ aDd J ........ Field of Jo ..... a: Stoka "-'<:iota aDd aaalyud bY ANIAB AAIIyIicall..abontorico (Report No. 1351111). 



Table 7. JSA 1991 Sampling Program: Results from June 19-21 Water Quality Sampling. 

. __ .. _._--_._---_ .. _-_. __ ._- ---_.- --".-----_ ... _- ---. --- _._- .. _-----_. 

Ddcctioa 1- Big Dot "ammOlb Ca,,';d .. coGce Hilloa CrooI<ed Rod< B_aD CrooII", en.1", en.1", en.1IIJ CrooII"f ItaIb Put.... w ........ VIIIia& GraM Lt GI'aI Lt 
V.imlo: lIait.: limit: Podal: SpiDp: Creek: ~ erect: erect: erect: erect: erect: XiD~ Surfl: BOIl: SII.-f2: SudS: Sud.: ~ ~ ~ en.et: Surface: IIaII-= 

-_. -- .... _----------------

l.abonoIory <: ..... IIdMlJ "sI- 408 184 357 57 157 67 23 59 24 378 483 522 504 498 505 51 52 39 26 62 61 
Mold CoedlldiwilJ "si- lO 301 132 332 38 122 47 20 53 19 280 437 425 460 460 450 42 40 31 21 61 51 
Mold ........ po .. lura "C 0.1 12.1 11.2 21.0 8.1 13.5 8.9 11.1 15.7 10.5 11.7 17.3 11.9 17.4 17.7 18.1 13.2 11.5 13.2 9.9 15.2 14.8 
MoW-ou..I- (laJp mrJI 0.1 7.0 9.1 7.5 8.5 7.7 9.2 8.3 8.3 8.3 8.0 8.8 2.6 8.4 7.7 8.0 7.9 8.0 8.2 9.0 8.0 8.2 
l.abonoIory I'll -1"111(11+) 0.1 6.4 7.8 7.0 7.1 7.9 7.1 6.8 7.1 6.8 7.8 8.5 8.0 8.5 8.5 8.5 6.9 6.8 6.8 6.7 7.2 7.1 
MaWI'll -1"111(11+) 0.1 6.7 8.3 7.4 7.4 8.3 7.8 7.6 7.8 8.1 8.2 8.9 8.4 9.0 8.9 9.0 7.9 7.7 7.9 7.7 8.1 7.9 
'''oIall)iI!IoI_ Solid. mW. 15 240 140 230 50 110 55 17 50 IS 240 310 340 320 330 340 31 42 30 23 53 33 
Alkali.it, -(u <. .... :(3) ml!ll 2 200 74 110 24 64 24 9 26 9 140 180 190 180 180 180 18 10 9 6 22 22 
<''hl ... ida ml!ll I 8.0 7.8 20 NO NI) NI) NO NO NO '.9 40 34 46 43 56 1.0 NO 1.0 NO 2.0 2.1 
Sullioto ml!ll 2 6.3 6.1 17 2.8 14 6.5 NO 2.1 NO 13 19 20 20 20 21 3.9 9.5 5.8 3.6 7.6 4..2 
11arda_ (u CaCOS) ml!ll I 180 41 48 21 75 29 8 18 7 78 76 83 80 81 74 20 20 12 9 23 24 
~""um ml!ll 0.1 38 6.2 10 6.0 28 11.0 2.8 6.3 2.3 17 21 23 21 22 22 7.2 7.2 4.0 3.3 8.2 8.0 
".p ... hllli ml!ll 0.1 17 6.3 4.8 1.3 0.47 0.29 0.14 0.84 0;19 9.1 6.4 6.8 6.7 7.3 6.7 0.59 052 0.56 0.30 0.85 0.83 
ScxIlum l mrJI 0.5 20 20 47 2.7 1.6 1.1 1.2 4.4 1.8 49 73 71 66 78 77 1.8 1.4 2.5 1.1 2.4 2.7 
Pol ....... i ml!ll 0.01 2.9 3.7 5.9 0.75 0.74 0.56 0.42 1.1 0.48 5.7 7.7 7.5 7.9 7.9 7.9 0.63 0.53 0.73 0.41 0.76 0.76 
Silica mB/l 0.1 4l 42 39 8.6 8.4 6.7 4.4 14 5.2 39 21 23 21 25 21 6.7 6.1 7.9 4.4 6.4 6.4 - IDI!II 0.02 0.25 0.36 1.3 N"O NO NO NO NO NO 1.0 1.4 1.5 1.4 1.5 1.5 NO NO NO NO NO NO 
Muoride ml!ll 0.1 0.3 0.4 1.2 NO NO NO NO NO Ni> 1.1 1.4 1.4 1.4 1.4 1.4 NO NO NO NO NO NO 
Bramide ml!ll 0.01 NO NO 0.06 0.07 0.08 
Brmaiae ml!ll 0.01 

AaiOD/Clolioa Ralio 1.02 1.00 1.03 0.98 1.07 1.07 0.86 1.16 0.95 0.92 1.02 0.94 1.11 1.00 1.08 0.76 0.85 0.89 0.84 1.08 0.98 
AIkIl ......... Ratio 1.11 1.80 2.29 1.14 0.85 0.83 1.13 1.44 1.29 1.79 2.37 2.29 2.25 2.22 2.43 0.90 0.50 0.75 0.67 0.96 0.92 
IlClll>S lhaio 1.70 1.31 1.55 1.14 1.43 1.22 1.35 1.18 1.60 1.58 1.56 1.54 1.58 151 1.49 1.65 1.24 1.30 1.13 1.17 1.85 
('.AIMs Ralio 2.24 0.98 2.08 4.62 59.57 37.93 20.00 7.50 12.11 1.87 3.28 3.38 3.13 3.01 3.28 12.20 13.85 7.14 11.00 9.65 9.64 

AnlmODia (u N) mrJI 0.05 NO NO 0.07 NO NO NO NO NO NO NO 0.06 0.21 0.07 0.06 NO NO NO NO NO NO NO 
'IOtai KjoIcIabl NilropD ml!ll 0.5 NO NO NO NO NI> NO NO ND NO 0.5 0.6 0.5 0.5 0.8 0.7 NO NO NO NO NO NO 
Nilnolo(uN) ml!ll 0.2 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
lOtalfboopbolo ml!ll 0.02 0.04 0.30 0.19 0.04 NO NO NO NO NO 0.18 0.09 0.16 0.09 0.14 0.09 0.02 NO NO NO NO NO 
Di-wed PIa""",o mrJI 0.02 0.07 0.09 0.12 0.07 NO 
(:bIorophJU A ,.,-JI 
1"oIal Or_ic Carboa IDI!II 3 NI) NO 3.3 NI) NI> NI) NI) NI> NO 6.1 4.6 4.4 5.2 6.3 4.6 NI> NI) NO NI> NI) NI) 
Col ... .nila 3 NI) 10 15 10 3 3 10 25 10 40 15 15 IS 20 15 10 NI) 5 3 IS IS 
lOt .. SU..-Jed Salido mrJI 3 NI> 8 6 8 NI> 4 5 11 4 23 3 NI) 4 6 6 4 4 6 NO 8 10 
lurllidilJ N'liJ 0.1 0.5 0.5 1.0 0.5 0.3 0.3 0.6 0.7 0.4 1.5 1.0 0.5 1.2 1.4 2.0 0.6 0.5 0.5 0.3 1.6 2.5 

AhuBiDium ,.,-JI 50 NI) 52 95 77 NI> 100 54 NO 55 NO NO NI> NO 75 230 
IrOD ,.,-JI 30 46 NO 42 NI) NO NO NO 230 NO 37 NO NO NO 31 NO NO NI> NO NO 32 36 .... _- ,qJJ 10 260 NO NI> NI> NO NO NO NO NO IS NO 15 NO 14 NO NO NI> NO NO NO NO 
.Araleaic ,qJJ 4 9 12 120 NO NO NO NO NO NO 94 NO NI> NO NI> NO 
Bariuln ,.,-JI 10 99 • 22 NO NI> NO NO NO NO NO 29 NO 19 NO NO NO 
Cadmium ,qJJ 0.1 0.3 0.2 NO NI> NO NO NO NO NO 0.3 NO NO NO NO 0.3 
L ..... OIIIIiu ... ,qJJ 10 NO NO NO NI> NO NO NO NO NO NO NO NO NO NO NO 
Copper ,.,-JI 20 NI) NO Ni> NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Load ,qJJ 1 NO NI) NO NO NI) NO NO NI) NO NO NO NO NO NO NO 
.. erauy ,qJJ 0.1 NO NO NI) NO NO NO NO NI> NO 0.18 NO NO NO NO NO 
Soloaium ,qJJ 1 NO NO NO NI> NO NO NO NO NO NO NO NO NO NO NO 
SU_ ,qJJ 10 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Ziac: ,qJJ 10 15 NO NO NO NO NO NO NO NO NO NO NO 12 NO 12 NO NO NO NO NO NO 

N_ 
The - - ....... Ied by Jouaa Field aDd Mille Zal¥>lillf -'- a StaIrao~ aDd oaaIJred by ANLAB AllalJtaJ LIbonIorieo (Repon No. 135m). 

c· 



Table 8. JSA 1991 Sampling Program: Results from July 10-12 Water Quality Sampling . 

. -----
DctocSioa ,- BiB Oat _otll c..wcs .. cGco lIiII... Croated Rodt _011 Crowl.., er-I.., Crowl.., CroorI.., CrowI"1 ...... Puk.... w....... Lee V...u. GrMl Lt 0naI1.l 

Vuiablo: Vai •• : 1imII: Portal: Spriap: Crock: Crock: Crock: Crock: CrecIt: Crock: Crect: XiaK' S.fl: Bot I: Sarf2: Sur": Swf.t: Crock: Crock: Creak: Creak: s"'-: -..: 
----------

I ....... ory (:aaducsi¥ity "sI- i 414 215 444 64 1S2 69 22 55 22 418 482 517 489 499 491 45 46 37 28 69 61 
1'I,,1d Coeducsiwily "si- lO 330 191 507 53 114 47 14 45 16 379 498 41S 499 490 489 38 34 30 20 53 51 
1'I.1d·1· ............... -.:: 0.1 12.1 16.8 29.3 14.4 15.2 13.0 16.0 17.8 1S.5 18.2 21.2 12.8 21.3 20.7 20.3 18.0 13.6 17.7 13.5 19.4 18.2 
Meld Diu!>! ..... oayp .... 0.1 7.6 8.5 7.1 8.0 7.2 6.8 7.2 7.4 6.7 8.9 10.9 0.1 12.0 10.1 10.9 7.2 7.6 7.3 7.4 7.2 7.3 
......... orypl. - .... "+) 0.1 7.7 8.4 7.6 7.7 8.0 7.4 7.2 7.6 7.2 8.4 9.0 8.0 9.0 8.8 9.0 7.3 7.2 7.3 7.3 7.6 7.S 
Mold pll - .... 0+) 0.1 7.6 8.5 7.5 7.9 8.0 7.9 7.8 8.5 8.7 8.4 9.2 7.8 9.3 9.3 .9.2 8.2 7.7 7.6 7.8 7.B 7.B 
1~aI DiIool ..... Solids -Ill IS 260 160 280 36 811 40 16 37 IS 260 280 300 290 300 290 31 26 22 20 35 31 
Alblillity (u CaC(3) -Ill 2 210 87 140 29 61 25 9 26 8 160 180 190 180 180 180 16 10 10 8 25 22 
(:hIorid" mill I 6 11 42 NI> NI> NI> NI) NI> NI> 30 34 38 37 37 36 NI> NI> NI> NI> 1.9 1.3 
SuIfa'e mNl 2 7 7 22 3.1 13 7.0 NI) NI> NI> 12 18 18 17 16 16 3.4 7.2 4.7 2.9 4 3.7 
1IaidD_ ... .c.<..'(3) mill 1 170 50 53 23 70 32 8 18 6 87 77 84 79 86 80 18 18 12 10 n n 
(.'alI:i_ 'mNl 0.1 40 6.7 12 6.2 28 11.0 2.8 5.6 2.2 18 20 22 20 20 20 6.2 6.3 3.B 3.4 8.1 7.9 
"a."_ mill 0.1 18 7.2 5.6 1.6 0.43 0.30 0.14 O.BI 0.16 10 6.4 6.6 6.5 7.1 6.5 0.51 0.45 0.50 0.32 0.79 0.77 
SodI_ I' mill 0.5 n 27 74 4.1 1.9 U I.B 4.6 2.5 56 73 78 75 76 75 U 1.2 2.2 1.4 3.3 2.5 
Pot ..... "'" .... 0.01 2.9 4.2 6.B O.BO 0.65 0.56 0.37 1.2 0.41 6.4 7.7 8.2 7.9 8.0 7.B 0.58 0.51 0.65 0.42 1.2 0.73 
SIi .. .... 0.1 43 47 47 9.6 8.1 6.6 4.3 16 4.5 45 21 24 21 26 21 6.4 5.4 7.1 4.7 6.4 6.2 ...... ..Ill 0.02 0.27 0.42 1.6 NI> NI> NI> NO NO NO 1.1 1.3 1.4 1.3 1.4 1.3 NO NO NO NO 0.02 NO 
.... orido mill 0.1 0.4 0.5 1.6 1.5 1.5 
Br.-ide mill 0.01 0.01 0.02 0.08 0.07 0.07 
B.--iao mI/l 0.01 

Aaioa/(:.&iOll ltaIio 1.00 1.05 0.98 1.00 1.00 0.96 0.75 0.88 0.63 0.98 0.98 1.00 0.98 1.00 1.00 0.B9 0.B6 0.B8 0.78 0.98 0 .• 95 
AIU .......... '!aUo 1.24 1.74 2.64 1.26 0.B7 0.78 1.13 1.44 1.33 ·1.B4 2.34 2.26 2.28 2.09 2.25 0.B9 0.56 0.B3 O.BO 1.09 0.96 
ocn»s ltoIio 1.59 1.34 1.59 1.78 1.73 1.73 1.38 1.49 1.47 1.61 1.72 1.72 1.69 1.66 1.69 1.45 1.77 1.68 1.40 1.97 1.97 
CNMBltolio 2.22 0.93 2.14 3.B8 65.12 36.67 20.00 6.91 13.75 1.B0 3.13 3.33 3.08 2.B2 3.08 12.16 14.00 7.60 10.63 10.25 10.26 

AmmODia(uN) mill 0.05 0.08 0.05 0.10 NO NO 0.05 NO NO NO 0.07 NO 0.58 NO 0.12 NO NO NO NO NO 0.12 NO 
1'otal Kj ........ 1 N'drop. mill 0.5 NI> NI> NO NI> NI> NI> 4 NO NO NO 1.1 1.2 1.2 1.0 0.9 NO NI> NO NO 1.0 NO 
N'dr.e (u N) mill 0.2 NO NO NI> NO NO NO NO NO NO NO NO NO NO ~O NI> NO NO NO NO NO NO 
·'~"Ph"""'.e mNl 0.02 0.02 0.36 0.24 0.04 NO NO NO 0.02 NO 0.20 0.12 o.n 0.14 0.17 0.10 NO NO NO NO 0.02 0.02 
Di ......... Ph .... Uie mill 0.02 0.03 0.03 0.07 0.04 NO 
ChloropbyB A ,.". 40.9 80.3 20.3 27.2 0.9 
'i~aI Orpaic Cuboa -Ill 3 NO NO 4.6 NO NI> NO NO 8.5 NO 5.0 5.1 5.7 8.3 7.3 6.7 9.5 4.2 NI> NI> 3.B NI> 
Color uail. 3 NI) NI> 15 10 NI> NO 4 20 5 35 10 10 15 IS IS 5 NI> 5 NO 4 NO 
1~aI s.upe.ded SoIicIII .... 3 NI> 4 6 7 NI> 3 4 4 NO 5 11 NI> 10 9 6 NO 4 4 3 NI> NI> 
1Wbidi1y N11J 0.1 0.8 0.5 1.0 0.7 0.2 0.3 0.7 1.1 0.5 1.3 4.0 0.6 4.6 3.1 2.2 0.4 0.6 0.5 0.3 1.2 O.B 

Alu.uuum ,.". 50 NI> NI> 78 NO 
'rOD ,.". 30 sa NO 42 NI> NO NO NO 240 NO 50 NO NO NI> NO NO NO NI> NO NO NO NO ....... - ,.". 10 no NO NO NO NO NO NO NO NO 16 NO NO NO NO NO NO NO NO NO NO NO 
NlICmc ,.". 4 II 17 140 92 
BmiUDI ,.". 10 95 21 26 35 
L"'lDiuDi ,.". 0.1 0.3 NO NO NO 
Cbromiu. ,.". 10 NI> NI> NO NI> 
Coppar ,.". 20 NI> NO NI> NI> NO NO NO NO NI> NO NO NI> NO NO NI> NO NO NO NO NO NO 
Lead ,.". I NI> NO I NI> 
..... auy ,.". 0.1 NI> NI> NI> NI) SeI __ 

,.". 1 NO NI> NI> NI> 
SiI_ ,.". 10 NI> NI> NI> NI> 
Ziac: ,.". 10 16 NI) NI> NI) NI> NO NI> NI> NI> NI> NI> NI> NI> NO NO NO NO NO NO 29 NI> 

-- .---.- -- --------
N ..... : Tbe dIIa - ...... Ied by ......... Field ... SimOD .... or J_ A ~ AIoaci8Ieo ... """'by ANlAB ~ UbonIorico (Rcpon No. 136051). 



Table 9. JSA 1991 Sampling Program: Results from July 23-25 Water Quality Sampling. 

l)dec\ioa l!all Bill 1101 Mammolll c ... vict MC(leo llikoa Crooked Iloct Bealoa Crowlcy <-_Icy <-.,._Icy <-"rowI", Crowl", Ku'" P.t. w ..... Lee V"IlliiIII Or_ l..t GrUlU 
Vari ...... : UBiI.: limil: Pod.J: Spriap: Creek: Creek: Creek: Creek: Creek: Cn:cit: <-'reck: XiII&, S.dl: Bot I: Surf 2: Surf 3: Surf 4: Creek: Creek: Creek: Creek: . Surf'aao: BoIIoiio: 

__________ .. _~ _______ . ______________________________ -'_.-0--______________ .. ___ M ________ • ______ 

..... "'Y Ccnduc\M, "sI- I 423 221 557 95 159 115 30 69 46 444 467 538 477 463 479 39 57' 40 .7 63 6:&. 
I'\eId Coaductivily ..s'- 10 355 19Z 7~1 68 IlZ 83 20 60 29 401 462 501 472 429 465 %4 36 22 26 50 48 
H ..... T_po.aluro "t: 0.1 12.4 14.9 33.2 15j 18.0 11.0 10.2 19.0 11 .• 7 15.5 19.4 15.2 20.3 17.8 20.0 17.8 12.4 12.6 11.0 19.0 18.1 
l'IeldUiMQIwal Oil, ... ....... 0.1 $.3 8.3 8.2 8 •• 8.4 8.2 5.6 0.0 7.4 7.4 7.1 8.6 8.5 8.3 . 8.5 7.6 6~9 
...........,pll -1"11(11+) 0.1 7.8 8,4 7.7 8,0 8.1 8.2 7.7 7.2 7.2 8.4 9.0 7.8 9.1 9.0 9.1 7.3 7.3 7.3 7.4' 7.6 7~ 

1'1 ..... pli -,,11+) 0.1 7.7 U 7.8 8.2 8.3 7.9 7,1 7.8 7.7 8.7 9.4 7.0 9.5 9.5 9:4 7.8 7.7 7.8 7.2 8S 8"0 
'lQl.J DiaoeI ..... Solids mWl 15 260 170 360 62 93 75 19 59 38 280 280 320 29'0 290. 260 25 37 27 32 36 41 
Alltaliuil, ( .. cuc(3) mgil 2 210 92 170 44 62 41 12 30 14 160 160 200 170 170 170 12 14 12 14 21 22 
" .... C!ricIo . IIIg/I 1 6.3. 9'.4 49 NO NO NO NO NO NO 28 34 36 35 32 36 1.0 NO NO NI> 1.6 1.4 
SuI""_ mg/I 2 6.0 6.6 26 3.4 13 12: NO 1.6 2.1 16 18 18 17 16 18 2.8 8;2 5.1 4:9 3.6 3.6 
........ _( .. Ca(.,()3) mg/I 1 180 47 54 32 70 48 10 20 8 82 65 87 66 84 66 13 20 12 16 22 22 
CuIGutIJ - mgil 0.1. 38 7.0 12 8.4 27 18 3.8 7.0 3.1 17 16 23 16 16 16 4.7 7.6 4.0 5.5 7.4 7.7 ,M •• __ 

IDgiI 0.1 18 7.3 5.7 3.1 0.43 0.52 0.21 0.91 0.26 9.8 6.4 6.6 6.4 9.3 6.4 0.42 0.55 0.54 0.54 0.12 0.73 . 
IkItIIua mg/I 0.5 21 25 88 5.4 0.27 1.4 1.6 5.9 4.3 57 77 82 76 65 74 1.4 1.6 2.2 2.6 2.S 2.2 
~uoi_ mgil 0.01 3.1 4·2 8.5 1.1 0.67 0.92 0.47 1.5 0.59 6.9 8.0 8.4 s.o 1.7 7.8 0.51 0.69 0.68 0.73 0.79 0.72 
SiIi .. " mg/I 0.1 .9 54 6. 12 8,6 io 6.4 21 8~1 49 24 28 2. 45 2. 6.0 IU 6.3 11-.2 6.7 7·.0 
S-. " ~' ""lit 0.02 0.26 0.40 2.t NO NO NO NO NI> NI> 1.2 1.3 1.3 1.3 1.3 1.3 NO NO NO NO 0.02 NO· .,.oridc mg/I 0.1 U 0.5 2:2 1.3 1.4 
Br_ide ml!ll 0.01 NO NO 0.11 0.07 0.08 
BrGlP,iDo. ml!ll 0.01 

~..x.:.iQro Iblio 1.05 1.05 1.02 1.00 1.07 1.10 0.79 0.89 0.89 1.02 0.9. 0.96 0.98 1.00 0.98 0~97 0.88 0;94 0:84 0.98 1.00 
AlWIJIInko .. "liD 1.17 1096 3.15 1.38 OAII 0:&5 1.20 1.50 1.75 1.95 2.46 2.30 2.58 2.02 2.58 0.92 0.70 1.00 0.88 0.95 1;00 
HCIIDS .... io 1.63 1.30 1.55 1.53 1.71 1.53 1.58 1.17 1.21 1:59 1.67 1.68 1.64 1.60 1.84 1.56 1.54 1.48 1.41" 1.75 1.51 
CNU.llaIio 2.11 0.96 2.11 2.71 62.79 34.62 18.10 7.69 11.92 1.73 2.50 3.48 2.50 1.72 2.50 11.19 13.82 7.41 10.19 10.28 10.55 

J\,tll-a( .. N) ....... O.lpS 0.16 NO 0.16 NO NI) NI) NI) 0.22 NO 0.12 0.18 1.7 0.06 0.14 NI) NI) NI> NI> . NI) NI) 0.06 
"lQI.J KjcIdaIlI Nil.o.. mgil 0.5 NI) NQ NI) NI). NI) NI> NO NI> NI> 0.5 0.8 2.2 0.7 NO 0.5 NI> NI> ·NO NO NO NO 
N"dhle( .. N) -WI 0.2 NO NO N.D NI) NO No NO NO -NO NO NO NO NO NO NO NO NO NO NO NO NO 
ToIIIIP ......... e ",gil 0.02 0.04 O.3S 0.26 0.05 NO NO NO NO NO 0.21 0.09 0.42 0.09 0.21 0.10 NO NO NO NO 0.02 ND 
~pll""""'e mg/I 0.02 0.05 0.06 0.21 0.06 NO 
~.A HII 34.3 38.9 6j 40.0 4.3 
~QlIIIOrpaic Carboa IDl!II 3 NO NO NI> NO. 4,4 4.5 NI> 4~9 3,0 3.0 5.6 4.6 5.8 3.7 •. 4 NO NO NO NO NO 3.2 
CdOl' _'a 3 5 5 is 10 3 4 10 25 .. 30 15 IS 20 20 10 5 10 5 5 5 5 
ToIa' Su ...... ed Solid. mg/I 3 NO :1 :, NQ NO NO 3 NO 4 NO 10 4 8 NO 10 NO 4 4 3 6· ND 
~\IfIIidiIJ ...... y O.t 0.5 Q.3 0.3 0.3 0:1 0.1 0.2 1.0 0.3· 0.5 2;0 0.9 2.5 1.7 2.5 0.4 0.5 1t.3 0.2 2.2 1.1 

~- HII 50 N:Q NO ,6 NQ NI> NO NI> NO NO NO NO NO NO NI) NO 
!rD!'. HII 30 33 N,O NO NO NO NO ND 350 30 NO NO NO NI> NO NO NO 48 NO 73 NI) NO ......... - HII, 10 17" ~J) NI) NI) NO NO ND NO NO NO NO 210 NI) NO NO NO NO NO NO NI> NO 
/lr""';c HII 4 tt Iii 260 NO NI> NI) NO NO NO 90 4 NO NO NI) NO 
RaFi.1Il , HII 10 89 21 27 NO NI> NI> NO NO NO 37 NO 14 NO NI> NO 
~u_ 

HII 0,1 0.3 N,D NJ) NI> NO NO NO NI> NI) NO NO NO NO NO NO 
Chromium P¥/I 10 NO NO NI> NO NO NO NO NO NO NO NO NO NO NO NI) C....- HII 20 NO NO NO NO NI> NO NO NO NO NO NO NO NI> NO NO NO NO NO NO NO NI> 
I ..... HII 1 NO NO NI> NI> NO NO NI> NO NO NO NO NO NO NI) NI> 
Morcury p.r/I 0.1 N:I) N,Q ~.p ",,0 NO NO NO NO NI> 0.t9 NI> NO NO NI) NI> 
Seloaium p.r/I 1 NI) NO NI) NI> NO NO NI> NO NO NO NO NO NI) NI) NI) 
Sil.er HII 1 NO NO NO "NO NI> NI) NO NO NO NI) 'NI> NO NI) NI> NI> 
Zinc p.r/I 10 NI> NO NO NI> NI> NI> NO NO NO NO NO NO NI> NI> NI> NI> NO NO NI> III NI> 

NoI .. : ....... dill wrc ....... Ied by J ........ Field IIId Siaioa ... 01 Joan " 51 ..... AIIoociidiliuld _1yJed by ANLAB ADIIyIicaI UborIIoriea (Report No, 136313). 



Table 10. JSA 1991 Sampling Program: Results from July 23-25 Lake Sediment Sampling . 

. -."_._._----.---_ ... 

Q-owIey Q-owley Q-owley Q-owley Q-owIey Q-owley Q-owley Q-owley Q-owley a..a.t Lt a..a.t Lt GI"a.t Lt a..a.t Lt a..a.t Lt 
Variable: UBi .. : Sed 1: Sed 2: Sed 3: Sed 4: -Sed s: Sed 6: Sed 7: sec. 8: Ava.: Sed 1: Sed 2: Sed 3: Sed 4: AVI.: 

- .... --.. --

Moisture ... 91 91 58 84 80 76 35 85 75 67 74 76 48 66 

LabcJl"a.,pll -los(H+) 6.7 6.9 7.7 7.5 7.3 7.9 7.9 7.5 7.4 7.0 6.8 6.5 6.0 6.6 
Alblillity(aaCaL"03) ma/Ira 9300 11000 2000 3900 3400 2700 740 4700 4718 <6.1 <7.7 <8.3 <3.8 
OII«ide ma/Ira 330 480 55 190 180 280 43 290 231 <30 <38 110 52 81 
Sulrale ...,.. 2400 2200 240 2100 1000 240 70 630 1110 240 220 170 77 177 
11_-'(aaCaU>3)""" 8700 9600 1700 4900 3100 2000 280 3900 4273 210 150 170 38 142 
OikiDID ...,.. 11000 17000 6000 12000 11000 2600 1800 13000 9300 5800 2700 3200 2300 3500 
.... __ ma/Ira 3300 3900 2400 3800 6000 2600 2000 6000 3750 8800 6200 5000 2700 5675 
Sodi_ ...,.. 960 1300 400 810 1000 370 550 1100 811 450 230 180 88 237 
Po .. _ ... I ...,.. 1400 1200 860 1200 2400 880 880 2000 1353 5200 3800 3000 480 3120 
SiIiea ...,.. 640000 600000 1100000 620000 <21000 340000 680000 680000 665714 940000 810000 880000 1700000 1082500 
BcII'oa ...,.. 44 51 20 69 48 19 18 49 40 27 20 20 8.5 19 
l'luaridc ...,.. 120 240 88 190 260 200 140 520 220 180 190 170 92 158 
BrODJido ...,.. 1.1 1.1 0.23 <0.6 <0.5 <0.4 0.15 <0.7 0.65 <0.30 <0.38 <0.42 <0.19 

Alklllaa;daelllli Ratio 1.07 1.15 1.18 0.80 1.10 1.35 2.64 1.21 1.31 0.00 0.00 0.00 0.00 0.00 
CAlMaltatio 3.33 4.36 2.50 3.16 1.83 1.00 0.90 2.17 2.41 0.66 0.44 0.64 0.85 0.65 

AIDIDODi.(aaN)"'" 790 360 38 120 60 58 5.8 110 193 64 92 46 15 54 
Total Kjeldahl Ni.OI. ..,., 8700 7600 2000 12000 5500 4200 550 5800 5794 1400 2400 3600 1600 2250 
Nitrale(a.N) ma/Ira <110 <110 <23 <62 <50 <40 <15 <67 <30 <38 <42 <19 
Total Pha.ph.Ie""" 700 680 330 690 600 580 200 310 511 940 1100 960 460 865 
TotalOrJuicc.lIoa...,.. 41000 38000 14000 95000 28000 5000 5100 36000 32763 10000 20000 28000 21000 19750 

AlDDIiDi_ ..,., 7600 4600 3100 4200 9000 2900 3100 5900 5050 21000 16000 16000 8100 15275 
Iroa ..,., 11000 7100 3800 6200 11000 4100 3700 8000 6863 24000 19000 16000 7500 16625 
........ OM ..,., 360 280 400 2800 380 280 140 310 619 850 620 710 150 583 
Aneaic ...,.. 81 56 7.8 39 29 <4.2 4.2 11 33 6.7 4.2 5.8 3.5 5 
Bari_ ...,.. 86 66 74 75 120 50 58 80 76 210 170 170 58 152 
Cadmium ...,.. <5.6 <5.6 <1.2 <3.1 <5.0 <2.1 <0.77 <3.3 <1.5 <1.9 <2.1 <1.0 
<lIrODJiuaa ...,.. <11 <11 3.0 <6.2 9.0 <4.2 2.8 6.7 3 16 13 14 9.0 13 
Copper ..,., <11 20 3.1 50 19.0 7.5 4.0 17 17 42 35 33 18 32 
Lead ma/Ira <56 <56 <12 <31 32 <21 <7.7 <33 32 36 35 40 19 33 
Mc:n:ury ma/Ira <0.56 <0.56 0.43 <0.31 <0.25 0.62 0.25 <0.33 0.43 <0.15 <0.19 <0.21 <0.1 
SeleaiUDI ..,., <5.6 <5.6 <1.2 <3.1 <2.5 <2.1 <0.77 <3.3 <1.5 <1.9 <2.1 <1.0 
Silver ...,.. <5.6 <5.6 <1.2 <3.1 <2.5 <2.1 <0.77 <3.3 <1.5 <1.9 <2.1 <1.0 
Ziac: ...,.. 60 33 57 69 60 28 ~2 40 46 140 130 170 69 127 

.. _-_._--_._---_._---------------

Noc .. : The cilia .... rc oampled by J ....... Field ODd Simon ..... of Jo .... .t: SIOka AIoociaIeI ODd anoIyzecI by ANlAB Allalyti<:alLlbor.loriel (Repoft No_ 136373). 



; ,,!,:::~0: 

'.i"> 

Table 11. JSA 1991 Sampling Program: Results from August 13-15 Water Quality Sampling. 

-.-., ..... --.--.~"-.,- .. -~~-----, ~"' f:"-:;~-

Dc:tcdion Hall Big • .... Dot Mammott~ODvict MI:c_ Dillon Crooked Rod: Senloa Cr_ley Crowley C.-ley er-I., Cr-aey 11...... Pukct Walkct Lee VuiiDg Grant Lt Groal JJ: 
V..-i.ble: Uui": limit: Portal: Spria~"'~: Crcek;~ Crect: Creek: Creek: Creel<: KiDI' Sarn: Bot 1: Sur( 2: SarU: Satf 4: Crcc:t: Crcc:t: Crcc:t: Creel<: Surra",,: BOItom: 

11fP~' "1 . ~ 
--- -;:;<,.*~ -.~------.-""---.--- ---.-.. -.-"---~----~--------.-----~-----~~--

Labcr8lory COnductivily ,..""dB I 416 217 549 89 ISO 103 27 62 34 476 466 511' 472 475 472' 39 52 38 44 63. S9 
I'Icld CoioidiaCiivily ",""em 10 343 207 724 72 110 68 24 47 28 459 438 .31 444 481 443 31 34 26 28 SO 47 
Jlicld·T_~I.luro "(: 0.1 12.2 16.8 35,4 14.2 18.3 13.0 14.2 17.1 15.6 111.5 19.5 14.6 19.6 21.3 20.1 17.8 1S.7 17.1 13.4 20.2 18.6 
l'icld l>iu"lved (>&yp mJ!il 0.1 1.2 8.7 5.7 7.8 7.3 8.1 7.9 7.7 7.7 9.9 7.4 0.0 7.5 10.3 9.2 8.2 7.8 8.1 9;1 
IAb<ihaotyptI -1<>l!(1I+) 0.1 6.8 7.9 7.4 9.1 8.1 8.1 7.7 7.4 7.3 8.3 9.1 8.5 9.1 9.4 9.2 7.4 7.5 7.6 7.8 8.3 8.5 
llic;'" ptI -loIItll + ) 0.1 7.1 8.5 7.6 7.9 8.0 8.2 8.4 7.7 8.7 8.6 9.3 7.9 9.3 9.6 9,4 8.4 7.9 7:9 8.0 8.6 8.7 
'I""all>i""'~ Solid. mJ!ll IS 250 150 360 54 91 65 20 55 21 290 280 290 280' 300' 270 28 3Z 26 3t 42 37 
A1kalinily (II C.(X)3) mJ!il 2 220 88 170 40 60 36 12 26 13 180 170 180 170 110 170 14 I. 10 14 20 22 
(:bloridil mJ!ll I 8.7 9.7 SO Nt) Nt) ND Nt) Nt) Nt) 33 37 35 36 36 38 Nt) ND Nt) ND 1.8 1.8 
Sulliife Ibl!il 2 7.0 7.0 28 3.7 13 11 ND ND 2.1 16 17 IS 17 17 17 2.5 7.4 4.6 4.8 3.3 3.7 
llardailu (II CalX») ml!il I 200 48 55 32 75 47 10 18 8.0 98 68 81 72 71 70 14 20 12 20 24 22 
Calcium ml!il" 0.1 44 7.4 12 9.5 27 17 3.7 6.7 3.0 22 16 21 19 17 18'· 5.4 7.6 4.3 5.7 8.7 8.6 
M.pealum mg/l 0.1 17 7.4 5.9 2.7 0.44 0.49 O.ell 0;50 ,0.22 12 63 6.2 6.4 7.1 6.7 0.42 0.51 0.51 0.51 0.79 0.76 
Sedium mJ!il 0.5 n 28 94 5.2 1.4 2.1 1.4 4.4 3.1 65 71 78 74 72 n 1.5 1.1 2.0 2.0 2.7 2.5 
Potuaium ml!il 0.01 2.8 4.2 8.7 1.1 0.73 0.90 0.48 1.6 0.64 7.7 7.5 8.0 7.7 1'.1 7.6 0.55 0.68 0.73 0.70 1.0 0.74 
silici mJ!II 0.1 52 62 62 11 8.8 9.2 5.7 19 7.5 52 24 25 26' 27 25 6.0 9.6 7.1 8.5 6.8 6.7 
Boroa ml!il 0.02 0.27 0.43 2.2 ND ND ND ND ND ND 1.4 1.4 1;4 1.5 1.4 1.5 ND ND ND ND 0.03 0.03 
l'Iuorlde mJ!il 1).1 0.3 0.5 2.4 1.4 1.3 
Br<anide ml!il 0.01 0.01 0.01 0.11 Ito7 0.07 
BrOmine ml!il 0.01 

Ani""iCalio.. Ralio 1.00 0.96 0.98 0.93 1.00 0.95 0.82 0;92 0.97 0.84 1.04 0.9. 0.98 0;9tf 1.00 0.74 0.88 0.81 0.88 0.84 0.89 
A1kJ1Jan1"caallalio 1.10 1.83 3.09 1.25 0.80 0.77 1.20 t.44 1.63 1.84 2;50 2.22 2..36 2..39 2;43' 1.00 0.70 0.83 0.70 0.83 1.00 
IlCflDS Ralio 1.66 1.45 1.53 1.65 1.65 1.58 135 1.13 1.62 1.64 1.66 1.76 1.69 1.5lI" 1.75 l.39 1.63 1.46 1.42 1.50 1.59 
CAlMg""io 2.59 1.00 2.03 3.52 61.36 34.69 17.62 13.40 13.64 1.83 2.46 3.39 2.97 239 2.69 12.86 14.90 8.43 ' 11.18 lI.Ol lI.32 

Aatmoala (u N) ml!il 0.05 ND ND ND ND ND ND ND ND ND ND ND 1'.0' Nt) ND Nt) ND ND ND ND ND ND 
Total Kjcklabl NilroFn mJ!il 0.5 ND ND ND Nt) ND ND ND ND ND Nt) 0:6 1.4 0,7 0.7 0.8 ND Nt) ND ND 0.6 ND 
Nilralo(uN) ml!il 0.2 ND ND Nt) Nt) Nt) Nt) ND ND ND ND ND ND ND ND ND ND Nt) NI> ND N.D ND 
1 .... afP ... ooipb .. c ml!il 0 .• 02 ND 0.37 0.27 0.05 ND ND NO ND ND o.n 0.09 0.28 0.1 It09 0.10 ND 0.04 ND ND 0.02 ND 
J>iuOlved Pboapbalo mJ!il 0.02 NO Nt) 0.02 0.02' ND 
CblcIt"pbyU A HJI 31.5 32:9 20.9 46~9' 13.3 
TotafOrpaic Cubon mJ!il' 3 Nt) ND ND ND NI> ND NO 5.7 ND 5.8 SX 4.9 12 5.1 9:1' Nt) ND ND Nt) 3;5 ND 
Color uail. 3 5 5 10 5 Nt) 4 4 5 5 45 15 5 15 20, 15 5 ND 10 5 IS S 
Tot .. SIlapended Solid. mJ!il 3 NI) 4 6 ND ND ND 3 3 Nt) Nt) 7 4 6 9 4 Nt) 4 4 ND S 4 
Turbidity .Utl 0.1 0.4 0.3 0.3 0.3 ND 0.1 0.1 0.2 0.4 0.5 1.6 1.2 2.2 1.7 2.8' 0.3 0.4 0.3 0.2 0.9 2.2 

Aiuuiinium HJI SO Nil ND 65 NI> 
Iron HJI 30 67 ND ND 48 Nt) ND 61 420 Nt) 58 ND Nt) Nt) I'll> ND' ND 39 37 51 ND NI) 
M ... giIIl .... HJI 10 240 ND 26 ND Nt) ND Nt) ND ND 24 17 140 21 21' 16 ND ND ND Nt) II 12 
Ancmc HJI 4 7 17 250 70 
Bui" ... HJI 10 100 22 27 33 
Cadmium HJI 0.1 0.3 0.2 Nt) 0,2 
L~rmmluD HJI 10 Nt) ND ND Nt> 
Coppet J&fII 20 Nt) ND ND ND ND ND ND Nt) NJ) ND PH) NO' Nt) ND ND ND Nt) ND ND ND ND 
l.cad HJI 1 ND ND ND ND 
Mercury HJI 0.1 ND ND 0.15 0.19 
Selenium HJI I Nt) ND ND 'ND 
Silver J&fII I ND ND ND Nt) 
Zinc HII 10 13 ND ND ND ND Nt) ND ND Nt) 18 ND Nt) ND Nt) ND 16 Nt) ND ND ND ND 

- _ .. --- -'--.~----. -----.-~~---- ... -.-,------------. _._----.-

Nota: Tbc data _re aampled by JOItIJII Field and RaDdy SI.o of Joaa.ll: Slolia AaociIIa and analyzed by -'NLAB ADaIyIicaI LIboraloricl (Reporl No. 1361184). 



Table 12. JSA 1991 sampling Program: Results from August 27-29 Water Quality Sampling . 

.. _---- -.~- -----_.- -_ ... - --

Uvt&dlOD '!all Big lIot _b C..,1Iid Md;ee Uil,oa Crooked i<oclt .. ""lOB Crowl", Crowl", Crowl", (. ..... 1'" Crowl", ...... p ... ker W~~er Lx .. 'ming (i'iIlIll J.t. (rJaD l 1.k 

.. t1;l<:lhk_ 'J~ita; lun.i.t: Pod": S..-iIlp: Crect: Cract: Creek: (.'>:<>cli.: C,.~clL; (~'rCGi;;.- e.c"': Xiag: S",rl: Bot ,I: SlU'f2: Surf3: S .. d 4: Creek: Crc:.cl., \.;(c~: ': ... .:.:k $uJi.a:c. H"U,,..<l. 

... _ .. ----~-.-.---.-.-~-.-.... - - --- -- - ---.---.-------.• -1-- --

J ... boralory n .. dUdivily "sl- 1 423 221 557 95 159 115 30 69 46 444 467 538 477 463 479 39 S7 40 41 63 62 
I'I"W (:o.dudivity "si- lO 355 192 721 68 132 83 20 60 29 401 462 501 472 429 46S 24 36 Z? 26 SO 48 
Mold T_penalurc "C 0.1 12.4 14.9 33.2 1S.3 18.0 11.0 10.2 19.0 11.7 IS.S 19.4 1S.2 20.3 17.8 20.0 17.8 12.4 12~{tI ,1.0 19.0 18.1 
I'icW Di ........ OIlYP ..."" 0.1 8.3 8.3 8.2 8.4 8.4 8.2 S.6 0.0 7.4 7.4 7.1 8.6 8.S 113 11.5 7.6 6.9 
.......... ....,pll -1"11(11+) 0.1 7.8 8.4 7.7 8.0 8.1 8.2 7.7 7.2 7.2 8.4 9.0 7.8 9.1 9.0 9.1 7.3 7.3 7.3 7.4 7.6 7.6 . 
I'IcWpU -I"II(U+) 0.1 7.7 8.6 7.8 8.2 8.3 7.9 7.1 7.8 7.7 11.7 9.4 7.0 9.S 9.5 9.4 7.8 7.7 7.8 7.2 8.5 8.0 
T"," DioId ... Solido .... IS 260 170 360 62 93 7S 19 S9 38 280 280 320 290 290 260 2S 37 27 32 36 41 
AIbIiaiIJ (u CUl.'03) .... 2 210 92 170 44 62 41 12 30 14 160 160 200 170 170 170 12 14 12 14 21 22 
CbI!lridc ID&II 1 6.3 9.4 49 ND ND ND ND ND ND 28 34 36 3S 32 36 1.0 ND ND ND 1.6 1.4 
SuI .... c ..."" 2 6.0 6.6 26 3.4 13 12 ND 1.6 2.1 16 18 18 17 16 18 2.8 8.2 S.1 4.9 3.6 3.6 1IanI._ (u ('"a<:03) ..."" 1 180 47 54 32 70 48 10 20 8 82 65 87 66 84 66 13 20 12 16 22- 22 
c.Jci_ ID&II 0.1 38 7.0 12 8.4 27 18 3.8 7.0 3.1 17 16 23 16 16 16 4.7 7.6 4.0 S.S 7.4 7.7 

" .... -- ID&II 0.1 18 7.3 S.7 3.1 0.43 0.S2 0.21 0.91 0.26 9.8 6.4 6.6 6.4 9.3 6.4 0.42 O.5S 0.54 0.S4 0.72 0.73 
SoaIi_ _&II 0.5 21 2S 88 5.4 0.27 1.4 1.6 S.9 4.3 S7 77 82 76 6S 74 1.4 1.6 2.2 2.6 2.S 2.2 POI __ 

..."" 0.01 3.1 4.2 8.5 1.1 0.67 0.92 0.47 1.5 0.59 6.9 8,0 8.4 8.0 7.7 7.8 . 0.51 0.69 0.68 0.73 0.79 0.72 
iii .. _&II 0.1 49 S4 64 12 8.6 10 6.4 21 8.1 49 24 28 24 45 24 6.0 8.4 6.3 8.2 6.7 7.0 

- ...... _&II 0.02 0.26 0.40 2.1 ND ND ND ND NO NO 1.2 1.3 1.3 1.3 1.3 1.3 NO NO NO NO 0.02 NO 
Hal ..... IDI!iI 0.1 0.4 0.5 2.2 1.3 1.4 
BrcmUde ID&II 0.01 NO NO 0.11 0.07 0.08 
BIC!llliac .... 0.01 

Alaiaiaolc.aiae "'io 1.05 1.0S 1.02 1.00 1.07 1.10 0.79 0.89 0.89 1.02 0.94 0.96 0.98 1.00 0.98 0.97 0.88 0.94 0.84 0.98 1.00 
AWI ....... _ ... io 1.17 1.96 3.1S 1.38 0.89 O.8S 1.20 1.50 1.7S 1.9S 2.46 2.30 2.58 2.02 2.58 0.92 0.70 1.00 0.88 0.9S 1.00 
HClIOS ... io 1.63 . 1.30 I.5S 1.53 1.71 1.53 1.58 1.17 1.21 I.S9 1.67 1.68 1.64 1.60 1.84 1.56 1.54 1.48 1.47 1.7S 1.51 
CAIIIi ... io 2.11 0.96 2.11 2.71 62.79 34.62 18.10 7.69 11.92 1.73 2.50 3.48 2.S0 1.72 2.50 11.19 13.82 7.41 10.19 10.28 10.SS 

AIII_ia (os N) ..."" 0.05 0.16 NO 0.16 ND NO NO NO 0.22 NO 0.12 0.18 1.7 0.06 0.14 NO NO ND ND NO NO 0.06 
,'01.1 KjcIdIoIaI N"dr.,.... -J!II O.S NO NO ND NO ND ND ND ND ND 0.5 0.8 2.2 0.7 NO 0.5 ND NO NO NO NI> NO 
N"II ..... (os N) ..."" 0.2 ND NO NO ND NO NO NO ND NO ND NO NO NO NO NO NO NI> NO NO NO NO 
'01111 Pboapbalc ..."" 0.02 0.04 0.35 0.26 O.OS ND NO NO NO NO 0.21 0.09 0.42 0.09 0.21 0.10 NO ND NO NO 0.02 ND 
DiIIoIwed Ph .......... -J!II 0.02 0.05 0.06 0.21 0.06 NO 
CW .... opbJUA HII 34.3 38.9 6.3 40.0 4.3 
TOIIII OrpIaic (:a. ...... mJ!ll 3 NI) ND ND ND 4.4 4.S ND 4.9 3.0 3.0 -5.6 4.6 S.8 3.7 4.4 ND ND ND NO NI) 3.2 
('.oIex uRiI. 3 S S IS 10 3 4 10 2S 4 30 IS IS 20 20 10 S 10 S S S S 
TOIIII s.up.decI SoIida ..."" 3 ND 3 6 ND NO NO 3 NO 4 NO 10 4 8 NO 10 ND 4 4 3 6 NO 
...... 1Iidiry Nll1 0.1 O.S 0.3 0.3 0.3 0.1 0.1 0.2 1.0 0.3 O.S 2.0 0.9 2.S 1.7 2.5 0.4 O.S 0.3 0.2 2.2 1.1 

A1umiai_ HII SO ND ND 56 NO NO NO ND NO NI> NO NO NO NO NI> NO 
IrOD HII 30 33 ND NO ND ND ND NO 3S0 30 ND NO NO NO NO NO NO 48 NO 73 NO NO 
M .. ,.... .... HII 10 170 NO NO ND NO NO NI> ND NO NI) ND 210 NO NO NO NO ND NO NO ND NO 
Ar80niC HII 4 11 18 260 NO NO NO NO ND ND 90 4 NI) NO ND NO 
Barium. HII 10 89 21 27 NI> NI> NO NO ND ND 37 NO 14 NO ND NI) 
Cadmiu,", HII 0.1 0.3 NO ND NO ND NO NO ND NI> NO ND NI) NO NI> NO 
ChromiulD HII 10 ND NO NO ND ND NO NO NO ND NI> ND NI) N,D ND NO 
Coppe< HII 20 NO NO NO NO NI) NO NO ND ND ND NO ND ND NO NO NI> NI> NO NI) NO NO 
I .... HII 1 ND NI) NO ND ND NO NO ND NI> ND NI> NI) NO ND ND 
"" ... :IIIY HII 0.1 ND NO 0.17 NO ND NO ND NO ND· 0.19 NI> NO ND ND NI> 
Seleni .... HII 1 NO ND NO ND ND NO ND NO NO ND NI) NI> NO NO NI> 
SiI_ HII 1 ND ND NO ND NO NO NO NO ND ND NI> NO ND NI> ND 
;r..iac: HII 10 NO NO ND ND ND NO NO ND ND ND ND ND NI) NO ND NO ND NO NI> 18 NI) 

-- ,_. -_. - ----.---- .-.-~-------- - ._.- --------

Nola: The cilia were IUIpIod by J_ Field ADd Rudy s.....,. of J .... a SIoUo ~ ADd aMIyIed by ANLAB AaalJliaIIl.abonIorico (a.pora No. lmII7). 



Table 13. JSA 1991 SaQlpling Program: Results frOQl september 10'-11 Water Quality Sampling. 

._------

Del "",I... ,:'-HaII BiB 'HoI _oIb Coavic:l .. 1Giio _....: CriXibd aid -- CrbWIiiJ CnMli¥ CroirJ.., ciUIoleJ 6diNilJ -iuifl' PIIter w ... J:iioi'ViaiJql- GrUt U GiiIid U 
v ........ : UUI: Iimil: .000al: Spriap:: Creek: Creek: erea: Creek: Crioet: Creek: Creek: xm~ SUrrI: BOll: Sud 2: Sutr,: il1itt 4: en...: Creek: Creek: CrM: slriicio; BdtOili: 

-_.- _. _."--~----_._----" ~ -.-------

.......... DIJ C ..... IldMIJ pSI.,.. I 466 S46 471. .7' 412 S9 60 
MoIdCoadUdiWly pSI .. ,10 S02 536 S01!.5!l S~l 48 48 
1'\014 '1'''pDndure "C 0,1 la.Z; 15.9 . ill.' la •• lU I •.• 1';1" 
fI.14 DiuaI .... Oily .. .: 0.1 S.S 0.0 6.7 7.9 4.S S.9 
l.abantDIJ pH -I"I(D+) 0.1 S.9 7.6 a.9 a,9 a.8 6.8 6,' 
fleWpD -101(0+) 0.1 9 •• 7.8 9.4 9.S 9.3 7 .• 
ToIai DitIdwd Solid. 8IJIl: IS zao 310 Z70 zao 190- :U 'i5 
AIbIIai1J (u cacm) • Z 170 210 170 170 17ir Z2 z2 
Cldoricle mJll' I 40 33 3Z 33 33 1.1 U 
SuI ..... .,;r Z 17 19 IS Iii la 3.S 'i.7 
JI.uda_ ( .. caco,) msll' I 66 91 74 6S 7. ZZ .: zz 
Calci_ aJIJ 0.1 17 :IS 17 17 t7 7,9 .... ...... _- 8IJIl 0.1 -~ .. 7.0 6S 73 •• S It7. 1);7S 

pi 8I1!il O.S 
",".,\,: 

86 69' 8. 76 66' Z,. 2,Z Id_ 
'oIUIi_ ai&Ii 0.01 7;9 1i.8 It~:t a •• '~I IU.- 1i:73 
Sill .. m&t ".1 ZZ za Z1 Z. Z2 S.9 5:9' 
BaroD 8IiIi 0.02 1.3 I .• 1.4 1.4 1~. JijD'. ND 
fluoride 81&1 0.1 1.3 1.3 I.. 1.3 I .• NO N)) ....... ..... 0.01 0.Q6 0;08 
Br-.. 81111 0.01 

AIII..uc.IIOa ... 10 0.92- 1.00 _ 0.&7 ~::,-. ~:: CUi 0~9S 
AltJlIaidaeIoI ... 10 :!.Sa- 2.31 :1.30 1.1"1" i.oo' 
BClIDSlbilio 1..66 t.76 1.7. 1.11 1.63' t.6'9. t.7t 
ciIMii.-..io :1.66 3.S7 2.6Z 2.33 i.6Z lOB' lo.aO 

~("N) D1s11 O.OS 0.08 Z.6 0.07 1)".07 0.15 -NO ND' 
ToIaliI:jaIiIabI N'lIro.... mJll O.S 0.7 •. 1 1.0 0;9 0.9 NO' NO 
N'lIrja. (u N) D11i1 ,O.Z NO NO NO NO NO NO ND 
ToIai 'lIoIpbaa. m~ O.OZ 0.10 O.6S 0;10 O~lZ 0;12 NO' NO 
DiIIoIYed PhCIIpIW. D11i1 O.OZ 0.04' ,'0:.7 -0,. '" 0;07 HD 
CbIoropbyD A ~ 29.6 ' 3:b 21\;0' _ .... 9'.1f 
1'0181 Orpaic Cvboa D11i1 3 S.3 4.s- 6.6 5.6 7.4 lQ'Ji' NO 
CdIII' 1IIIiI· 3 IS 10 IS IS 5 S 3 
ToIai SUIpDDded SoIicII 8I1iI 3 8 is 11 7 

., 3 .. 
TlarbIdiIJ N'ltJ 0.1 Z.O Z2 Z.O Z.Z Z.O 1.Z. 1.1 

A1UD1iaiUDI H/I SO NO NO 
Iroo HIt 30 NO 39 NO NO NO ND ." ......... - HA 10 NO 310 NO NO NO NO 39 
AnoDic HIt 4 110 NO 
8""",,, ,HIt 10 40 NO 
c.dmiUDI HIt 0 •• _ ND NO 
Cbr";.81 • fJ) ~~ 'Nd' 

NO 
Coppar HIt z" NI) ND NO; IIID' NO NO 
I ...... ,.". } liIu ND 
lIIermry ,.,. 0.1 0.20 NO 
loI .. IUDI I'IJI 1 NJ) ND 
SiI_ , ,.,. 10 NO NO 
Ziac ,.,. 10 NI) ,., NO tillY ND' N'D ND 

- .-.. ~ --.-.~ 

~ '1110 dIIa ...... 1aIIIfIIod by Doua IINwr aad J_ Field of .IoMIASIaIUoe ~ aad -'Jicd by ANLAB AIIIIJIW LIbcIrItoriII (RCpon No.l37Sia). 



Table 14. JSA 1991 Sampling Program: Results from September 24-25 Water Quality Sampling. 

Ddedion &1& Bill Bot _otb Coovict .. cGee Dilton Crooked Rod< Beaton Crowley Crowley Crowley Crowley Crowley IluIb P..-ker w.ur... Lee Vmiall GruI U Granl U 
Variable: Uai,.: timiI: Portal: Spriap: Creek: Creek: Creek: Creel<: Creek: Creek: Creek: XiDII' Surf I: Bot 1: SurC2: Surf3: Surf 4: Creek: Creek: Creek: Creek: SIl .... lICC: Bottom: 

LllboraIOIJ C""dlldirity ,.sIan t 470 512 476 463 474 S8 S8 
Field Conductivity ,.sI_ lO 398 402 408 428 412 48 39 
Field Temporalure 'C 0.1 17.7 16 18 19.3 18.5 17.3 16.1 
Field DilllDlwd Oayp m&ll 0.1 S.7 0.1 7.1 8.3 8.0 7.8 7.1 
........ "'OIJpll -1"Il(1I+) 0.1 8.8 8.S 9.0 9.0 9.0 8.S 8.0 
Field pI! -1"Il(1I+) O.t 9.3 7.8 9.3 9.4 9.4 7.9 8.1 
"'otal Diaal_ Solid. m&ll IS 280 300 290 290 280 37 34 
Albliail, (u " .... :(3) m&ll 2 170 180 170 170 170 22 21 
(:bloride m&ll 1 37 36 36 34 3S 1.7 1.6 
5 ....... 0 m&ll 2 19 18 19 18 18 3.3 3.6 
Uardo_ (u CaC-"(3) m&ll I 76 73 71 79 7S 30 38 
Caldum m&ll 0.1 17 17 16 tS 17 7.9 8.0 
....... coium m&ll 0.1 6.8 6.8 6.6 7.2 6.6 0.73 0.73 
Sodium mJ!/I O.S 67 68 68 69 68 2.4 2.2 
PotUli_ m&ll 0.01 7.S 7.8 7.5 7.3 7.4 0.77 0.81 
Silica m&ll 0.1 22 2S 20 32 21 S.4 S.4 
Boroa m&ll 0.02 1.3 1.4 1.3 1.3 1.3 ND ND 
l'Iuorido m&ll 0.1 1.4 I.S 
Bromide "&II 0.01 0.06 0.06 
BromiDe m&ll 0.01 

AniOD/C",;oo _io 1.07 1.04 1.09 1.02 1.07 0.93 0.9S 
AIIr:IlIanln_ llalio 2.24 2.47 2.39 2.tS 2.27 0.73 O.SS 
I!C"./IUS Itlllio 1.68 1.71 1.64 1.60 1.69 I.S7 1.71 
CJ\JUIlKalio 2.50 2.50 2.42 2.08 2.58 10.82 10.96 

Ammonia (u N) m&ll O.OS 0.08 O.SO ND ND ND ND ND 
Total Kjok\abJ N'II£OII"D m&ll 0.5 0.8 1.2 0.7 0.7 0.8 ND ND 
Nilrllla (u N) 18&11 0.2 ND ND ND ND ND ND ND 
Total Pboopblllc m&ll 0.02 0.09 O.tS 0.10 0.17 0.14 ND ND 
DUooIved n .. pbalc m&ll 0.02 O.OS O.OS O.tS 0.10 ND 
CblorophyU A I'fII 12.7 13.S 4.3 12.S 6.4 
10tal Orpaic Carbon m&ll 3 S.1 6.0 S.8 S.4 6.7 3.9 3.7 
Color Uaitl 1 IS IS IS tS IS S 4 
Total Suopoaded SulUJa m&ll 3 4 ND S 4 6 ND 3 
Ttarbidily NTU 0.1 1.2 0.4 I.S 1.1 I.S 0.6 0.6 

Aluminium pt/I SO ND NI) 
Iron pt/I 30 320 S4 140 120 6S 60 79 
"aapa_ I'fII 10 IS 230 IS 29 18 2S 30 
AnoDic I'fII 4 90 NI) 
Barium I'fII 10 34 NI) 
LWimiuJII; p.r/I O.t NI) 0.29 
c..'1tromium pt/I 10 NI) NI) 
Cup ...... pt/I 20 ND ND NI) ND ND NI) NI) 
l.cad I'fII 1 ND ND 
.. ercury pt/I O.t NI) NI) 
Sdcaium pt/I 1 NI) NI) 
SilvN' pt/I 1 NI) NI) 
7.iDc pt/I 10 NI) ND ND ND NI) NI) NI) 

_.-_._--------------_._---,---_._--

Not .. : The data were aampled by Joaaaa Field &ad Debra Pen:y of Jo_ .t: St ..... AIoociaI .. &ad aaalyzcd by ANLAII ADllyliI:aI UiIoralOrieo (Repon No. 1378116). 



iI'.ble'15.MoRo~hab Selillity1(1,11),. VariouIBllMitianl 

MoDe ,MoDo MOllO 
lAke 'tab "* .a-,. A_rap Specific: "sa.. AveJ9I Specific: Eleva- Averap Specific 
tioIl TDS Gravity doD TDS Gravity tioIl TDS GmWy 
(~) (J/l) LADWP (It) (J/I) '~ (ft) (J/l) LADWP 

~ J 

6301 f60;6 1;S06() SSI t4~ U13142 640l 60.1 1.049651 
~ 630,1 1.4$29 ,~ 1~.7 :t.U$t2 6402 S9.2 1.04$986 
6303 6Q1;6 1.4612 .3 137.9 U08811 6m S83 1.0483!1 
.63{M SlU 1·4411 ·6354 11$.2 1.106746 6404 57.5 1.041'703 
.6d 'SSu 1.4222 '6355 132.6 1.104745 :6405 SU 1.04.' 
6306 527.1 lAOi16 6156 moO U02805 6406 55.9 l;O46l181 

6YI1 sau 1.3880 6lS1 ,127.5 1.i00922 ftAf11 55.1 1.04S89l 
63tl8 484;9 1.3725 Q58' 125~1 :t;~ '6408' 54;4 1.06315 
6309 465.7 1.3SIIO 6359 122;8 LG9'7320 .64()9 53.6 1.044752 
Ule) ~7.7 1.3443 6160 120.S. 1·09SS95 ~10 S2.9 1.044203 
-6311 430.8 1.3314 6361 118.3 Ims918 6411 52.2 1.043666 
6312 414.8 1.3192 6362 116.2 U'92287 64'l2 SI.:s 1.()43141 
6313 399.7 1.3078 Q63 U4.1 1.090?00 6413 SO.8 1.042:628 
914 385.5 1.2910 .4164 112.0 1.089154 6414 SO.2 1.042U1 
63lS m.l 1.2868 636S no:t 1 . .- 6415 49.5 1.04t636 
6316 ~9.3 1.2771 ;6366 108.1 u1ll6t?8 6416 48.9 1'0411,Sl 
6317 347.3 1.2679 6367 106.2 1;(184'745 6417 48.3 1.04068'7 
6318 335.8 1·2592 63fl8 IfMolt, tB344 "641S 47.7 1~ 
6319 324.9 1.2510 6369 102.6 ui81971 6U9 47.1 1.039'779 
6320 314.6 1.2431 '63.'70 100 .. 1.0Iitl623 . " 6420. 46.5 u,~" 
6321 304.8 1.23$6 6371 99.1 1;0192;7 6421 45.9 1.('38908 
6322 295.5 1.228S '637l 97.4 1.0'77991 6422 4S.4 1.038486 
6323 286.6 1.2218 6373 95.7 1:076706 6423 44.8 t.038072 
6324 218.1 1.2lS3 6374 94.0 1.075442 6424 44.3 1.037666 
632S 210.0 1.2092 6375 92.4 1.074198 642S 43.8 1:037268 
6326 262.3 1.2033 6376 90.8 1.072972 -6426, ,43.3 1.036887 
6327 254.9 1.1917 6371 89.2 1.071765 '6427' 42.8 1.036S04 
6328 247.8 1.1924 6378 87.6 1.070S78 6428 42.3 1.036128 
6329 241.1 1.1872 6319 86.1 1.()69411 6429 41.8 1.0lS7S9 
6330 234.6 1.1823 6380 84.6 1.()68267, 6430' 41.3 1.0lS_ 
6331 228.5 1.1776 6381 83.1 U167147 6431 40.8 1.03S036 
6332 222.S 1.1731 6382 81.6 1.(1660S2 ' 6432 "40.4 1.034684 
6333 216.9 1.1688 6383 80.2 1.064982 6433 39.9 1.034338 
6334 211.4 1.1647 6384 18.9 1.063937 ' 64,34' 395 1.033999' " 
63lS 206.2 1.1607 638S 77.5 1.062916 6435 39.0 1.033666 
6336 201.1 1.1S68 6386 76.2 1.061919 ; 6436' '38:6 1.033339 
6337 196.3 1.1S32 6387 74.9 1.060947 6437 38.2 1.033019 
6338 191.6 1.1496 6388 73.7 1.060000 6438' 37.8 1.032704 ' 
6339 187.1 1.1462 6389 72.5 1.059077. 6439, 37.4 1.1)32395 

·6340 1112.7 1.1429 6390 71.3 1.058177 6440 37:0 tm.2092 
6341 178.5 1.1397 6391 70.1 1.057299 
6342 1745 1.1366 6392 69.0 1.()S6444 
6343 170.6 1.1336 6393 67.9 1.055611 
6344 166.8 1.1308 6394 66.8, / 1.054:798 ',' 
634S 163.1 1.1280 6395" 6$.8, 1.0S4007 ' 
6346 159.6 1.1253 6396 64.8 1.~ 
6347 lS6.2 1.1227 6397 63.8 1.052482 
6348 lS2.9 1.1202 6398 62.8 1:051748 
6349 149.7 1.1178 6399 61.9 1.051032 
63SO 146.6 1.1154 6400 61.0 1.0S0333 

"',,-



Table 16. CompariSon of Mono Lake Water with Ocean Water 

Mono Lake 
Water 

Standardized TDS (g/I) 100 
Specific gravity (@25 C) 1.08 
Sodium (mg/I) 39,260 
Calcium (mg/I) 4 
Magnesium (mg/l) 44 
Potassium (mg/I) 1,756 
Chloride (mg/I) 23,050 
Sulfate (mg/I) 13.135 
Bicarbonate (mg/I) 23,825 
Bromide (mg/l) 52· 
Fluoride (mg/l) 65 
Phosphate (mg/l) 88 
Iodide (mg/l) 13· 
Arsenic (mgfl) 17 
Silica (mg/I) 28 
Boron (mg/l) 475 
Organic carbon (mg/l) 62· 
Strontium (mg/l) 156· 
Lithium (mg/l) 13· 
Iron (mg/I) 0.4· 
Manganese 0.02· 
Aluminum 0.05 
Copper 0.1 
Zinc 
Nickel 0.002 
Tin 0.04 
Cobalt 0.001 
Lead 
Mercury 
Molybdenum 0.001 
Barium 
Gold 
Silver 
Cesium 

Notes: Ocean composition from Goldberg (1971). 

(%) 

39.3 
0.004 
0.044 
1.756 

23.05 
13.13 
23.8 

0.052 
0.065 
0.088 
0.013 
0.017 
0.028 
0.475 
0.062 
0.156 
0.013 

Ocean 
Water 

34.5 
1.025 

10,500 
410 

1,350 
390 

19,000 
2,700 
142 
67 
1.3 

0.27 
0.06 

0.003 
6.4 
4.5 
0.1 
8 

0.17 
0.003 
0.002 
0.001 
0.003 
0.01 
0.007 
0.0008 
0.0004 

0.00003 
0.0002 
0.01 
0.02 

0.00001 
0.0003 
0.0003 

(%) 

30.3 
1.2 
3.9 
1.1 

54.9 
7.8 

0.41 
0.19 
0.004 

0.018 
0.013 

0.02 
0.0006 

Mono Lake composition from LADWP data 1974-1990 adjusted to 100 g/I and converted from ppm 
to mg/l. 

• Mason (1967) analyses. 



Variabl~ Units 

Table 17. Water Quality Sumlllary of Mono Lake (197.~t991),; 

Samples 

(0) 
LADWP 
74-91 

Mean 

UDWP 
74...,..91 

MiniIDum 

O%IQR " 25%IQR 
LADWP LADWI' 

74-91 74-91 

Median ilaiinIQD 
50% IQR: 75% IQIt l009f,.IQR 
LADWP LADWP LAD'" 

74-91 74-91 74'::'9'1 

----.------.--'--------'~-----------"'-------"-----------------'----

SpecifacCooductance p.S/cm 234 79742 44509 71585 80757 89837 101M22 
Total Dissblv'"dSt:Jliias mg/I 203 110870 82097 102166 104874 108078 119841 
Al~~ioiiY < ~,-tC(3) mg/I 240 

HardDess(~ ¢~(3) lUg/I 207 
CaiciuQl ' mg/I 238 

39580 29495 38874 39707 40459 48128 
193 106 178 19' 2'16 291 
4.7 0.1 3.6 4.3' :t6 0~1 

MagneS.ium mg/I 238 44 26 40 +t 4 68 
Sodium mg/I 239 39223 28459 37933. 39259 40202 52288 
Potassiom " mg/I 240 1781 1187 1667 1756 190i 2562 
Sulfate mg/I 240 12972 9476 12527 13135 13622 16011 
Chloride mg/I 255 22721 11542 22J9S . 23047 23453 29045 
Silica mg/I 97 22.4 1.3 8~6 21t! 36.7 63.1 
Boron mg/I 233 )~ 485 324 438 .. 474 537 732 
.Fluoride mg/I 232 71 45 c;,2 65 69 135 
PhospliuU: mg/I 126 89 22 82 88 103 182 
Arseoib 'mg/I 231 17 4 14' 17 20 26 

Iron .• lDg/I 154 0.9 0~1 OS" 0.7 oj) 3.2 

.::.>--,._:Z:.:...._ ... _, __ . . _ .. :,._~_ .. ~ ... L __ ·_·· 1 ___ 

:Previous Analyses 

Russell 
18~ 

53.5 
26524 

j8 

184 
3114,1 

1813 
12589 
22838 

132 
84 

Mason 

1967 

71 
28260 

79 
3684i 

1840 
12894 
23000 

SOi; 

63 
79 
13 
0~4 



Table 18. Average Temperatures in Mono Lake Tributaries (OC). 

DFG Data (1): 

Location Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 
1987 1987 1987 1987 1987 1987 1988 1988 1988 1988 1988 1988 1988 1988 

Rush Creet at Grant Outlet 16.7 17.2 IS.6 12.8 1.7 2.2 2.8 4.4 

Rush Creet at Mono Late 16.7 17.2 IS.0 12.2 6.7 1.1 1.7 4.4 6.1 

1991 JSA Data (2): 

Location OS/OI O5/IS 06/04 06/19 07/10 07/23 08/13 08/27 

Rush Creet above Grant Late 8.8 10.9 12.2 13.2 18.0 18.2 17.8 17.8 

Rush Creet at Grant Outlet 7.9 9.9 12.9 14.8 18.2 18.2 18.6 18.1 

Parker Creet above diversion 7.S 10.S 14.3 11.S 13.6 14.6 IS.7 12.4 

Walker Creek above diversion 7.7 9.2 IS.4 13.2 17.7 17.3 17.1 12.6 

Lee Vining Creet below diversion 6.3 9.6 7.4 9.9 13.S 13.1 13.4 11 

1991 Data (3): 

Jul Aug Sep Oct 
Location 1991 1991 1991 1991 

Rush Creet at Grant Outlet 18.7 16.2 14.6 

Rush Creet at Mono Late 19.0 18.2 IS.6 13'.4 

Parter Creet above diversion 14.S 14.S 12.3 9.7 

Walter Creet above diversion 16.1 14.4 11.9 10.2 

Lee Vining Creet below diversion 12.0 9.8 8.2 

Lee Vining Creet at Mono Late IS.0 14.4 11.8 9.4 

Notes: 

(1): Department of Fish and Game Stream Evaluation Report No. 91-2. Volume 1. 
The July 1987 to August 1988 IFIM Study was conducted by Beat Consultants Incorporated. 
Values in this table were estimated from report graphs of continons data and converted from -F to -c. 

(2): Instantanons data collected during Jones .I; Stotes 1991 Sampling Program 

(3): Calculated averages of continons data 

8.3 12.2 IS.0 18.9 19.4 

9.4 14.4 17.2 20.0 19.4 



Variable 

Speeific Conductance 

Total Orsanic Carbon 

Golor 

Turbidity 

Total Suspended Solid. 

Total l>ia.olve,. SoUd. 

Alulioil, (uCiaCq3) 
.F ' 

lIardoe •• (Il' C.q>3) 
Calcium 

MaSDedum 

Sodium 

Potu.ilim 

Sulfate 

Cbloride 

Silica 

BoroD 

Pluoride 

Bromide 

Ammooia.(as\!'l) 

Total Kjeldahl Nitroseo 

Nitrate (as; N) 

Total Phosphate, 

l)ia.olvedPbospbale 

Silver 

AlumiDium 

AReoic 

Barium 

Cadmium 

Cbromium 

Copper 

Iroo 

Mercury 

MaosaDele 

Lead 

SeleDium 

Zioc 

Table 19. Water Quality Sun:nnary Of Lee Vining Creek (1934 to 1991). 
"--.---------.----------~---~--------:-------------------:----------------

V Dill 

I£S/cm 

msfl 

uoit. 

NTV 

msfl 

msfl 

msfl 

IDs/I 
msfl 

msfl 

msfl 

msfl 

msfl 

msfl 

msfl 

msfl 

msfl 

msfl 

msfl 

msll 
msfl 

msfl 

msfl 

I£SIl 

I£SIl 
I£S/I 

I£SIl 
I£SIl 
I£SIl 
I£SIl 

I£SIl 
I£s/I 

I£S/I 

I£S/I 

I£S/I 

I'SII 

Samples 

(D) 
LADWP JSA 

34-47 91 

103 

o 
107 

107 

o 
o 

107 

106 

106 

105 

99 

44 

98 

107 

97 

66 

37 

o 
o 

107 

107 

o 
54 

.0 

o 
o 
o 
o 
o 
o 

41 

o 
o 
o 
o 
o 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

3 

8 

8 

8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 

4 

8 

MeaD 

LADWP JSA 

34-47 91 

44 40 

3.0 

7 4 

3 0.4 

4 

28 

18 11 

22 IS 

5 4.9 

2 0.5 

4 1.7 

1 0.61 

5 4.8 

2 I 

9 6.7 

0.06 0.02 

0.04 NO 

ND 

ND 

0.16 ND 

0.02 ND 

0.02 

0.06 

ND 

108 

ND 

ND 

ND 

ND 

ND 

113 70 

ND 

ND 

ND 

ND 

ND 

Mi~imum 

O%IQR 
LADWI> JSA 

34-47 91 

25 26 

ND 

o ND 

o 0.1 

ND 

20 

8 6 

3 9 

0.0 3.3 

0.1 0.3 

0.0 0.8 

0.0 0.41 

0.0 2.9 

0.0 ND 

3 4.4 

0.00 ND 

0.00 ND 

ND 

ND 

0.03 ND 

0.011 ND 

ND 

0.00 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

50 ND 

ND 

ND 

ND 

ND 

NO 

25% IQR 
LADW» JSA 

34-'--47 91 

36 30 

ND 

5 3 

2 0.2 

ND 

23 

IS 8 

18 11 

4 3.6 

2 0.3 

2 1.3 

0.0 0.50 

3 4.0 

0.2 ND 

5 4.7 

0;00 ND 

0.00 ND 

ND 

ND 

0.10 ND 

0.110 ND 

ND 

0,.02 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

50 ND 

ND 

ND 

ND 

ND 

!olD 

Median 

50'll> lQR 
LADWP JSA 

3"-47 91 

43 44 

ND 

7 5 

3 0.3 

ND 

31 

18 14 

23 16 

5 5.5 

2 0.5 

4 1.8 

1 0.70 

5 4.8 

ND 

10 7.7 

0.02 ND 

0.00 ND 

ND 

ND 

lI.n ND 

0.00 NO 

0.03 

ND 

ND 

75 

ND 

ND 

ND 

ND 

ND 

100 51 

ND 

ND 

ND 

ND 

ND 

75~ lQR 
LADWP JSA 

34-47 91 

52 53 

ND 

10 5 

4 0.3 

3 

34 

20 14 

26 19 

7 6.6 

3 0.6 

5 2.2 

11.79 

7 7.0 

.. NO 
10 8.4 

0.05 NO 
0.&0 ND 

ND 

NO 
0.17 ND 

0.00 ND 

NO 
0.05 

ND 

140 

ND 

ND 

ND 

ND 

ND 

ISO 86 

ND 

ND 

ND 

NI> 
NO 

MaDmum 

100" IQR 
'LAOW!' JSA 

34-'"47 91 

85 57 

3.0 

25 S 
17 1.6 

6 

37 

411 16 

40 20 

10 6.6 

7 0.7 

17 2.6 

2 0.79 

14 7.0 

8 

30 8.5 

1I~83 0.02 

0.25 ND 

NO 

ND 

1.26 ND 
0.10 NO 

0.02 

0.97 

ND 

140 

ND 

ND 

ND 

ND 

ND 

400 110 

NO 
ND 

ND 

NO 
ND 

Detectioil 

LilIiii 
LADWP JSA 

34-47 Itt 

3 

3 

0.1 

3 

IS 

2 

0.1 

0;1 

O;S 

O.ot 
2 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

50 

4 

10 

0.1 

10 

20 

30 

0.1 

to 

1 

10 

,,> Detectioil 

Lillii. 
LAD\V!' jllA 

34-47 91 

100 

13 

75 

100 

38 

lOll 

HiO 

100 

100 

100 

100 

100 

100 

13 

100 

13 

o 
o 
o 
o 
o 

13 

o 
50 

o 
o 
o 
o 
o 

63· 

o 
o 
o 
o 
o 



Variable 

Specific Conductance 

Tolal OrgaDic Carbon 

Color 

Turbidity 

Total Suspended Solids 

Tolal Diaaolved Solids 

Alkalinity (a. CaC03) 

Hardne •• ( .. CaC03) 

Calcium 

Magnesium 

Sodium 

Potu.ium 

Sulfate 

Chloride 

Silica 

Boron 

(lluoride 

Bromide 

Ammonia (as N) 

Toeal Kjeldahl Nitrogen 

Nitrale (u N) 

Total Phosphate 

Diasolved Phosphate 

Silver 

Aluminium 

Anenic 

Barium 

Cadmium 

Chromium 

Copper 

Iron 

Mercury 

Manganese 

Lead 

Selenium 

Zinc 

Unils 

,.S/cm 

m&ll 
unita 

NTU 

m&ll 
m&ll 
m&ll 
m&/I 
m&ll 
m&ll 
m&ll 
-&II 
-&II 
m&ll 
m&/I 
m&ll 
-&II 
m&ll 
-&II 
m&ll 
m&ll 
m&ll 
mVl 
,.&/1 
,.&/1 
,.&/1 
,,&/1 
,.&/1 
,.&/1 
,.&/1 
,.&/1 
,.&/1 
,.&/1 
,.&/1 
,.&/1 
,.&/1 

Table 20. Water Quality Summary of Walker Creek (1991). 

Samples 

JSA 

91 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

3 

8 

8 

8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 

4 

8 

Mean 

JSA 

91 

44 

3.2 

6 

1.2 

8 

32 

12 

14 

4.7 

0.60 

2.3 

0.79 

S.9 

1.0 

8.6 

ND 

ND 

ND 

ND 

ND 

ND 

0.04 

ND 

16S 

ND 

26 

ND 

ND 

ND 

87 

ND 

ND 

ND 

ND 

ND 

Minimum 

O"IQR 
JSA 

91 

37 

ND 

S 

0.3 

ND 

22 

8 

8.S 

3.8 
0.49 

1.6 

0.64 

4.6 

ND 

6.3 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NI> 

ND 

2S" IQR 
JSA 

91 

38 

ND 

S 

O.S 

4 

27 

10 

12 

4.0 

O.SI 

2.0 

0.68 

S.O 

ND 

7.1 

NI> 

ND 

NI> 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NI> 

ND 

ND 

ND 

ND 

NI> 

Median 

SO" IQR 
JSA 

91 

40 

ND 

10 

O.S 

S 

30 

12 

12 

4.3 

0.S6 

2.2 

0.73 

S.8 

ND 

7.9 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

120 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

7S" IQR 
JSA 

91 

SI 
3.1 

10 

0.8 

7 

42 

IS 

IS 
4.8 

0.81 

3.0 

1.00 

6.0 

1.0 

12.0 

ND 

ND 

ND 

ND 

ND 

ND 

0.02 

ND 

210 

ND 

26 

ND 

ND 

ND 

78 

ND 

ND 

ND 

ND 

ND 

Masimum 

100" IQR 
JSA 

91 

61 

3.3 

10 

S.8 

26 

44 

16 

22 

7.8 

0.81 

3.2 

1.10 

10.0 

1.0 

13.0 

ND 

ND 

ND 

ND 

ND 

ND 

0.07 

ND 

210 

ND 

26 

ND 

ND 

ND 

ISO 

ND 

ND 

ND 

ND 

NI> 

I>etection 

Umta 
JSA 

91 

1 

3 

3 

0.1 

3 

IS 

2 

1 

0.1 

0.1 

O.S 

0.01 

2 

1 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

SO 

4 

10 

0.1 

10 

20 

30 

0.1 

10 

to 

,,> Detection 

Limit 
JSA 

91 

100 

2S 

100 

100 

88 

100 

100 

100 

100 

100 

100 

100 

100 

63 

100 

o 
o 
o 
o 
o 
o 

38 

o 
SO 

o 
2S 

o 
o 
o 

38 

o 
o 
o 
o 
o 



Vat-ilblt: 

s,el1ir1c Co ad uetaDce 

·I'oUli O .. ,iaa'.: Ca .. lIoa 
ColG'l"'" 

Turbidity 

To.'" SUipea'ed,Sofflia 
'I'otll PGm'lvedSolids 

Albliut1Y'(a.CaC03) 

H.r4Ueiaoi(.i.cP3) 
Calei .. · :i 

ahpefia" 

sotliull!' 

PotUliu_ 

h""e 
CJa~ricle 
:liili.c. 

BoND 
~Iu.,:ride 

P .. olDlde. 
AID"o,.ia' (a. N) 

Tot.l({jo~.1tI Hilm,OD 
N,i"I,!' (.~ N) 

'I'.,tl. "h~.~h.t,o 

OJ .. olvotl,"IJ~.~b'Jo 
/liIY",r. 

At.IDiDiuID 
AnoDic: . 
...... iu .. 

Cadmiu .. 

ChrOmium 
C.,ppe~ 

IrOD 
Ne .. eu .. ,. 

NaD,aDCle 

Lead 

Seleaillm 

Zi.e 

UDit. 

.".S/em 

·aII 
a.ill ' 

·N·I'U 

mall 
IDaII 
.aII 

:.aII 
-all 
liDaII 
-all 
-all 
-all 
-all 
mall 
IDall 

mall 
..all 
.aII 
.. all 
.-aII 
mall 
.sn 
".,.,1 

J&III 
14a11 

".all 

".all 

".all 

~all 
".all 

".all 

".all 

".alt 

".all 

".all 

Table 21. 

Sa.ples 

ISA 

91 

, , , 
8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

3 

8 

8 

8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 .. 
8 

Water Quality'Sulbtmfry of Parker Creek (199'1 ,~ 

Mea. 

ISA 

91 

54 

4.5 

6 

1.5 

9 

37 

11 
19 

6.8 

.0.57 

1.8 

,0.78 

7.8 

1.0 

8.9 

.ND 
NO 
NO 
ND 
1.3 

ND 
0.06 

NO 
280 

ND 
16 

1.8 

NO 
94 

NO 
NO 

NO 
NO 

NiIIllIl •• 
O~ IQlt 

JSA 

91 

46 

ND 
ND 
0.1 

ND 
26 

to 
,14 

.3.9 

0 •• 5 

1.0 

:.0.51 

6.0 

ND 
5.4 
ND 
ND 
ND 
ND 

.ND 
Ni> 
NI) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
N,D 

25*10Jt. 
JSA 

91 

48 

ND 
NI) 

.. .s 
4' 

32 
lO 

:.ur 
6.5 

0.51 

1.2 

OS5 
7.4 

NO 
7 • ., 

NO 
NO 
ND 
ND 
N1> 

ND 
ND 

ND 
N~ 
NI) 

14 

NO 
ND 
ND 
Ni> 
NP 
NI) 

'NO 
ND 
ND 

._----_._-------------

Medi •• ' 

SO"IQR: 
JSA-:' 

91 

52' 
NO' 

3 
0 •• 

4 

38 

1.4-

20' 
7.6 

O~$' 

1.6 

0.69 

8.0 

HD 
9.6 

NO 

ND 
ND 
NO 
NI) 

NO 
HO 

ND 
130 

ND' 
tS 

ND 
NO 
ND 
39 

NO 
N,p 
ND 
ND 
ND 

?'''1Qll 
JSA ,., 

... 
4.3 1. 
1.4-.. 
42 
18, 

22 
1.1 

0.69 

,2.6 

0.93 

8.2 

HO 
11 .• ' 

NB 
NO 

NO 
ND 
ND 
ND 

0.04 

ND 
430 

ND 
19 

.. 8 

1 

ND 
138' 

ND
ND 

4 

N1> 
ND 

Masi ... 

100*1.' 
JSA 

91 

66 

4.8 

10: 

7.3 

.to 

46 

.8 
23 

7.8 

0.14 

2.9 

1.~O 

9.5 

1.0 

U.O 

ND 
NO' 

HD. 

Hb .., 
ND 

0.08 

ND 
430 

ND 
19 

1.8 

I 

ND 
160 
NI> 
N,D 

4 

NO 
ND 

-----"--.. - --- -------.. --- -_.- ----

DeteclioW' 

Li.if 
JSA 

91 

1 

3 

3 

0.1 

3 

15 
2 
1 

0.1 

O.t 
0.5 

0.01 

2 

1 

0.1 

0.02 
, 0.1 

0.01 

0.05 
0.5 

0.2 
0.02 

1 

SO 
4 

10 

0.1 

10 

2. 
30 

0.1" 

10 

I 

10 

.. >' Detectid. 
Li.if 
ISA 

91 

100 
2$ 

SO 
100 

18' 1. 
100 
toe 
100 
100 
100 

100 
100 
n 

100 

o 
o 
o 
o 

13 

o 
25 

o 
so 
o 

15 
25 
25 
o 

SO 
0-

Ii 
2S 

o 
o 



Variable 

Specific CODduc'aDee 

To.al Orsaaic CarboD 

Color 

1·urbicii.y 

To.al SupeDded Solilla 

Total Oil.olved Solid. 

AlkaliDiay (a. CaC03) 

Hard_e •• ,~ CaC03) 

Calcia .. " 

Masae.iu .. 

Sodi ... 

Po .... iu .. 

S.lfa'e 
Cltloride 

Siliea 

BoroD 

Pluoride 

Bromide 

AmmoDia ( .. N) 

To.al Kjeldaltl Ni.roseD 

Nitra.e ( .. N) 

To.al Plto.plaa'e 

Oia.olved PIao.p"'e 

Silver 

AI.miDi ... 

AneDic 

Bariam 

Cadmium 

<:ltromiam 

Copper 

lro. 

Mercury 

Ma·saDcae 

Lead 

SeleDi ... 

ZiDc 

-~ -.- ~ ... -. --..•. _._. - -----_. -- ..... 

U.i •• 

",S/c_ 

81'" 
uDita 

NTU .. ", 

81'" .. ", 

81'" .. ", 

-'" m'" 
81'" 
81'" 
81'" .. ", .. ", 

m'" 
m'" 
-'" .. ", .. ", 

-'" m&ll 

",&11 

",&11 

",&11 

",&11 

",&11 

",&11 

",&11 

",&11 

",&11 

",&11 

",&11 

",&11 

".&11 

Table 22. Water Quality Summary of Rush Creek (1991). 

Samplca 

JSA 

91 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

3 

8 

8 

8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 

4 

8 

Mea. 

JSA 
91 

57 

5.5 

6 

OS 
6 

38 

20 

21 

7.3 

0.67 

2.1 

0.70 

3.6 

2.0 

7.8 

0.04 

NO 

NO 

NO 

NO 

NO 

0.09 

NO 

120 

4 

NO 

1.6 

2 

NO 

103 

NO 

35 

1 

NO 

14 

Miai ..... 

O'J(,IQR 
JSA 

91 

39 

NO 

NO 

0.3 

NO 

25 

12 

13 

4.7 

0.42 

1.3 

0.51 

2.5 

NO 

6.0 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

25'J(,IQR 
JSA 

91 

45 

NO 

5 

0.3 

NO 

30 

16 

17 

6.2 

0.50 

1.5 

0.57 

3.1 

NO 

6.4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Medi .. 
50'J(,IQR 

JSA 
91 

51 

NO 

5 

0.4 

NO 

31 

18 

20 

7.2 

OS9 
1.8 

0.63 

3.9 

1 

7.1 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

75'J(,IQR 
JSA 

91 

81 

3.5 

5 

0.6 

7 

56 

30 

31 

10 

1.00 

3.5 

0.90 

4.0 

3 

11 

0.04 

NO 

NO 

NO 

NO 

NO 

o 

NO 

120 

4 

NO 

1.6 

2 

NO 

96 

NO 

n 
1 

NO 

12 

MaKimu .. 
l00'J(,IQR 

JSA 
91 

92 

9.5 

10 

1.4 

7 

60 

34 

34 

11 

1.20 

3.6 

1.00 

5.0 

3 

11 

0.04 

NO 

NO 

NO 

NO 

NO 

o 

NO 

120 

4 

NO 

1.6 

2 

NO 

110 

NO 

41 

1 

NO 

16 

Oetec'ioD 

Limi. 
JSA 

91 

1 

3 

3 

0.1 

3 

IS 

2 

1 

0.1 

0.1 

0.5 

0.01 

2 

1 

0.1 

0.02 

0.1 

0.01 

0.05 

OS 
0.2 

0.02 

1 

50 

4 

10 

0.1 

1 
20 

30 

0.1 

10 

10 

'J(,> Oe.ectioa 

Limi. 
JSA 

91 

100 
38 

88 

100 

38 

100 

100 

100 

100 

100 

100 
100 

100 
63 

100 

25 

o 
o 
o 
o 
o 

25 

o 
25 

25 

o 
25 

25 

o 
25 

o 
25 

25 

o 
25 



Table 23. Water Quality S1imma:r,~Gtani L.kehifaee(t99i). 

S.mp.es Mean tliaiall ... N:iilfiiil Malii .... Detecfioil ,,> DetediO. 

li"IOR Z';&IQR 58·,toR 1$"~ 100" 'kJR LildU. LiMit 
JSA JSA eJSA JSA iSA JSA JSA jSA JSA 

'V.iill,1e ,·U.it. 91 91 91 ,91 '1 91 91 91 91 

:_-..-----,. ._--_._--- ._-_._-----

apeeifie Coaduet.nee I£S/em .0 63 SS 6Z 63 63 ; 69 100 

·1'o ... Ora.nie C.rbon ';mall 10 3.7 NO NO 3;' 3.S ;4.4 3 60 

00i10n"," . ; unita 10 7 JiI'O ; 4 5, 5 15 3, 90 

,!i'ubidlty ~ : NTU 10 ·1.4Z 0.6 .. O.~ 1,2 i.6 ... 3.Z 0.1 100 

.;r ... ata~~nd~So.ida .'; <-all 10 6.4 NO tm 5 Ii ,11 3 70 

1:~;QinolY.ed Solida . mall 10 :40.6 35 ,·36 <MI' 42; 53 IS 100 

A.kaliniIY'<j CaC03) ',mall 10 ,·,2Z.1 " ZO ."iO U ~< 26 Z 100 

Hant~e~;f .. CaCO.i) ;~aII 10 Z3.S ZZ ;ZZ Z3 23 30 1 100 

QaIei".; ,,, '.' ··,:mal· 10 7.9 7.4 1.7 1,9 4 •. 1 a.1 0.1 100 

;~.allC'aium ; mall 10 O.S ,0.7Z 0.,74 0.7, O.S$ 0.95 0.1 100 

~ndi.1!I . "mall 10 Z.6 Z.3 >~ .• Z.5 Z.7 3.3 0.5 100 

rDlUaium mall 10 !I.lI 0.74 0.71 O.Sl 0." 1.Z 0.01 100 

S.IlUate ,mall 10 4.0 3 3.3 4 .. 7.6 Z 100 

.G'loride lIIaII 10 1.9 .. 1.6 ,t.1 Z Z Z 1 100 

Sj'i .... mall 10 6.5 5.4 6;4 6.7 6.9 7.4 0.1 100 

.ltq~.,,; :' 'i·"aII 10 ,O.OZ NO NJ) O.OZ O.OZ 0.04 O.OZ 70 

.It·,o~.~e • <· ... aII 5 NO NO NO ·NO NO 0.1 0 

,.~I!I~,!; "all 3 NO NO ND NO NO 0.01 0 

..... ~'i.( .. N) "all 10 
" 

0.12 NO "'P Np, NO ~.IZ 0.05 10 

"J"~~.!~.iFI4.~., ':'it{qaen ,I!lall to 0.8 ~O "'.P ND . NQ t 0.5 zo 
,~ .. .,~,li';(~ .N) \'I!lall 10 .~O ,~D Nb .. NI) .NO O.Z 0 

~.c'It.U,)"o~p,"·~C;· , " .' mall 10 0.03 NO ND o.Oi. o;Oi 0.05 O.OZ SO 

P~llfj~A'Arl,loaph, ... ., '. ' ... mall 10 NO NO fif6 ND NO O.OZ 0 

(:"~~p~yll • l&aI· 6 S.S 0.9 1 6.4 9 13.3 0.5 tOO 
Sih'c;r ,1&a1. 0 1 

A.~l!li.iu!!l. l£aI· 0 SO 

~lII.e:.ie , .l£aI· 0 4 

B.rium l£aI· 0 10 

Cadmium l£aI· 0 o.t 
Chromium f£';. 0 to 
,:. ";"'-1." 

'Copper l£aII , to NO NO NO NO, NO zo 0 
:';' 

;~NO Iron l£aI· to 104 .ND 31 to 3lO ,30 SO 

Mercury l£aI· 0 q .. t 
M.na·nese l£aI· 10 ZZ.S NO NO NO 15 39 10 40 

.Aad l£aI· 0 

,·Se.enium l£aI· 0 

. __ ,_,~I!~ _____ ~_I~ __ ~_....!:!.:~ __ , 
,;, ,., 

Zinc NO 'NO 20 30 to 40 
~----.-- -'.~.-... -----~------.. - ... -.-----------------------.--- .--... ---.-.. -.-



Va .. iable 

Speeirie Coadaelanee 

Tolal 9 .. "oie Cuboo 

Colo .. 

T ... bidily 

Tolal SDipeodcd Solicla 

Tolal Oinolved Solicla 

Alblioily'(aa CaC03) 

Hardoe •• (aa ~aC03) 
Caleiu .. 

Mapeaia .. 

Sodiu. 

Polaa.ia .. 

Solfate 

C"loride 

Silica 

BorDo 

Pluoride 

Bro .. ide 

AID .. oaia (u N) 

Tolal Kjelda .. 1 Nil"O,CD 

Nil .. ate (a. N) 

Tolal P".pllale 

Di .. olved PII.phale 

Silver 

Alo .. ioiu .. 

Aneoie 

Oa .. iu .. 

Cad .. iu .. 

C .... _iu .. 

Copper 

Iroo 

Mercury 

MaD,aaele 

Lead 

SeleDi ... 

Zioe 

Uoill 

p.S!e .. 

.&11 
aail. 

NTU 

"&II 
"&II 
"&II 
"&II 
"&II 
"&II 
.&11 
"&II 
"&II 
"&II 
"&II 
"&II 
"&II 
.&11 
.. &II 
"&II 
"&II 
"&II 
"&II 
p',n 
p.&l1 

p',n 
p',n 
p',n 
p',n 
p',n 
p.,Ji 
p',n 
P.,n 
p',n 
p',n 
p.&II 

Table 24. Water Quality Summary of Grant Lake Outlet (1940 - 1991). 

Sa .. plc. 

(D) 
LAOWP JSA 

40-90 91 

3S4 

2 
3S1 

351 

o 
o 

353 

354 

354 

353 

354 

345 

353 

354 

352 

210 

354 

o 
o 

350 

342 

o 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

5 

3 

10 

10 

10 

10 

174 0 

o 6 

o 6 
90 6 

o 6 

o 6 

o 6 

o 10 

353 10 

o 6 

o 10 

o 6 

o 6 

o 10 

Meaa 

LADWP JSA 

40-90 91 

S9 

0.9 

6 

3.0 

18 

21 

6.6 

1.0 

2.7 

0.7 

4.8 

1.8 

6 

0.04 

0.05 

0.22 

0.06 

0.025 

61 

2 
5 

I 

4 

37 

22 

24 

8 

I 

2 

I 

4 

2 

6 

o 
o 
o 
o 
o 
o 
o 

o 
92 

10 NO 

ND 

o 
ND 

ND 

38 45 

ND 

13 

ND 

NO 

ND 

Miai ..... 

O"IOR 
LADWP JSA 

40-90 91 

40 

0.8 

o 
0.0 

10 

IZ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I 

0.00 

0.00 

0.02 

0.00 

0.000 

58 

ND 

NO 

I 

ND 

31 

20 

20 

7 

1 

2 

1 

3 

1 

5 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

o ND 

NO 

ND 

NO 

NO 

NO 

25" lOR 
LAOWP JSA 

40-90 91 

52 

0.8 

1.0 

15 

18 

5.6 

0.5 

2.0 

0.5 

3.0 

1.0 

S 

0.00 

0.00 

0.12 

0.00 

0.007 

60 

ND 

3 

1 

ND 

34 

22 

22 
8 

1 

2 

1 

4 

2 

6 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

10 ND 

ND 

NO 

ND 

NO 

ND 

Mediao 

50" lOR 
LADWP JSA 

40-90 91 

S6 

0.9 

S 

2.0 

18 

20 

6.4 

0.8 

2.5 

0.7 

4.5 

1.4 

6 

0.02 

0.02 

0.20 

0.05 

0.016 

61 

3 

5 

1 

4 

37 

22 

23 

8 

3 

I 

4 

2 

7 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

120 

10 ND 

ND 

o 
ND 

ND 

20 36 

ND 

12 

ND 

ND 

ND 

7S" lOR 
LADWP JSA 

40-90 91 

63 

0.9 

5 

3.6 

20 

23 

7.2 

1.1 

3.5 

1 

6.0 

2.0 

7 

0.04 

0.10 

0.26 

0.10 

0.026 

62 

4 

5 

2 
4 

41 

22 

23 

8 

1 

3 

1 

4 

2 

7 

o 
ND 

ND 

ND 

ND 

ND 

o 

ND 

200 

II) ND 

ND 

o 
ND 

ND 

50 64 

ND 

30 

ND 

ND 

ND 

MuI ..... 

100" lOR 
LADWP JSA 

40-90 91 

165 

0.9 

38 

as 

31 

41 

12 

5 

10 

4 

18 

9.2 

20 

0.33 

0.40 

0.96 

0.4S 

0.4!1O 

63 

4 

15 

3 

10 

47 

26 

38 

9 

I 

3 

1 

4 

2 

7 

o 
ND 

ND 

o 
ND 

ND 

o 

ND 

230 

20 NO 

ND 

o 
ND 

ND 

300 230 

ND 

39 

NO 

ND 

ND 

Deleelioo 

Liail 
LADWP JSA 

40-90 91 

3 

3 

0.1 

3 

15 

2 

1 

0.1 

0.1 

O.S 

0.01 

2 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

I 

50 

4 

10 

0.1 

10 

20 

30 

0.1 

10 

10 

" > Dclcl;lioD 

Limil 
LADWP JSA 

40-90 91 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

40 

o 
so 
o 
o 

50 

o 
o 

50 

o 
50 

o 
o 
o 



Table 25. JSA 1991 Samplin~ Progra'lll': Results &om July 23'-25: Grant Lake Sedimell~ Sam.pling,. 

~ ~ 

VariatolC: u.,,: 

~-~.-.- -- - _ .... _---_._-.-., -,-_._ ..... " 

MOist."," 
"'r 

'" ~:~fJ'loIJpH 
AIbliailJ(uCaOO3) 

:'tDlride 
'i SIIfIIItC, ". 
."._(uC.oo3) 

'=4r\';; 
pcilui •• 
$IirIa' 

:'~;'F 
.'laorillc 

'ifilli&te 

:AIWHa ..... llalio 

~Sllalio 

';~ .. ( .. N) 

'~IKjc"" Nilros_ 
.N ..... C .. N) 
X .... ...,. .. c 

iPlaio ...... Car .... 
. ".~. ~ " . ..>~,:;: 

AiN ....... 
[,~.,":, < 
iA:.-:f!IC .' 
Bliiltia 
Ciid."': 
~ ... 
r:-
'It_Ii,,' 

, ·'ScItiIi .... 
Slw:r 
z;.., 

Noles: 

" 
-Joaqlf) 

~., 
.lIk'i'· 
-.Il&, 
.~ .. 
• ylJ' 
~". 

1lJ/ki'" ...... _. 
(.,~"'" 

3,":, 

-JIli ..... ..... ~ 
-.Jk.I. IIJIk& '.' 

.JllltB: 

.~", 

.JIIItJ :=, 
-.Il&' 
aJIIItll 
~., .. 
·aIli' 
·JIII 
·Jllltl 
.JIIItI 
aJIIItI 

O .... ILk 
s.,ll: 

67 

7.0 
<6.1 
<30' 

,,240: 
210 

5800 
'8800 

450' 
5200 

940000 
27 

180 
<0.30 

0.00 
0.66 

64 
·1400 

<30, 
940 

tOOOC)' 

,21000: 
. ,24000 

850 
6.7 
210 

<IS 
16 
42 
36 

<0.15 
<1.5. 
<1.5 

140 

a .... u 
s.,l2: 

74 

6.8 
<7.7 
<38 
220 
150 

2700 
6200" 

230 
3800 

8100C,l0 
20 

1'0' 
<0.38 

~:~, 

92 
2400 
<38 

1100' 
200ci0 

16000 
19000 

620 
4.2 
170 

<1.9 
13 
35 
35 

<0.19 
<1.9, 
<1.9 

130 

arut'u 
sat3: 

76 

6.5 
<:8.3 
110 

:170 
,170 

3200 
SOOO 

';,:180 
·,3000 
880000 
"" 20 

'170 
'<0;42 

,0.00 
0.64 

46 
;3600 
,<42 
'960 

'28000 

16000 
16000 

710 
5.8 
170 

.<2.1 
14 
33 
40 

<0.21 
;:<2.1 

<2.1 
170 

" 

a .... rU .~; 

s.,l4: 

48. 

6.0 
<3.8 

52 
77 
38 

2300 
'2700 

88 
··480· 

1~, 
'.8.5 

92'; 
<0.19' 

0.00 
u.s5 

15 
1600. 
:<19 
460 

:2100ct 

8UK} 
7500, 

150 ' 
3.5 ; 
5g·; 

<1.0" 
9.0 
18 
19 

<0.1,; 
<1.0 
<1.0 

69 

a ..... u 
"va.' 

66 

6.6 

81 
177 
142 

3500 
'5615 

237-
3t2(t , 

lOIl~OO 
19 

158 

0.00 
11:65 

54 
2250 

865 
19150 

15275 
16625 

$,83 
5 

152 

13 
32 
33 

127 

......... 
Illlllb 

{'.) 

305 
410 

36200 
17600' 
28100 
25700 

Z8SOOO 
7.5 

715 
2.4 

46 

1.1 

79sou 
42200 

937 
1.8 

595 
0:19 
198 
97 
16 

0.33 
0.05 
0.15 

80 

SOil s..a .... .... 
(c)' .~ 

24000 «150-32OdQo) 
9200 (50 .... 1~) 

1:1000 «500-1_) 
:peoo (~~ 

34 (20-:':_) 

420 (20'-6000) 

6'000 (700-, > l~) 
~ (100-100000) 

560 ( < • - '7000) 

fS4 (15-5008) 

53 (1-1500) 
25 (1-'-300) 
20 (10"-700)' 

S4 (25-2000) 

a. Data ......... by J_ Fio:W a" Silloa ~~J ..... a: Stotca~ ......... uaIJ!aI,I!J,~ ...... .,. ... 1 ... _.0Jia (~!l36373) 
... lIoras ... Ada. 19Ii6,. USGS Paper 22S4, SllIIIJ ... 1Jdc .. ..,. •• iDa of Ike Cllcaital Cbractcrillics of N ...... I Walen ' 
c. SIIackIc.Uc 1971. USGS Paper 574-D, Hlc __ 1 eo..,.,.iI_ of Sarfij:W Mate"''' .... c Coateraiaou UailcII·Stales 

s..a SIal -- ... 
(ol} (d) 

23' (5,8-91) 

S;S (1.2-22) 
580 (200~ 1,700) 

41 (8.S-200) 
2t (4.9-90) 
17 (5.2-55) 

0.046 (.0CNI5-.25) 
0.2J (0.39-1.4) 

55 (17-180) 

d. SbcklcUc .... BocaS- 1914, USGS Paper 12'l8, BI_. Coacca.,..ioIII .. SoiIs.ad Otlcts.r&ia1 Mate ...... lkec..teraiaolu tJailal Stales (WatcnltJailal Stales). 

Co nu:: T ............ oJd Liasil eo.calral"~!QI!fc:aI6~""1II) " ' " 

Sediacaf . s.,l.---. Baa. 
(d) (d) 

0;8 «0.4-2.7) 

6.3 (0.6-16) 
240. (67-520) 
<2 
49 (21-170) 
36 (19-67) 

5 «4-46) 
0.04 «0.02-0.22) 
0.6 (0.1-0.7) 

53 (23-77) 



Table 26. Water Quality Summary of East Portal (1940 - 1991). 

S.lDplea 

(a) 
LADWP JSA 

V.ri.ble Uaita 40-82 91 

Speeirie Coaduet.aee 

Tot.1 Orl.aie C.rbon 

Color 

Turbidity 

Tot •• Suapeaded Solida 

f&S/e. 

·all 
aaita 

NTU 

·all 
Tolal Dilaolved Solida .all 

Albliaity ( .. "C.C03) .all 

H.rdaeaa (.lc.c03) .all 

C.leia_ .all 

Malaeaiu. -al· 
Sodiu. .all 

Po .... ia. • all 
Sall •• e .all 

C"loride "all 

Silic. "aI. 
Boroa "all 

Pluoride .all 

Br_ide lDalf 

AllalDoai. (.a N) lDall 

To •• 1 lC,jeld ... 1 Nitrolen .all 

Ni ..... e (.a N) 

To •• 1 P ... p .... e 

Dilsolved P .... p ... e 

Silver 

AI_iBialD 

Aneaie 

B.riu. 

e.d_ialD 

e ... olDia .. 

Coppe .. 

Iroa 

Mereary 

Maal·neae 

Lead 

Seleaiu. 

Ziue 

"all 

"all 

·all 

f&aII 
f&af1 
f&ln 
f&ln 
f&ln 
f&ln 
f&ln 
f&af1 
f&af1 
f&ln 
f&ln 
",aII 
"'In 

291 

o 
o 

48 

o 
o 

177 

289 

149 

140 

49 

34 

SO 

SO 

52 

105 

49 

o 
o 

48 

SO 

o 
41 

o 
o 
7 

o 
o 
o 
o 

49 

o 
o 
o 
o 
o 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

7 

8 

8 

8 

8 

o 
8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Me.a 

LADWP JSA 
40-82 91 

177 422 

ND 

5 

4 1.1 
9 

263 

85 213 

73 181 

24 40 

10 18 

18 22 

2 3.1 

8 6.7 

6 7.3 

28 SO 

0.10 0.27 

0.2 0.4 

0.01 

0.12 

0.12 ND 

0.04 0.61 

0.04 

0.22 

ND 

68 

8 13 

102 

0.3 

ND 

ND 

148 144 

ND 

224 

ND 

ND 

14 

MiailDulD 

O"IOR 
LADWP JSA 

40-82 91 

26 408 

ND 

ND 

o 0.4 

ND 

240 

25 200 

16 170 

5 38 

1.3 17 

2 20 

2.8 

o 6.0 

0.6 6.0 

5 41 

0.00 0.25 

0.0 0.3 

ND 

ND 

0.04 ND 

0.00 ND 

ND 

0.01 

ND 

ND 

2 7 

89 

0.3 

ND 

ND 

o ND 

ND 

170 

ND 

ND 

ND 

25" lOR 
LADWP JSA 

40-82 91 

91 416 

ND 

ND 

2 0.5 

ND 

260 

35 210 

34 180 

12 39 

3.3 18 

17 21 

2 2.9 

6 6.3 

4 7.0 

15 49 

0.03 0.26 

0.1 0.3 

ND 

ND 

0.07 ND 

0.00 ND 

0.02 

0.08 

ND 

ND 

7 11 

96 

0.3 

ND 

ND 

20 36 

ND 

220 

NI) 

ND 

ND 

Mediaa 

SO" lOR 
LADWP JSA 

40-82 91 

116 423 

ND 

3 

3 1.4 

ND 

260 

45 210 

44 180 

14 40 

4.5 18 

19 22 

2 3.1 

8 7.0 

6 7.7 

30 52 

0.07 0.27 

0.2 0.4 

0.01 

ND 

0.08 ND 

0.02 ND 

0.04 

0.12 

ND 

ND 

8 16 

100 

0.3 

ND 

ND 

SO 58 

NI) 

230 

ND 

ND 

13 

75" lOR 
LADWP JSA 

40-82 91 

162 430 

ND 

5 

4 1.6 

ND 

280 

183 220 

64 180 

42 42 

19 18 

21 23 

3 3.4 

10 7.0 

7 8.0 

40 54 

0.16 0.28 

0.2 0.4 

0.01 

0.08 

0.14 ND 

0.04 0.21 

0.06 

0.18 

ND 

60 

10 17 

110 

0.4 

ND 

ND 

250 380 

ND 

240 

ND 

ND 

15 

M.uma .. 

100" lOR 
LADWP JSA 

Deleetioa 

Limit 
LADWP JSA 

,,> Deleelioa 

Limi. 
LAD WI JSA 

40-82 91 40-82 91 40-82 91 

623 433 

ND 

5 

20 2.0 

9 

280 

243 220 

206 200 

47 44 

24 18 

28 23 

4 3.6 

16 7.0 

14 8.7 

60 57 

0.40 0.29 

0.5 0.4 

0.02 

0.16 

0.39 ND 

0.40 1.00 

0.08 

2.25 

ND 

76 

13 20 

120 

0.4 

ND. 

ND 

1000 390 

ND 

260 

NI) 

ND 

16 

3 

3 

0.1 

3 

15 

2 

1 

0.1 

0.1 

0.5 

0.01 

2 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

SO 

4 

10 

0.1 

10 

20 

30 

0.1 

10 

I 

10 

100 

o 
SO 

100 

13 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

71 

25 

o 
2S 

88 

o 
25 

100 

100 

100 

o 
o 

88 

o 
100 

o 
o 

SO 



,,~"j.ble 

',Specific Coaduct.ace 

,<~:"al;Ol'Ja.ic Carbo. 

,~OIoF 

:,'!iurliidily 
, l,F,okl,Su.peaded,,Solidl 

1~o'aU:l"~hfli4 Solidi 

AltafiDit; (. ~:.C03) 

"H.t4ae,,"(~J:'(103) ;. 
QIeiUl ;,'" 

".,,~ium 

;$odillm 

,P .... lii ... 

"Stikte 
,Cld.,r!de 
,Silica, 

, Bor.a 
~l~luo,ide, 

,~rmaide 

:~ .. oail (aa N) 

,Tot"JCj~Lcl.,.l J'ijtr,q.ea 

,~br.te,{II'"N)h 

,Total'I'Jl .. pla.l1h; , 

lli .. o,Ivd,;PIa~p,".,to;, ' 

, ~ilve,.'" 
,;Alwaiaium 

, Aneale,' 

.:S.dam , '" 
C.dmium 

Claromium 

,',CoPPPJ' 

Jroa 

Merc.ry 

M.as·aeae 
Le.d 

Seleaium 

Ziac 

Table 27. Water Quality S ..... mary,@f ltigSpd .. gs (1933-1'991). 

S.mpLea 

(II) 
LAD,WP JS4\ 

,,units 33-40 ,1 

",Slcm 

',m.,. 
1Ia;its 

',NTU 

m.,1 
"mall 
"Wi 
mall . .,. 
,.tII 

, . .,. 
m.,1 
-all 

;,II1II111 . .,. • .,1 • .,1 
-III 

,-all ,.,,1 
, • .,1 
,m.,1 

"mall 
, f&.J/l 
'I£a/l 

Iii'" ,p,aII 
pall 
pall 
,.all 
pall 
pall 
pall 
pall 
pall 
pall 

63 

o 
66 

66 

o 
,0 

,,77 

17 

17 
77 

63 

5 
,76 

,,77 

57 

75 
,4a 

o 
,0 

66 

,66 
o 

,8 

8 

,~ 

J 

~ 

:8 

,8 

J 
,8 

,8 

~ 

,8 

,8 

,8 

8 

~8 

.8 
7 

a 
,a 
,8 
,a 

8 ,0 

,0,8 

o 8 

o ,8 

o ,,8 

o 8 

o a 
o 8 

,588 
., 8 

'0 8 

o 8 

o 8 

,0" 8;: 

Mea.e, 

LAD.' Js," 
33~40 ",9t 

173 206 

1.7 

9 8 

11 0.8 

15 

; 151 

",1. ,84 

,\8 45 

7> .,7 

8, (;.8 

24 ~5 

,4 ;4!2 

6 6,8 

10 :,,9 

:43 :~2 
IMO O.~O 

0;42 :~"5 

~01 

0,.,,5 
0.,18 0.9 

0.01 .J'!D 
,,~·35 

0.59 

,ND 
125 

;,17 

,23 

0.3 

NO 
ND 

,;15,;49 

0.4 

'ND 

ND 
NO 

,,'·,,,,,0 

Mia~_ 

0" 10k, 
LAD'!if' J,SA 
3-3'-40,91 

100 166 

NO 
o NO 
o 0.3 

NO 
1~0 

13A5 

,~8 ,38 

4,5,. 

4:5,4 
,10 ,~a 

3 3,1 
01i,0 

0,9 ,,7 

28 ,42 

8.13 8.28 

0..,0 ,0.4 

'ND 

I1D 8.,. ~D 

'8.80 ,N,l) 

I,~ 

0.05 

to{D 

ND 
" ,12 

20 

ND 
ND 
ND 

0, N.D 

"NO 
NO 
,ND 

ND 

"NO, 

25" uia 
LADWP JSA 
33-40 91 

173 208 

NO 
3 5 
2 0.4 

4 

.~O 

~8:8,5 

,,45 4,5 

6 ,6,6 

7,,6.9 

,21,24 

.3 ,',.2 
4 6.6 
9 , 

48 47 

0.35. !p.,.1 

8.35 ,1;' 

'N" 
ND 

Q.~7!'tD 

0.00 ,,'tP 
O.:tf 

0.25 

ND 

NO, 

~1 
21 

NO 
NO 

J:4b 
• ",0 .d~io 

"ND 
NO 
NO 
NO 

~ 'tp.,. 

Media"", 
58" [QR 

LADW. J:lA 
33""40 ..•• 

181 2., 

ND 

7 10 

5 0.5 

5 

160 

73 .~a 

49 ~7 

7~ •. 7 

8 .7.2 

24 ,26 

4 4.2 

6 1.0 

It ,A 
40 ,$4 

0.41 q.jti 
.oAO,p.5 

ND 

NO 
8.10 ",D 

0.00,. 
,0.~6 

0.70 

.NI) 

l\i0 
17 

.22 
ND 

NO 
ND 

o ,,~ 
..... 0 

,.NO 

NO 
NO 

,.I!(Q 

75" IqR 
LAJ)~P .J$,f. 
3;-40 ,. 

188 221 

3.5 

10 18 

a 1.6 

11 

ItO 
78 89 

52 .48 

a 7.8 

9 7.3 

'/.7 28 

5 4.6 

7 7.0 

12 11 

58 56 

0.4a ~.43 

0.58 0.5 

8.01 

NO 
8.140.' 

p~OO ND 
".;51 

0.98 
,NO 

54 

.19 

24 

0.2 

NO 
NO 

.. 8 ,,40 

ND 

NO 
NO 
ND 
ND. 

M18m_ D.tecti~, 

100" lOR I._it 
LAp,\,!!p !~A- LA-DW' J~~ 
n-4t ;91 U-4t "I 

202 223 

18 

100 15 

358 2.1 

82 

178 

,S 92 
,66 58 

9 7.4 

12., 7.4 

.45 2a 

5 4.7 

16 8.8 

17 11 

100 62 

Ipa 8.45 

1.75 0.5 

0.02 

0.05 

,1,56 0,9 

1t •. 10 ND 

0 •• 0 

1.23 

NO 
~70 

20 

27 

0.4 

NO 
NO 

2,50 .. 57 

8.4 

<NO 

NO 
ND 

NO 

1 

3 

3 

0.1 

3 

,15 

2 
1 

0.1 

0.1 

0,5 

0:,. 
Z 
1 

U 
0,02 

8.1 

0.01 

0.05 

0.5 

Q.2 

0.02 

1 

50 

4 

10 

0.1 

18 

28 

.30 
0.1 

10 

10 

">De"fll~ 
La-it 

LAOW,. "~4 

33-40 '. 

100 

108 

100 

180 
100 

'10 
ll!O 

1" 
108 

Up8 

180 

I" 1", 
180 
180 

1'0 

·to .3 
13 

25 

o 
1,0 

o 
38 

100 

180 
38 

o 
o 

~5 
13 

o 
o 
o 
o 

-----------.-.~--<--------, 



Variable 

Specific Coa.uclaacc 

Total Orla.ic Carbon 

Color 

Tur.bi.ity 

Tola. Suapen4ed Soli4a 

Total Di .. .,lve. Soli4a 

Albli.ity (aa GaC03) 

Ha,tlDe •• (a. ¢'aC03) 

Calciu .. 

Malaeai_ 

S.,4i.m 

Pot ... i ... 
SuKate 

Cltlori.e 

Silica 

Boron 

Ph.ori.e 

Bro. i.e 

Am .. onia ( •• N) 

Tolal KjeJ4alli NilrolCD 

Nilr.te (a. N) 

Total Plloapllale 

D •• olved Plloapbate 

Silver 

Alu .. iaiu .. 

Aneaic 

Bari ... 

C .... iu .. 

Cbro .. ium 

Copper 

Iroa 

Mercury 

M.al·aele 

Le.4 
Seleaiu .. 

Ziac 

Table 28. Water Quality Summary of Mammoth Creek (1940 - 1991). 

Sa.plea 

(a> 
LADWP JSA 

Uaita 40-80 91 

I&Slc. 

"all 
aait. 

NTU 

"all 

mall 

"all 

·aI· 
·all 

·aI· 
·all 

·all 

·aI' 
.. J/I 
mall 

"all 

"all 

"all 

"aI· ·aI· 
·all 

·aI· 
mal· 

1&111 
1&111 
1&111 
1&111 
1&111 
1&111 
1&111 
1&111 
I&J/I 
1&111 
I&rJ1 
I&rJ1 
1&111 

1S9 

tlO 

176 

174 

o 
o 

135 

60 

46 

46 

213 

45 

47 

213 

35 

27 

49 

o 
lal 

ta3 

209 

o 
as 
o 
o 

168 

o 
o 
o 
o 

44 
o 
o 
o 
o 
o 

8 

8 

8 

a 
a 
8 

a 
8 

8 

8 

a 
8 

8 

8 

8 

8 

4 
2 

a 
a 
8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 

4 

8 

Me.a 

LADWP JSA 
40-aO 91 

124 97 

2.3 4.8 

5 tl 

1.9 2.3 

26 

61 

55 44 

46 34 

11 8.3 

4.8 3.2 

8.7 6.0 

2.0 1.5 

6.2 4.0 

1.1 ND 

22 15 

0.09 ND 

0.13 0.1 

ND 

0.00 ND 

0.12 ND 

0.20 ND 

0.12 

0.09 

ND 

ta9 

12 6 

29 

0.8 

ND 

ND 

63 84 

0.8 

39 

2 

ND 

ND 

Miaima .. 

O"'IQR 
LADWP JSA 

40-80 91 

48 57 

0.4 ND 

o 5 

0.2 0.3 

ND 

36 

o 24 

24 21 

5 6.0 

1.0 1.3 

0.5 2.7 

0.3 0.75 

2.0 2.8 

0.0 ND 

9.4 8.6 

0.00 ND 

0.00 ND 

ND 

0.00 ND 

0.00 ND 

0.00 ND 

0.01 

0.04 

ND 

ND 

o ND 

ND 

ND 

ND 

ND 

o ND 

ND 

ND 

ND 

ND 

ND 

25'" IQR 
LADWP JSA 

40-80 91 

93 71 

1.4 ND 

3 10 

0.5 0.4 

ND 

SO 

40 32 

38 26 

10 6.8 

3.0 2.0 

6.0 4.3 

1.5 0.91 

3.7 3.1 

0.4 ND 

18 11 

0.02 ND 

0.00 0.1 

NO 
0.00 ND 

0.08 ND 

0.00 ND 

0.05 

0.04 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

o ND 

ND 

ND 

ND 

ND 

ND 

Me.i.n 

50'" IQR 
LADWP JSA 

40-80 91 

127 89 

2.2 ND 

5 10 

1.0 0.5 

7 

54 

58 40 

46 32 

11 a.4 

4.9 2.7 

8.5 5.2 
2.1 1.1 

5.0 3.7 

0.4 ND 

23 12 

0.07 ND 

0.11 0.1 

ND 

0.00 ND 

0.12 ND 

0.02 ND 

0.09 

0.05 

ND 

77 
10 6 

ND 

ND 

ND 

ND 

60 ND 

ND 

ND 

ND 

ND 

ND 

75'" IQR 
LADWP JSA 

40-80 91 

Muim ... Deteclioa 

100'" IQR Li .. il 
LADWP JSA LADWP JSA 

40-80 91 40-80 91 

'" > Deleclioa 

Limil 
LADWP JSA 

40-80 91 

---------.-- -------- ------- .. -

ISS 136 

2.7 4.1 

5 15 

2.0 0.7 

12 

a2 

70 61 

52 47 

12 10 

6.0 5.1 

11 8.7 

2.7 2.3 

8.0 5.0 

1.1 ND 

28 25 

0.16 ND 

0.21 0.1 

ND 

0.00 ND 

0.16 ND 

0.40 ND 

0.13 

0.08 

ND 

300 

10 6 

29 

0.8 

ND 

ND 

100 74 

0.8 

ND 

2 

ND 

ND 

309 178 

9.0 7.1 

20 IS 

17.0 IS 

75 

110 

100 85 
76 58 
17 12 

11 6.9 

ta 13 

3.5 2.6 

16 7.0 

9 ND 

34 30 

0.23 ND 

0.58 0.1 

ND 

0.07 ND 

0.56 ND 

1.90 ND 

1.70 

0.30 

ND 

300 

SO 6 

29 

0.8 

ND 

ND 

200 130 

o.a 

39 

2 

ND 

ND 

3 

3 

0.1 

3 

15 

2 

1 

0.1 

0.1 

0.5 

0.01 

2 

1 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

SO 

4 

10 

0.1 

10 

20 

30 

0.1 

10 

10 

100 

38 

.00 

100 

SO 

100 

100 

100 

100 

100 

100 

100 

100 

o 
100 

o 
75 

o 
o 
o 
o 

100 

o 
SO 

SO 

25 
25 
o 
o 

38 

25 
13 

2S 

o 
o 



VarUiltt •. 
t.ADWP 

Ulli .. ·65-90 

-------"-

SpeCifiC'Coll.uel .. ce 

TolitlOrsa.ie earboll 

Color 

",S/em'; 

lDalr" . 

u.itl' 

Tur.fl'i41ily NTH, 

Totitt'S*1Je .... >S~i4lI lDall;, 

Total! Oillol·~.,Soli.. -all,'. 

AI-.lillil;( .. ,t.-'r-03) -all 

Ha", ••• ( ••• ~~Q3l':·..,1 , .. 
Caloiaiir'; " "all 

Map~t.m 

Sou •• ' 

Potasiialh 

Sal'ale,'" 

ChlOiiil."· 
Siliea'; , 

00;0* 

Fla.ti~.·' 

lDall .:' 

"all 
"all, 

-all 
lDaII 

-all' 

"all 
lDall 

Dr_rcle lDall 

Amm'oailqal N) -all 

To"IIij';I.it~l'Nitr.l.a 'lDall" 
," ,!".-, :. 

NitR,e'( .. ~) ID~I 

TolU P'I"j!pfUtte . ;. " . -all ,," 

Oil •• fYe.P~p:lra(e' .' ·· .. all .. 

Silver. ""n 
AI .. i .... 1D ""n 
AneDic ""n 
DarJulD' .. ",all 
ea.lDiulD ",all 
Chro_iulD ""n 
Cop;er' ""n 
IrOIl "'all 
Mereury 

M •• ,a.cle 

Lea. 

Sel •• iulU 

Ziae 

""n 
""n 
",,/1 

""n 
""n 

165 

29 

163 
163 

o 
o 

163 
163 

163 

163 

163 

163 

163 

163 

147 

191 

233 

o 
o 

149 

164 

o 
144 

o 
o 

201 

o 
o 
o 
o 

1'1 
o 
o 
o 
o 
o 

Table 29. Water Qualit,SummaryofHot Creek (1965 - 1991). 

Sa .. pin 

(Il) 
JSA USGS 

91 82-91 
..... ~., .... " 

8 

~ 

8 

8 

8 

8 

• 
.B 

8 , 
8 

~ 

8 

a 

• 
8 

~ 

.7 

~ 

·8 

8 

• 
o 
8 

8 
8 
8 
8 

8 

,8 

,~ 

o 
o 
o 
o 
o 

19 

29 

20 

20 

20 

20 

20 

26 

88 

I. 
81 

8 

o 
o 
o 

11 

o 
13 

o 
o 

49 

o 
o 
o 

,·0 

'16 

8 3.0 
. 8 . 'IS 

8 0 

8 0 
8 . '12. 

Mea.' Mitilim_ 

01GIQR 'Z51G IQR, 

Me41i •• 

SO*,IQR 
IADIR IliA tJSQ!I ~ Jb:: US<lS. J...\DW" JSAUS<lS 'L,UJWl! JIM. PSGS 

65-9J 91a2-9. 65-90 91 82-91 65-90. 91 82-91 65-:~ 91 82-91 

4$4 506 

2.0 4.1 
8 12, 

2.9 1.9 
,12 

32,f, .306 

142;;· U4,255 

SO 54.; .52 

11 13 12 

5.2 5.5.,' 5.4 

76 . ,81.;· 65 

6.3: ,7.9 ' ,6.3 

23 26 24 

37 45, '43 

51 ; SS" 57 
1.6',2.11 ;, :;2.0 

1.712.0' ,1.4 

0.09;· 

0.11 

0.211.3 

0.13 ,0.31 0.58 

0.26 

0.18 0.14 

.NO 

91 

172; 224· 193 

31.· 

0.1 

NO 

NO.: 
47, ,58 26 

0.23 0.2 

"50 22 

1 

NO 

N~" 26 

174 345. 

0.7. ND 
1 :, 

0.4 0.30 

6 

210 193 

34 lOO 61 
:,28 ,43 32 

4 10 8 

2.2 4.2 %.9 

,22 .47 20 

1.' 5 •. 9 2.5 
1.2 17 8 

4.9 ,2& 5 

18 39 39 

0.35 .,1;,2 0.4 

,0,38 ,;1.2 0.5 

0.06 

NQ. 

0.03 NI) 

O.OOND O.la 

0.19 

0.00 0.08 

ND 
NO 

·10 .. 211 52 

ND 

NO 

NO 

NJ) 

10 NO 6; 

HI) 0.1 

NO 9 

NO 

NO 

NO,' 4 

384444 

.,1.1 ' NO 

5,·· 5 

1.0 0.5 

6 

;210 276 

123, ,140 134 

47, ',53 S$ 

10,., 12 lZ 

4.9. ; 5.6 5.0 

617. 53 

·5.36.7 5.3 

.19 22 It 

,,29 42 37 

44. ' 47 51 

,1.2 1.6 1.7 

1.35 il.6 0.7 

;8.08 

,0.01 

(~.12.ND 

,0.03 .. ND 0.20 

0.24 

0.13 ,,0.'11 

NO 

56 

12&, : 140 140 

27 

NO 

NO 

NO 

20 NO ; 17 

'ND 0.1 

NO 16 

NO 

NO 

~O.'· 7 

485 551 

1.6 3.3 

• IS 

2.0 1.0 

6 

360 311 

.152 170U2 
JJ 55 ,,. 

,12 12 13 

5·,~, 5.9 5.7 

41 94 ,69 

,6.8 8.5 , .•• 3 

24, 28 24 
40. SO 47 

53 62 58 

,1,.6 2.2 2.1 

1.80 2.2 1.1 

0.10 

0.08 

0.16 NO 

Q.Q6 NDO.n 

0.27 

0.17 0.13 

NO 

78 

uP 250 17, 

31 

NO 

NO 

NO, 

'40 42., 21 

ND O.t 
NO 20 

NO 

NO 

NO 8 

M ...... · 

15" IQR 100" IQJl 
IAllWp JSA USGS J.i\DWlO JSA usc. 
65.,..90 91 82~91, 65-tO 91 82.,.,91 

533 616 

2.5 4.6 

10 15 

.4.0 1.4 

,8 

400 350 
168 110 524 
54 sa 57 

12 13 U 

5.7 6.0 6.0 

92 100 7& 

7.6 9.$ 7.1 

28 32 30 

46 57.52 

60 64.65 

,1.9 2.5 .2.4 

2.10 2.5 2.1 

0.11 

0.16 

.0.25 NO 

1 ... 4 NO o.:n 
0.21 

0.23 0.16 

NO, 

110 

230 320 260. 

35, 

NO 

NO 

Hi) 

·100 ,83. J2. 
O.li? •• 3 

51 ·JO 

NO 

NO 

ND 12 

672 618 

5.6 6.1 

25 25 

16.0 '.2 

SO 
400 408 

208 190 .560 
71 59 $8 

16 13-13 

10 6.1" 6.3 

123 100 100 

9.4 11., .'.0 

76 33 38 

67 59 65 

75 71 69 

2.' 2,6 .2.9 

3.10 2.6 ;2.2 

0.12 

0.17 

0.72 1.3 

1.10 0.3t 3.90 

0." 
0.64 0.24 

NO 

180 

370 330 JSO 

36 

0.1 

NO 

.JIIO 
600,89' 70 

0," 0.3 
1J .. ' 37 

NO 

NO 220 

Liaic 
JSA 

91 

3 

3 

0.1 

3 

15 
2 

1 

0.1 

0.1 

0.5 

0.01 

2 

1 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

1 

SO 

4 

10 

0.1 

10 

20 

30. 
O.t 
10, 

I 

10 

">0" 
LilUt .... 

91 

100 

63 

100 

100 

100 

.00 
100 

~OO 
100 

100 

100 

100 

ldO 
100 

100 
.100 

.00 ... 
,75 

U 
13 

100 

o 
75 

100 

,18 

13 
8 

o 
,,63 

38 

38 

13 
o 
o 



Variable 

Specific CODductaace 

1"otal Oraaeie Carboe 

Color 

rerbidity 

Total Supeeded Solids 

Total Diaa4\Jlved Solids 

AlnUDity (u C.-C03) 

Hardee .. (u dl.C03) 

Calcium 

Maaaeaium 

Sodium 

Potuaie .. 

Selrate 

Chloride 

Silica 

Boroa 

Pluoride 

Br_ide 

AID"oDia (a. N) 

Total Kjel4a'd Nitroaea 

Nitrate (n N) 

Total PhClllphate 

Oialolved PhClllphate 

Silver 

AI_iaie .. 

Aneeic 

Bari ... 

Cadmium 

Chromium 

Copper 

IroD 

Mercury 

Maaaa.ele 

Load 

Soloaiam 

Ziec 

Table 30. Water Quality Summary of Benton Crossing (1973 - 1991). 

Samplel 

(D) 
LADWP JSA 

Uaita 73-90 91 

1£ SIc .. 

m&ll 
units 

NTU 

18&11 

18&11 

"&II 
18&11 
18&11 

18&11 

18&11 

m&ll 

m&ll 

m&ll 

m&ll 

m&ll 

m&ll 

18&11 

-&II 
"&II 
"&II 
18&11 

18&11 

",an 
I£an 
I£an 
I£an 
",an 
",an 
I£an 
I£an 
I£an 
I£an 
I£an 
",an 
I£an 

83 

39 

82 

82 

o 
o 

83 

83 

67 

67 

67 

67 

67 

67 

12 

11 

67 

o 
o 

26 

69 

o 
83 

o 
o 

83 

o 
o 
o 
o 

75 

o 
o 
o 
o 
o 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

2 

8 

8 

8 

8 

o 
o 
o 
o 
o 
o 
o 
8 

8 

o 
8 

o 
o 
8 

Meaa 

LADWP JSA 
73-90 91 

295 452 

2.0 6.8 

15 38 

1.4 1.9 

16 

286 

111 169 

60 91 

13 19 

6.9 11 

39 59 

4.4 7.0 

12 15 

17 30 

41 49 

0.63 1.2 

0.81 1.2 

0.05 

0.10 

0.19 0.6 

0.08 NO 

0.22 

0.20 

60 

NO 

36 74 

46 

18 

Miaimum 

O"IQR 
LAOWP JSA 

73-90 91 

164 375 

0.7 3.0 

2 30 

0.3 0.5 

NO 

240 

60 140 

33 74 

8 15 

2.9 9 

20 48 

2.4 5.7 

4.6 12 

7.4 19 

27 39 

0.32 1.0 

0.37 1.0 

0.04 

NO 

0.01 NO 

0.01 NO 

0.18 

0.08 

10 

NO 

10 NO 

NO 

NO 

25" IQR 
LAOWP JSA 

73-90 91 

214 418 

1.0 5.8 

6 35 

0.8 1.0 

4 

260 

79 160 

46 82 

10 17 

5.4 10 

25 56 

3.2 6.4 

8.2 14 

11 28 

33 49 

0.40 1.1 

0.57 1.1 

0.04 

NO 

0.11 NO 

0.01 NO 

0.21 

0.13 

40 

NO 

20 37 

NO 

NO 

Media. 

SO" IQR 
LAOWP JSA 

73-90 91 

277 476 

1.3 6.6 

12 40 

1.0 1.3 

5 

290 

104 180 

56 98 

13 19 

6.3 12 

35 62 

4.1 7.0 

11 16 

16 33 

38 51 

0.41 1.3 

0.78 1.3 

·0.05 

.NO 

0.20 0.5 

0.04 NO 

0.23 

0.16 

60 

NO 

30 SO 

16 

ND 

75" IQR 
LAOWP JSA 

73-90 91 

374 503 

2.9 8.4 

17 4S 

1.5 2.5 

23 

330 

143 190 

74 99 

16 20 

9.2 12 

51 65 

5.7 7.7 

15 17 

22 35 

54 55 

0.94 1.4 

1.0 1.3 

0.05 

0.07 

0.24 0.5 

0.10 NO 

0.24 

0.23 

80 

NO 

SO 120 

82 

NO 

Maimum 

100" IQR 
LAOWP JSA 

Oetectioa 

Limit 
LAOWP JSA 

73-90 91 73-90 91 

560 531 

8.7 12.0 

70 45 

11 6.5 

34 

330 

190 200 

100 110 

24 22 

12 13 

74 72 

8.2 8.9 

23 18 

38 35 

57 55 

1.1 1.4 

1.4 1.3 

0.05 

0.12 

0.37 0.8 

0.50 NO 

0.24 

0.79 

170 

NO 

120 140 

95 

18 

3 

3 

0.1 

3 

15 

2 

1 

0.1 

0.1 

0.5 

0.01 

2 

1 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

20 

30 

10 

10 

" > Ootoctioa 
Limit 

LAOWP JSA 
73-90 91 

100 

100 

100 

100 

75 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

25 

SO 

o 
100 

o 
75 

63 

13 



Variable 

Specific Conductance 

Total Or"l!nic Carbon 

Color 

Turbidity 

Tolal S ... pen~ed ~olicla 

Tolal Diaaolve4 Solicla 

Alblinity (aa CaF03) 

Hardnea. (a. CaC03) 

Calcium 

Ma"ne.ium 

Sodium 

Pot ... iam 

Sulfate 

Chloride 

Silica 

Boron 

Fluoride 

Bromide 

Unils 

~S/cm 

ms/I 

unill 

NTU 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

ms/I 

AmmoDia {alN) ms/I 

TotalKjeldablNitrojten 'Dlt/I 

Nitrate ( •• N) Ins/I 

Total PhiJaphate ms/I 

Di .. olved PhiJapbatc ... s/I 

Silver 

Aluminium 

Anenic 

Barium 

Cadmium 

Chromium 

Copper 

Iron 

Mercury 

Man"anese 

Lead 

Selenium 

Zinc 

~"Il 
~"Il 
~r.1l 

/i,,1l 

p.,,1l 

p.,,1l 

p.,,1l 

p.,,1l 

p.,,1l 

p.,,/1 

p.,,1l 

p.,,1l 

~"Il 

Table 31. Water Quality Summary of Convict Creek (1941 - 1991). 

Sample. 

(n) 
LADWP JSA 

41..,.83 91 

56 

2 

23 

23 

o 
o 

23 

57 

57 

57 

55 

54 

55 

56 

52 

44 

56 

o 
o 

22 

32 

o 
29 

o 
o 

17 

o 
o 
o 
o 

53 

o 
o 
o 
o 
o 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

2 

8 

8 

8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 

4 

8 

Mean 

LADWP JSA 
41-83 91 

144 160 

0.6 4.4 

2 3 

0.9 0.4 

5 

98 

59 64 

65 70 

25 28 

0.6 0.46 

2.2 1.4 

0.6 0.76 

12 14 

1.3 ND 

9.3 12 

0.03 ND 

0.06 ND 

0.05 

ND 

0.09 1.8 

0.07 NO 

ND 

0.012 

ND 

ND 

12 6 

ND 

0.7 

ND 

ND 

'13 ND 

ND 

ND 

ND 

ND 

Ni> 

Minimum 

C}" lOR 
LADWP JSA 

41-83 91 

117 150 

0.5 NO 

1 ND 

0.1 NO 

ND 

88 

50 59 

55 26 

20 27 

0.0 0.42 

0.0 0.27 

0.0 0.65 

7 13 

0.0 ND 

4.8 8.1 

0.00 ND 

Q.OO ND 

ND 

ND 

0,00 ND 

0.00 ND 

ND 

0.003 

NO 

ND 

10 ND 

NO 

ND 

ND 

ND 

o ND 

ND 

NO 

ND 

ND 

NO 

25" lOR 
LADWP JSA 

41-83 91 

135 152 

0.5 ND 

1 ND 

0.3 0.2 

ND 

91 

58 61 

62 70 

23 27 

0.1 0.43 

1.0 1.4 

0.4 0.67 

10 13 

0.4 NO 

7.4 8.6 

0.00 ND 

,0.00 NO 

ND 

ND 

~,08 NO 

0.02 ND 

e.003 

ND 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

10 NO 

ND 

ND 

ND 

ND 

ND 

Median 

50" lOR 
LADWP JSA 

41-83 91 

146 159 

0.6 ND 

1 3 

1.0 0.2 

ND 

100 

60 64 

65 75 

25 28 

0.5 0.45 

1.7 1.5 

0.6 0.74 

11 14 

1.0 ND 

9.0 8.9 

0.02 ND 

0.07 ND 

0.05 

ND 

0.08 ND 

0.05 ND 

ND 

O.elO 

ND 

ND 

10 5 

ND 

ND 

ND 

ND 

to ND 

ND 

ND 

ND 

ND 

!ltD 

75" lOR 
LADWP JSA 

41-81 91 

154 171 

0.6 ND 

3 3 

1.0 0.3 

ND 

110 

61 68 

68 80 

26 29 

0.8 0.50 

3.0 1.6 

0.8 0.84 

12 14 

2.0 ND 

10 9.S 

0.05 ND 

0.10 ND 

0~05 

ND 

0.08 ND 

0.10 ND 

NO 

0.016 

NO 

ND 

10 7 

ND 

0.7 

ND 

ND 

20 ND 

ND 

ND 

NO 

ND 

N'D 

Ma.im,um 

100" lOR 
LADWP JSA 

41-83 91 

189 173 

0.6 4.4 

S 4 

3.0 1.2 

5 

110 

65 70 

80 81 

30 30 

3.2 0.50 

11 1.9 

1.8 0.99 

26 15 

4.3 ND 

30 38 

0.14 ND 

0.22 ND 

0.05 

ND 

0.16 1.8 

0.34 ND 

ND 

0.082 

ND 

ND 

40 7 

ND 

0.7 

NO 

ND 

50 ND 

ND 

ND 

ND 

ND 

ND 

Detection 

Limit 
LADWP JSA 
41-83 91 

¥ 

1 

3 

3 

0.1 

3 

15 

2 

1 

0.1 

0.1 

0.5 

0.01 

2 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

1 

SO 

4 

10 

0.1 

10 

20 

30 

0.1 

to 

1 

10 

" > Detection 

Limit 
LADWP JSA 
41-83 91 

100 

13 

SO 

88 

13 

100 

100 

100 

100 

100 

100 

100 

100 

o 
100 

o 
o 

50 

o 
13 

o 
o 

o 
8 

SO 

o 
25 

o 
o 
o 
o 
o 
o 
o 
o 



V.ri ... I. 

Specific Co.duct.ac. 

Tot.1 Or,.aic C ..... OR 
Color 

Tur"idit, 

Tol.1 S .. pead.d Soli'" 

Toa.1 Dia.oly.d Soli'" 

Alali.it, (u f.C03) 

"'1I"'a ... (uiC.C03) 
Call;li ... M., ... i_ 

SodiWD 

Potu.iu. 

S.U.t. 

CII'orid. 

. Silic. 
Bo .. oa 

PI •• rid. 

Dr_id. 

AIII.oai. (u N) 

Tot.1 K,j •• d.la. Nitroa •• 

Niar ••• (u N) 
Tot •• PIa.pll.t. 

Dia.oly.d PIa.ph.t. 

Silver 

A._i.i •• 

An •• ic 

B.riu. 
C .... ia. 

Chr_iu ... 

Copper 

Iro. 

M.rcur, 

M •• ' ••••• 
.... d 

Sol •• iu. 

iiae 

Table 32. Water Quality Summary of McGee Creek (1941 - 1991). 

Sa ... ,Io. Me.a 

<a) 
LADWP JSA LADWP JSA 

Uaita 41-83 91 41-83 91 

"SIc. 

"aI' 
uait. 

NTU 

"'aI' 
8IaI' 
"aI' 
8IaI' 
8IaI' 
8IaI' 
"'aI· 
"aI' 
• all 
"aI' 
"all 
8IaI' 
8IaI' 
"aI' 
8IaI' 
"aI' 
8IaI' 
8IaI' 
·aI' ",/I 
"all 
I'aIl 
I'aIl 
I'aIl 
1',/1 

",/I 
"all 
"all 
1',/1 

1',/1 

"all 
"all 

S9 

1 

23 

23 

o 
o 

S8 

S9 

S8 

S8 

S6 

5S 

S6 

S8 

S3 

41 

S6 

o 
o 

23 

34 

o 
30 

o 
o 

19 

o 
o 
o 
o 

S4 

o 
o 
o 
o 
o 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 " 
8 

8 

8 

8 

8 

4 

% 

8 

8 

8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 

4 

8 

122 90 

O.S 3.7 

2 6 
1.0 0.8 

8.2 

S9 

44 31 

S2 38 

20 14 

0.7 0.42 

2.S 1.7 

0.8 0.79 

13 9.4 

1.0 ND 

10 8.6 

O.OS ND 

0.1 ND 

ND 

0.05 

0.07 O.S 

0.08 ND 

0.05 

0.018 

ND 

%30 

11 ND 

ND 

ND 

ND 

ND 

13 67 

ND 

ND 

ND 

ND 

ND 

Miai.u ... 

O"IQR 
LADWP JSA 

41-83 91 

63 S6 

O.S ND 

1 ND 

0.1 0.1 

ND 

40 

24 20 

26 24 

10 8.2 

0.0 0.24 

0.0 0.79 

0.0 0.56 

S S.O 

0.0 ND 

6.4 6.4 

0.00 ND 

0.0 ND 

ND 

ND 

0.00 ND 

0.00 ND 

0.003 

ND 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

o ND 

ND 

ND 

ND 

ND 

ND 

2S" IQR 
LADWP JSA 

41-83 91 

111 69 

O.S ND 

1 3 

0.4 0.3 

ND 

SS 

41 25 

48 32 

19 11 

0.1 0.30 

1.8 1.4 

0.6 0.63 

11 7.0 

0.4 ND 

10 6.7 

0.00 ND 

0.0 ND 

ND 

ND 

0.04 ND 

0.02 ND 

ND 

0.003 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

ND 

Medi.a 

SO"IQR 
LADWP JSA 

41-83 91 

129 9S 

O.S ND 

1 4 
1.0 0.3 

4.0 

S9 

4S 33 

S4 39 

20 14 

O.S 0.49 

2.S 1.8 

0.8 0.90 

13 10 

0.7 ND 

11 9.2 

0.02 ND 

0.1 ND 

ND 

ND 

0.08 ND 

0.09 ND 

ND 

0.010 

ND 

100 

10 ND 

ND 

ND 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

ND 

7S" IQR 
LADWP JSA 

41-83 91 

134 l1S 

O.S 3.3 

3 S 
1.7 0.6 

4.0 

7S 

SO 40 

S6 48 

21 18 

0.9 0.S2 

3.S 2.1 

1.0 0.94 

14 12 

1.0 ND 

11 10 

0.06 ND 

0.1 ND 

ND 

ND 

0.08 ND 

0.10 ND 

ND 

0.013 

ND 

360 

10 ND 

ND 

ND 

ND 

ND 

20 SO 

ND 

ND 

ND 

ND 

ND 

M.DlaWD Det.ctioa ,,> Detectioa 

100" IQR LilDit Limit 
LADWP JSA LADWP JSA LADWP JSA 

41-83 91 41-83 91 41-83 91 

175 122 

O.S 4.5 

6 15 

3.0 4.5 

26 

78 

63 41 

75 50 

26 19 

3.9 0.62 

5.0 2.6 

%.0 1.1 

3% 14 

4.3 ND 

13 11 

0.47 ND 

0.5 ND 

ND 

0.05 

0.20 0.5 

0.20 ND 

0.05 

0.110 

ND 

360 

20 ND 

ND 

ND 

ND 

ND 

60 84 

ND 

ND 

ND 

ND 

ND 

.. 

3 

3 

0.1 

3 

15 

2 

1 

0.1 

0.1 

0.5 

0.01 

2 

1 

0.1 

0.0% 

0.1 

0.01 

0.05 

0.5 

0.2 

0.0% 

1 

SO 

4 

10 

0.1 

10 

%0 

30 

0.1 

10 

1 

1 

10 

100 

38 

75 

100 

63 

100 

100 

100 

100 

100 

100 

100 

100 

o 
100 

o 
o 
o 

13 

13 

o 
13 

o 
50 

o 
o 
o 
o 
o 

2S 

o 
o 
o 
o 
o 



Table 33. Water Quality Summary of HilitoD Creel (1947 - 1"1) . 

"'i' 

., ~-

,Ii.amplea 

.(a) 
L.,.PWP JliA 

Variable Uai.. 47-'80 91 

----- ;--rr-:--, ""<;""~:.r:"' 

" i·· 

lipecific' Coa:dactaace 

To.al O~~!,~i~ Carboa 
Color ".. . 

".tilcm 

ms/I 

aai'l 

Tarbidi.y·. . NTU 

To.al. ~~~~CI~ ~~li"'II!Is/1 
TOtal l)kao"e."$~lid~ .-' ';'s/I 

Albliait,(_'C;lIf~~) msJI 
Hatdll~" (!I~.qllf::p~) _.,J 
Calci .... 

MapeliulP-. 
SodhulI, 

PotulillDl;. 
S.lfate 

Cilloride, 

Silica 

BoroD 

msJI 
msJI 
msJI 
.. sJI 
.. sJI 
msJI 
.. sJI 
.. sJI 

Plaori~ . ms/I 

Br_idA. ms/I 

AamODi"'(II~I!'I) _s/I 
TotaIKj!!~l Ni'.rcOlI.C! •.. ..,1 
Ni.r •• e( ....... ) ... ' .. s/I 

Tot.1 P~R'!lle; .111 

Dillolved :.-Ii"fJlt •• 
Silver 

AI_iai ... 

AneDic , 

B.riam:· 
Cadmia .. 

Cllr_ium 

Copper 

IrOD 

Mercury 

M •• ,.aele 

Le.d 
Seleaiam 

Ziac 

··· .. ..,1 
".SJI 
".SJI 
"'til 

.. ,..n 
".SJI 
".SJI 
,.,11 
".,/1 

".SJI 
".,11 
".,11 
".,11 
".SJI 

57 

;;\, 

_ 23 
, ' .. 

23 

o 
o 

.24 

57 
" -, ~ 

.56 

56 

.54 

54 

53 

55 

,51 

.. 44 

~S 
o 
o 

.23 

33 

o 
.23 

o 
o 

.19 

~ 

o 
o 

.. ·.8 

52 

o 
o 
o 
o 
o 

... -------.--~---.. ---

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

2 

8 

8 

8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 

4 

8. 

...... _--_._--------_._---_. 

Meaa 

LADWP JSA 
47-80 91 

43 29 

1.2 6.2 

6" 10 

1.5 0.6 

6 

2. 
1~ 12 
15 10 

5.1. 3.6 

OS 0.24 

2.3 1.6 

OS 0.55 

2.7. ND 

0.9. ND 

9.0, 6.2 

0.0). NO 

0.06 ND 

ND 

ND 

O.U 4 

0.0,8 ND 

0.04 

O.OlS 

ND 

67 

1,., ND 

ND 

0.6 

NO 

NO .,tt 111 

NO 

"'ND 

ND 

ND 

i'(Dr 

Miaiat_ 

.1):" IQR 
LA-OW JSA-
4i~80 91 

24 22 

1.2 ND 

1 4 

0.1 0~1 

ND 

15 

10 9 

.7 8 

2,4 2.8 

0.0 0.1. 

0.0 1.2 

0.:0 0.37 

.0.0 ND 

0.0 ND 

~.O 4.3 

,.pO NO 

0:08 ND 
ND 

ND 

0.03 ND 

.0.00 ND 

0.003 

ND 

ND 

ND 

.·10 ND 

ND 

ND 

ND 

ND 

o ND 

ND 

ND 

ND 

ND 

NO:" 

~' ~ 
U'lfiIQR 

LAUWP JSA 
• 'T~80 91· 

38 24 

1.2 ND 

1 10 

0.5 0.3 

3 

17 

14 9 

12 8 

4.7 l.O 

0.1 0.16 

1.5 1.4 

0.4 0.42 

•• 0 NO 

0~4 ND 

8.0 5.1 

0.00 ND 

.1\'.00 ND 

ND 

ND 
0,.08 ND 

.• Cb02 ND 
ND 

OM3 

ND 

ND· 

,10 ND 

ND 

ND 

ND 

ND 

10 ND 

ND 

NO 

NO 

NO 

:NO' 

"-edi.a 
58* IQR 

LADWP JSA 
47-80 9 • 

«; 27 

1.2 NO' 

5 10 

1.0 ~. 

4 

20 

16 12 
•• 10 

•• 8 3.7 

0.4 0.21 

2.4 1.6 

0.5 0.48 

2.0 NO 

0 .• ND 

8.8 5.7 

o.oz ND 

0.08 ND 

ND 

NO 

0.12 NO 

0.09 NO 

tt,Otcl 

ND 

NO 

54 

to NO 

NO 

0.1 

ND 
NO 

ZO NO 

NO 

NO 

NO 

NO 

NO.-

., 7S'lfi IQR 
LA-DW·P JSA 

'47'-88 9-1 

48 35 

o~o 4.3 

7 15 
2.0 0~7 

10 

23 

18 IS 

17 12 

6.0 4.4, 

0.8 0.'2 

'.0 1.9 

0.8 0.86 

'.7 NO 
1.0 NO 

10 9.2 

0.04 NO 

0.10 NO 

NO 

ND 

0.12 NO 

0.11 ND 

0.03 

D.O." 
NO 

att 

10 NO 

NO 

1.1 

NO 

NO 

SO 71 
NO 

NO 

NO 

NO 
~. 

..~_ Detec.ioa 

188'lfi IQR LiIa-il 
LA-Dwe JSA . LADWP JSA 

47-80 91 47-80 9-1 

62 43 

1.1. 10 

25 20 

5.5 2 

13 

35 

20 .9 

22 IS 

a.o 5.4 

1.7 0.45. 

6.0 2.2 

2.0 0.87 

IS NO 

6 ND 

IS 9.2 

0.12 NO 

0.20 NO .. 

NO 

ND 

0.24 4 

~20 NO 

O.O~ 

tt.l88 

ND 

80 

10 NO 

ND 

1.1 

NO 

NO 

ISO 20,. 

NO 

ND 

NO 

NO 

ND 

, 
3 

0.1 

3 

IS 

2 

O.l· 

0.1 

0.5 

0.0. 

2 

1 

0.1 

0.02, 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

1 

SO 
4 

10 

0.1 

10 

20 

30 .. 

0.1 

18" 

10 

'lfi>OclecU .. 

Limil 
LAOWP JSA 
47-88 9-1 

100 

II 

100 

100 

&It 

loa 

100 

100 

100 

10tt 

100 

100 

o 
o 

100 

o 
o 
o 
o 

13 

o 
38 .. 

o 
50 , 

o 
o 

50 

o 
o 

38 

tt 

0-

o 
o 
o 



···~n __ .. __ " ~ __ .. ___ .. __ 

Variable 

Specific (~oad.clauce 

Tolal Or,aaie Carboa 

Color 

T.rbidily 

Total Supeuded Solidi 

Tolal, Dillolved Solidi 

Alkaliaity (u Ca(03) 

HaMlIell/tu Ca(03) , 
Calciam 

Ma,aeliam 

Sodiam 

Polulia. 

S.lrale 

Cllioride 
Silica 

BorOD 
Plaoride 

Bromide 

A •• oDia (u N) 

Tolal KjeWa .. 1 Nilro,ea 

Nilrale (u N) 
Tolal Pllolpllale 

Dialolved PhOlpltale 

Silver 
AI.miai._ 

Aneaic 

Bari •• 

CadlDi.1D 

ChrolDi.1D 

Copper 

Iroa 

Merc.ry 

Mau,aaoae 

Lead 
SeleaialD 

Ziuc 

Uuill 

I&S/CID 
81&11 
.aill 

NTU 

ID&II 
ID&II 
81&11 
81&11 
81&11 

. -&II 
ID&II 
81&11 
-&II 
-&II 
ID&II 
-&II 
-&II 
ID&II 
ID&II 
-&II 
81&11 
-&II 
"&II 
1&&11 

1&&11 

1&&11 
1&&11 

1&&11 

".&11 

".&11 

1&&11 

1&&11 

1&&11 
".&11 
1&&11 

1&&11 

Table 34. Water Quality Summary of Crooked Creek (1991). 

Samplea 

JSA 
91 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

2 

8 

8 

8 

8 

4 

4 

4 

4 

4 
4 

8 

8 

4 

8 

4 

4 

8 

Mea. 

JSA 
91 

74 

7.3 
6 

1.1 

8 

61 

33 

21 

7.1 

0.85 

6.6 

2.1 

1.9 

21 

ND 
O.z 

ND 

0.22 

0.60 

ND 
0.04 

ND 

89 

ND 

ND 

ND 

ND 

ND 

347 

ND 

42 

ND 
ND 

ND 

Mi.i .... 

O"IQR 
JSA 

91 

43 

ND 

5 

0.2 

ND 

37 

16 

12 

3.8 

0.50 

1.1 

1.1 

ND 

ND 
11 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

94 

ND 

ND 

ND 

ND 

ND 

25" IQR 
JSA 

91 

57 

4.9 

25 

1.0 

3 

46 

26 

18 

6.1 

0.81 

4.4 

1.5 

ND 

ND 
16 

ND 

0.1 

ND 

ND 
ND. 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

230 

ND 

ND 

ND 

ND 

ND 

Media. 

50" IQR 
JSA 

91 

62 

7.5 

25 

1.1 

4 

55 

26 

20 

6.7 

0.84 

4.6 

1.6 

1.6 

ND 

19 

ND 

O.z 

ND 

ND 

ND 

ND 
0.02 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

350 

ND 

ND 

ND 

ND 

ND 

75" IQR 
JSA 

91 

121 

8.5 

45 

1.6 

11 

100 

58 

30 

9.9 

1.20 

14 
3.1 

2.0 

ND 
32 

NO 

O.z 

NO 

ND 

ND 

ND 
0.06 

ND 

89 

ND 

NO 

NO 

ND 

ND 

590 

ND 

36 

ND 

ND 

ND 

M alliaa a .. 

100" IQR 
JSA 

91 

128 

8.9 

45 

2.2 

17 

100 

59 

30 

11 

1.20 

15 

3.6 

2.1 

38 

ND 

0.2 

ND 

0.z2 

0.60 

ND 
0.06 

ND 

89 

ND 

ND 

ND 

ND 

ND 

670 

ND 

48 

ND 

ND 

ND 

Deleelio. 

Limil 
JSA 

91 

3 

3 

0.1 

3 

15 

2 

1 

0.1 

0.1 

0.5 

0.01 

2 

1 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

1 

50 

4 

10 

0.1 

10 

20 

30 

0.1 

10 

1 

10 

,,> Deleclio. 
Limil 
JSA 

91 

100 

75 

100 

100 

75 

100 

100 

100 

100 

100 

100 

100 

50 

13 

100 

o 
75 

o 
13 

13 

o 
50 

o 
25 

o 
o 
o 
o 
o 

100 

o 
25 

o 
o 
o 



Table 35. Water Quality Summary of ROck Creek (1941 - 1991). 
-.~-------......-,-.-------------,-------~~----------~~--------''----~-

. Sa.ple, 

. (D) 
LADWP JSA 

V.riablt' UDi.. '41-80 91 

---~---'--'··-~'-}-::;··-·~---·---------"-i. -~-

Speeif'c:CiJ~due.aDee 
TotaIOt,.laic CarbOD 
Color' .•. '" 

Tarbidi.y 

To.aIS_p~.a"dj Salida 

T.o.al fJiii~'dl~~USolidi' 

AlbU~ittX~~~:~6') 
Ilard.e.1 (a'CIC03) 
Calei.'Iib' ',. ' 

Ma.ai~{~.i;; <, 
Sodiu~ '" . 

Po .... i •• 
Salla'tt ",' 

~ ~ 0-, :. ~, 

Cblorido 

Silica 

",SlCID 

-all 
uDi •• 

NTU 

"all 
-all 

Dlall , .. "I 
'.all 

-all 

·all 

Dlall 

Dlall 

Dlall 

-all 
BoroD .all 

PI.ori~~e. .all 

BroDli!ie . .all 
~~ .~' .. 

AaaDloD;~.J". N) Dlall 

TOlal~i.)",,~~,,"J N!~,rl».'~ .. all 

Nilra.~· :W ... f\I~ . ~all 
Total p.!!I';'Jt.".~" .-.all 

Dia.ol!'l1"'<f_~It,~~l~, '. !p-pl 
Silver 

,." 'k; 

Ala.iDi~ ... 
AneDi.e 

BariulI! 
Cad.iu. 

Cbromium 

Copper, . 

lroD 

Mercury 

Mau.aDe.e 

Lead 

Seleuium 

Ziac 

",.n 
",aII 
.,.aII 

, t£.n 
"'In 
t£ln 
",In 
lAIn 
",In 
lAIn 
",In 
",In 
lAIn 

53 

3 

19 

19 

o 
o 

53 

54 

54 

54 

52 

5J 
53 

53 

51 

40 

53 

o 
o 

21 

51 

. " 0 
20 

o 
o 

19 

o 
o 
o 
o 

51 

o 
o 
o 
o 
0" 

8 

8 

8 

• • 
8 

8 

8 

8 

8 

8 

8 

8 

8 

• 
8 

4 

2 

8 

8 

8 

8 

o 
4 

4 

4 

4 

4 

4 

8 

8 

4 

8 

4 

4 

:&: 

MeaD 

LADWP JSA 
41-80 91 

15 36 

D.. 4.2 

21 12 

2.5 1.1 

5 

27 

28 14 

20 9 

6~3 3.0 

o~iJ 0.28 

6.8 3.4 

1.3 0.67 

4.7 2.8 

1.7 ND 

1.7 8.1 

0.03 ND 

o.~, 0.1 

ND 

ND 

0.21 ND 

0.06 ND 

0.02 

0.042 

ND 

70 

11 ND 

2.22 

' ...... 

ND 

ND 

ND 

ND 

97 

ND 

·ND 

NO 
ND 

,.NJ). 

Miai __ 

O"IQR 
LADWP JSA 

41-80 91 

24 22 

0.5 ND 

1 4 

'.1 0.3 
ND 

tS 

8.8 8 

6.0 6 

2.4 2.2 

'0.1 0.16 
- ~ I' 

,0.0 1.8 

0.0 0.41 

0.0 ND 

•• 0 ND 

6 4.5 , ~ 
CJ~OO ND 

O,~Oo ND 
ND 

ND 

9.01 ND 

0.00 ND 
~,'< 

0.003 

ND 

ND 

ND 

.10 ND 

·10 

ND 

ND 

ND 

ND 

ND 

ND 

NO 
ND 

ND 
MD'i . 

.. 25" IQR 
LADWP JSA 
. 41-80 91 

59 26 

0.6 ND 

5 5 
1.3 0.4 

ND 

18 

24 10' 

tS 7 
". 4.8 2.4 

0.5 0.19 

5.5 2.5 

0.' 0.48 

.J' 3.1 NI) 
1.0 ND 

14 6.2 

,0.01 ND 

" .. ,0.10 ND 

ND 

ND 

.. !I.08 ND 

.0.00 ND 

0.020 

ND 

ND 

ND 

10 ND 

ND 

ND 

ND 

ND 

100 NI) 

ND 

ND 

ND 

ND 

'iND· 

M.aiDa 

'.".lQR 
LADWP JSA 

41-80 91 

74 3. 

0.6 3.' 
to 10 

2.0 0.6 

4 

23 

25 13 

ii 8 

6.0 3.0 

0.8 0.22 

7.0 3.1 

1.2 0.59 0 

5.0 2.t 

1.4 ND 

16 1.5 

0.02 ND 

0.15 ND 

ND 

ND 

0.14 NI) 

0.02 ND 

0.030 

ND 

Ni) 

55 
10 ND 

200 

ND 

ND 

HD 
ND 

ND 
NO'" •. 

NIY' 
ND 

ND 

N~' 

. - - .. '--- .... - -_ .. _._ ..... __ ._---_._ ... _ .. _---------------------

7S"IQR 
t.AI)WP JSA 

41-80 91 

95 47 

1.2 4.1 

30 20 

3.2 1.9 

4 

3. 
35 22 .. 

23 12 

1.2 3,. 
1.3 !I.!l1 
8.6 4.7 

I.. 1.0 

6.2 3.0 

Z.O ND_· 

19 12 
0.04 ND 

0.20 0.1 

ND 

ND 

0.2S ND 

0.09 ND 

0.07. 

ND . 

ND 

&5 
10 ND 

JIfI) 

HI) 

ND 
NI) 

30'0' 120' 

N9' 
NO N_ 
ND 

ND 

MdilDUJII DeiediOa 

t8D'UQR Liliait 
LADWP j~ LADWI' JSA 

4'-80 91 41-80 ti 

135 61 

1.2 5.8 

80 30 

8.0 4.0 

6 

5. 
5. is 
59 13 

13 4'.7 
2.9 038. 

12 6.S, 

3.9 1.2 

12 4.0 

5.7 NO 
J5 U. 

0.10 ND 

0.40 o.t 
NO 
ND 

t.Oo NO 
0.43 ND· 

o.o~ 

IUt8 
ND 

.5 
20 ND 

1000 

NO 
ND 

NI> 
ND 

140' 
ND" 
ND 
IitD 
IitD 

HB' 

I 

3 

3 

0.1 

.3 

is 
i_ 
( 

O.i. 
0.1 

0.5 

0.01 

2 

1 

0.1 

0.", 
0.1. 

0.01, 

0.05. 

0.5 

0.2 

0.02 

i 
so 

4 

10 

0.1 

to 
20 

:so: 
O.f 
(6 

10 

" :> Deleerio. 
Lilllit 

LAB"'P fsA 
41-80 91 

100 

50 

100 
100 .. 

SO .' 

litO, . 1. 
100 

100. 

100 

100/" 
100, 

5. 
0.· .. 

lOlL 
It., 

25; 
it 
o 
0<_ 

0, 

It ' 

o 
'If ' • o 

• • 
O'. 

3. ' 
6' 
O' 

Ii 
o 
Ii' 



Table 36. Water Quality Summary of Crowley Lake Surface at the Dam Arm (1991). 
---,- -----,--------------------------------------------

Variable 

Specific CoRd.cla.ce 

Tolal Orla.ie Carboa 

Color 

Turbidity 

Tolal Supeuded Sol.b 

Tolal ,Dilaolved Solid. 

Albliaily (a. CaC03) 

Hardaeillfu CaC03) 

CalcilllD -

Malani.1D 

Sod i ... 

PoI •• i.1D 

S.II.Ie 

Chlorille 

Silica 

Boroa 

Fluoride 

BrolDide 

A •• oaia (. N) 

ToI.1 KjeW.hl Nitrole. 

Nitr.te (. N) 

Tolal Pho.plate 

Dillolved Pbo'plate 

ChlorophyU a 

Silver 

AI •• iaiu_ 

Ane.ic 

BarialD 
C.d_iulD 

ChrolDi.1D 

Copper 

lroa 

Mercary 

M.al·aele 

Lead 

SeleaiulD 

Ziac 

Uaits 

I£S/CID 
IDaII 
uaill 

NTU 

"all 
"all 
·aII 
"all 
lDaII 
lDaII 
-all 
·aII 
·aII 
·aII 
lDaII 
·aII 
·aII 
·aII 
lDaII 
·aII 
lDaII 
I8aII 
-all 
1£&11 

l£aII 
l£aII 
1£&11 

1£&11 
1£&11 
1£&11 

1£&11 

1£&11 

1£&11 

I£ill 
1£&11 

1£&11 
_ -I':IL!_ 

SalDplei 

JSA 
91 

10 
10 

10 
10 

10 

10 
10 
10 

10 
10 

10 

10 

10 
10 
10 

10 
10 
10 

10 

10 
10 
10 
10 

6 

o 
o 
o 
o 
o 
o 

10 

10 
o 

10 

o 
o 

Meaa 

JSA 
91 

483 

6.4 

14 
1.9 

7 
291 
175 

73 

19 
6.5 

74 

•• 0 

19 
37 
24 
1.4 

1.3 

0.07 
0.10 

0 •• 

ND 

0.10 

0.05 

31 

ND 

139 

IS 

Mi.i .... 

O"IOR 
JSA 

91 

466 

4.6 

10 
1.0 

ND 

280 

160 
65 

16 

6.3 

66 

7.5 
17 
34 
21 

1.3 
0.1 
ND 

ND 

ND 

ND 

0.09 

ND 

13 

ND 

ND 

ND 

10 31 ND 

25" lOR 
JSA 

91 

467 
5.1 

10 
1.3 

4 

280 
170 

6. 
17 

6.4 

71 
7.7 

18 

35 
22 

1.3 
1.3 

0.06 

ND 

0.6 
ND 

0.09 
0.03 

30 

ND 

ND 

ND 

ND 

Mediaa 

SO" lOR 
JSA 

91 

4.2 
5.6 

IS 

1.6 

7 

280 
180 

76 

20 
6.4 

73 
•. 0 

19 

38 

24 

1.4 
1.4 

0.07 

ND 

0.7 

ND 

0.10 
0.05 

34 

ND 

ND 

ND 

ND 

75" lOR 
JSA 

91 

501 
7.7 

IS 

2.0 
8 

310 

180 
77 
20 

6.5 
75 

8.1 
20 

38 
2S 

1.4 
1.4 

0.08 
0.0. 

Q.8 

ND 

0.10 

0.07 
35 

ND 

36 

IS 

MuiIIl.I8 
100" lOR 

JSA 
91 

510 

11 

IS 

4.0 

11 

310 

190 
80 
21 

6 •• 

.6 
9.2 

21 
40 
26 

1.5 
1.6 

0.0. 

0.18 

1.1 

ND 

0.12 
0.08 

41 

ND 

320 

17 

Detectioa 

Liait 
JSA 

91 

1 

3 

3 

0.1 

3 

IS 

2 
1 

0.1 

0.1 
0.5 

0.01 

2 

1 

0.1 

0.02 
0.1 

0.01 

0.05 
0.5 
0.2 

0.02 

20 

30 

10 

,,> Detectioa 

Liait 
JSA 

91 

100 

100 
100 

100 
90 

100 
100 
100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

90 

40 
to 
o 

100 
to 

100 

o 
30 

40 

ND 34 10 20 
---------~- --- .-.-,--~-.-. -----



Table 37. Water Quality Summary of Crowley Lake, Surface at Chalk Cliffs (1991) . 

'Variable 

lipeci,(~c CODdactaDce 

Tot,1 Orl .. ic Carbo. 

,C~lOt 

Tarbidi.y 

To'talSllapeDded Solid. 

, ",1'otalp.aolve. Solid. 

Albliidty(.~ CaC03) 
11' .... _ •• (u CaC03) 

Calciutll Ii 
, " tV 

,~a .. «!.ia, .. , 

Sod,!aI8 
Pot~.ia .. 

SaUate 

C,lIloride 

Silica 

PorOD 

PllIOrlde 

DnJ.ide 

,~.iD .. ia (u N) 

'rotaUtjeldali1 Nitrole •. 

Nilrate (u N) 

Total Plto.plaate 

Diliaolved "1I0.pllale 

(:lIlor.'lIyll Ii" 
Silver 

UDita 

Sa .. plea 

JSA 
91 

".S/c. , 

.. an 9 
•• it. 9 

NTU 9 

.. an 9 

.. an 9 

.. an 9 

.. an 9 

.. an 9 

.an 9 

.an 9 

.. an 9 

.. an 9 

.. an 9 

.an 9 

.. an 9 
_,.~ 4 

.an 2 

.an 9 

.. an 9' 

.an 9 

.an 9 

.. an 9 

".&11 6 

".&11 0 

Atu .. iDia.. ".&11 0 

AneDic ".&11 0 

ltaria.. ".&11 0 

Cadmia.. ".&11 0 

Cllro .. ia.. ".&11 0 

Copper ".&11 9 

hoa ".&11 9 

Mercary ".&11 OC 

.. aalaDeae ".an 9 

I.e ad ".&11 0 

SeleDia.. ".&11 0 

MeaD 

JSA 

91 

419 

6.1 

tS 

2.1 

6 

294 

177 

75 

l' 
6.5 

75 

1.0 

19 

37 

23 

1.4 

1.4 
0.09 

0.07 
O~I 

ND 

0.10 

0.06 

36 

ND 

19 

11 

MiDi.a .. 

O"'OR 
ISA 

91 

471 
5.2 

10 

1.1 
4 

210 

170 

66 

t6 

6~4 

66 

7.5 

17 
32 
20 

1.3 

1.4 

0.01 

ND 

NO 
NO 

•• 01 

NO 
13 

NO 
ND' 

NO 

ZS" lOR 
ISA 

91 

+74 
5.1 

tS 

1.5 

4 

210 

no ,. 
." 
•• 4 

n 
1,.7 

17 

3S 
21 

1.3 

1.4 
O.OS 

ND 

0.6 

ND 
. 0.09 

0.03 
t6 

NO 

NO 

NO 

.... i.D 

SO" lOR 
JSA 

9t 

417 

5.9 

IS 

2.0 

6 

290 
llO 
74 

19 

6.5 

75' 

7.9 

1& 

36 
24 

1.4 
1.4 

0.09 
NO 
0.7 

ND 

0~10 

1k06 

33 

NO 
NO 

NO 

1S"IQR 
JSA 

't 

517 

... 3 

1'5 

2.5 
Iii -I" 
10 

21 

6.6 

10 
• .2 
20 

40 

26 

1.5 

1.4 

0.09 
0.07 

1.0 
ND 

0.11 

0.89 

3' 

NO 

317 

17 

"au .... 
100" lOR 
JSA 

'1 

51' 
12 

20 

4.6 

U 

3. 
110 
.0 
21 

6.7 

.0 

9'.2 

21 
46 

27 

1.5 

1.4 

0.89 

0.01 

1.2 

ND 

0.14 

0.10 

10 

NO 
140 

2i 

Dete •• IO. 

Llalt 
JIK 

'f 

1 

3 

3 

0.1 

3 

IS 
2 

1 
•• 1 

O~t 

0.5 

.UK 

2 

1 

0.1 

0.02 
0.1 

0.01 

0.05 
0.5 

0.2 

0.02 

0.02 

20 ,. 
10 

,,>De.ec .... 
Liait 
JSA 

'" 
100 
tao 
100 
tOO' 
lGO' 
100 
100 
I,GO' 

100 
1_ 

tOO 
1_ ... 
100 

lao ... 
I. 
,GO 
» 
at 

• 
',00 .. 
too 

o 
22 

" 
ZiDC e&ll , 13 ND NO ND , 12 13 10 22 

~ " '-,--



Variable 

Specific Conductanu 

Tolal Orsanic Carbon 

Color 

Turbidity 

Total Suopended Solids 

Total DiI.olved Solid. 

Alblinity (a. CaC03) 

lIardne •• ~ CaC03) 

Calciu .. 

Masneaiu .. 

Sodiu .. 

Polu.ium 

Sulf.te 

Chloride 

Silica 

Boron 

Pluoride 

Bro .. ide 

A .... oni. (u N) 

Tot.1 KjeW.hl Nitrosen 

Nitrate (u N) 

Tot.1 Phosphate 

Dissolved Phosphate 

Chlorophyll a 

Silver 

Alu .. inium 

Anenic 

Barium 

Cadmium 

Chro .. iu .. 

Copper 

Iron 

Mercury 

Mansaneae 

L"ad 

Selcnium 

Zinc 

Table 38. Water Quality Summary of Crowley Lake Surface at Green Banks (1991). 

Unit. 

,..S/c .. 

mall 
unit. 

NTU 

mall 
mall 
mall 
mall 
mall 
mall 
mall 
mall 
.. all 
mall 
mall 
mall 
mall 
mall 
mall 

mall 
mall 
mall 
"all 
,..all 
,..aI' 
,..all 

,..all 

,..all 

,..all 

,..all 

,..all 

,..all 

,..all 

,..all 

,..Sll 

,..aI· 
___ p~L ________ _ 

Samples 

JSA 

91 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

4 

2 

9 

9 

9 

9 

9 

6 

o 
o 
o 
o 
o 
o 
9 

9 

o 
9 

o 
o 
9 

Mean 

JSA 

91 

491 

6.0 

19 

1.7 

to 
302 

t80 

81 

19 

7.9 

74 

8.0 

18 

36 

33 

1.4 

1.4 

0.09 

0.07 

0.8 

ND 

O.tS 

0.12 

12 

ND 

89 

18 

13 

Minimum 

O%IQR 
JSA 

91 

471 

5.2 

10 

1.1 

4 

270 

170 

66 

16 

6.4 

66 

7.5 

17 

32 

20 

1.3 

1.4 

0.08 

ND 

ND 

ND 

0.08 

ND 

13 

ND 

ND 

ND 

ND 

25% IQR 
JSA 

91 

474 

5.8 

tS 

1.5 

4 

280 

170 

71 

17 

6.4 

74 

7.7 

17 

35 

2t 

1.3 

1.4 

0.08 

ND 

0.6 

ND 

0.09 

0.03 

16 

ND 

ND 

ND 

ND 

Median 

50% IQR 

JSA 

91 

477 

5.9 

tS 

2.0 

6 

290 

180 

74 

19 

6.5 

75 

7.9 

18 

36 

24 

1.4 

1.4 

0.09 

ND 

0.7 

ND 

0.10 

0.06 

33 

ND 

ND 

ND 

ND 

75% IQR 
JSA 

91 

517 

8.3 

tS 

2.5 

10 

320 

180 

80 

21 

6.6 

80 

8.2 

20 

40 

26 

1.5 

1.4 

0.09 

0.07 

1.0 

ND 

0.11 

0.09 

39 

ND 

37 

17 

12 

Maximum 

100% IQR 
JSA 

91 

SIll 

12 

20 

4.6 

11 

320 

190 

80 

21 

6.7 

80 

9.2 

21 

46 

27 

1.5 

1.4 

0.09 

0.07 

1.2 

ND 

0.14 

0.10 

80 

ND 

140 

2t 

13 

Detection 

Limit 
JSA 

91 

1 

3 

3 

0.1 

3 

tS 

2 

t 

O.t 

0.1 

0.5 

0.01 

2 

1 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

0.02 

20 

30 

10 

to 

% > Detection 

Limit 
JSA 

91 

tOO 
100 

100 

100 

100 

100 

tOO 

tOO 

100 

100 

100 

100 

100 

100 

100 

100 

100 

tOO 
33 

89 

o 
100 

89 

100 

o 
22 

33 

22 



Table 39. Water Quality Summary of Crowley Lake Surface at McGee Bay(1991). 

Variable 

Specific Cooduclaoce 

Tollal Orlaoic e ... boo 

Color 

Turbidity 

1'olal Suapeoded Solitb 

Tolal Diuolved Solidi 

Alblioity (al Ca(03) 

Hardoe .. (p Ca(03) 

Calcium 

Maloelium 

Sodium 

Polulium 

SuUale 

Chloride 

Silica 

801'00 

Pluoride 

Bromide 

Ammooia (u N) 

TotalK.jeldahl Nitrolen 

Nilrate (u N) 

TolalPhos phale 

Di .. olved Pholphale 

Chlorophyll a 

Silver 

AlulRioium 

A rae Ilic 

Barium 

Cadmium 

Chl'omillm 

Copper 

11'00 

Mercury 

Manlanele 

I.e ad 

Seleoium 

UOils 

I£S/cm 

mall 
ooill 

NTU 

mall 
mall 
mall 
mall 
mall 
mall 

mall 
mall 
mall 
mall 
mall 
mall 
mall 
mall 
mall 
mall 
mall 
mall 
mall 
I£all 

I£all 

I£all 

I£all 

I£all 

I£all 

I£all 

I£all 

I£all 

I£all 

1£1/1 

I£all 

>Samplca 

JSA 
91 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

3 

2 

9 

9 

9 

9 

9 

6 

o 
o 
o 
o 
o 
o 
9 

9 

o 
9 

o 
I£all 0 

Zioc __________ ~! ______________ 9 

Meao 

JSA 
91 

.. 91 

5.9 

1 .. 

2.0 

6 

287 

178 

73 

18 

6.5 

75 

8.0 

18 

39 

2 .. 
1. .. 

1. .. 

0.09 

ND 

0.6 

'ND 
0.10 

0.06 

23 

ND 

ND 

17 

12 

Mioimum 
I)<JI;,IQR 

JSA 
91 

.. 73 .... 
10 

UI .. 
2'0 

170 
<6, 
16 

6." 
73 

7.6 

17 

36 

21 

1.3 

..-4 
'0.08 

ND 

O.S 

ND 
0;09 

0,03 

15 

ND 

ND 

ND 

ND 

25<J1; IQR 
JSA 

91 

479 

..,6 
15 

2.0 

6 

270 

170 

69 

17 

6.4 

7 .. 

7.8 

18 

36 

24 

1.3 

1." 
0.08 

ND 
0;;-5 

ND 

0.10 

;0.96 

27 

ND 

NO 

ND 

Mediao 

SO<Jl;IQR 
JSA 

91 

.. 91 

6.7 

15 

2.5 

6 

290 

180 
7 .. 

20 

6.5 

75 

7.8 

18 

38 

2 .. 
1. .. 

.. 4 
0;09 

NO 

0.7 

ND 
0.10 

0.06 

.. 0 

ND 

NO 

ND 

ND 'ND ------_ .. ,--- ,--------

75.'IQR 
ISA 

91 

518 

7.9 

15 

2.5 

10 

310 

190 
80 

20 

6.7 

77 

8.3 

21 

.. 1 

25 

1.5 

.. 4 

0.09 

ND 

0.8 

ND 

0.10 

0.08 

40 

ND 
-ND 

16 

ND 

Maltimam 
l00<Jl;IQR 

JSA 
91 

520 

9:1 

20 

2.8 

10 

3 .. 0 

190 
82 

22 

6.7 

79 

9.1 

21 

56 

29 

1.5 .... 
0.09 

ND 

0.9 

NO 

0.11 

iI.09 

.. 7 

ND 

ND 

17 

12 

Deleclioo 

Limit 
JSA 

91 

1 

3 

3 

0.1 

3 

15 

2 

0.1 

0.1 

0.5 

0.01 

2 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

0.02 

20 

30 

10 

10 

<JI;> Delcclioo 

Limil 
JSA 

91 

100 

100 

100 

100 

100 

100 

tOO 
,100 

'100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

o 
100 

o 
100 

100 

100 

o 
o 

22 

11 



Variallie 

SpeciJic Conducta.ce 

Total Orla.ie Carllo. 

Color 

Tnrllidily 

Total Supe.ded Solida 

TOl •• Dia'olved Solida 

Alk.li.il' ( .. p.C03) 

H.rd.e •• ( •• ,~aC03) 
Calciaill 

M·I··i •• 
Sodi_ 

Pot ... i ... 

Salf.le 

Cilloride 

Silica 

Boro. 

PI.oride 

Bro .. ide 

AID .. oaia (n N) 

Tol.1 Kjeld.bl Nitrole. 

Nitrate (n N) 

Total PbOlpllate 

DiI.oIYed PIIOIpbate 

Silver 

AI .. ini ... 

Anenic 

Bariom 

Cadmiam 

Cbromiu .. 

Copper 

Iron 

Mercury 

M .... ne.e 

I.ead 

Soleni ... 

Zinc 

Table 40. Water Quality Summary of Crowley Lake Outlet (1940 - 1991). 

Sa .. plea 

(.) 
LADWP JSA 

U.i.. 40-91 91 

".Slc .. 

"all 
a.ita 

NTU 

mJ/l 
mall 

mall 

"all 

mall 

mall 

mall 

mall 

mall 

mall 

"all 

"all 

mall 

"all 

• all 
mall 

·all 

mall 

"all 

".J/l 
".J/l 
".J/l 
".In 
".In 
".In 
".J/l 
".In 
".J/l 
".J/l 
".In 
".J/l 
".J/l 

o 
65 

538 

538 

o 
o 

538 

539 

528 

528 

528 

522 

524 

524 

449 

434 

524 

o 
o 

465 

511 

o 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

303 0 

o 10 

o 10 

325 10 

o 10 

o 10 

o 10 

o 10 

530 10 

o 10 

o 10 

o 10 

o 10 

o 10 

Mea. 

LADWP JSA 

• 

40-91 91 

521 

2.6 6.0 

12 12 

3.8 3.0 

6 

312 

121 187 

70 82 

20 21 

4.8 6.6 

40.7 74 

4.3 8.2 

13 19 

19 37 

24 26 

0.73 1.4 

0.71 1.4 

0.08 

0.94 

0.430 1.4 

0.113 ND 

0.25 

0.125 

ND 

57 

44 94 

32 

0.3 

ND 

ND 

40 42 

0.19 

121 

ND 

ND 

21 

Mi.i ..... 

O"IOR 
LADWP JSA 

40-91 91 

508 

1.4 4.4 

1 5 
0.3 0.4 

ND 

290 

68 170 

38 73 

10 17 

1.5 6.2 

19 67 

1.9 7.5 

3.6 15 

8.5 33 

4 23 

0.31 1.3 

0.31 1.3 

ND 

ND 

0.040 ND 

0.000 ND 

0.10 

0.003 

ND 

ND 

4 70 

25 

ND 

ND 

ND 

o ND 

ND 

ND 

ND 

ND 

ND 

25" lOR 
LADWP JSA 

40-91 91 

512 

2.1 4.6 

5 10 

1.6 0.6 

ND 

300 

108 180 

64 80 

19 20 

3.9 6.4 

33 69 

3.6 7.7 

10 18 

15 35 

19 25 

0.57 1.4 

0.60 1.3 

0.D'1 

0.19 

0.280 0.5 

0.020 ND 

0.15 

0.069 

ND 

ND 

3D 90 

27 

ND 

ND 

ND 

10 ND 

ND 

12 

ND 

ND 

ND 

Media. 

50" lOR 
LADWP JSA 

40-91 91 

519 

2.6 5.9 

10 10 

3.0 1.0 

4 

310 

118 190 

69 82 

20 22 

4.5 6.6 

38 76 

4.2 8.2 

12 19 

18 37 

23 26 

0.69 1.4 

0.70 1.4 

0.08 

0.58 

0.400 1.2 

0.090 ND 

0.23 

0.105 

ND 

ND 

40 94 

34 

ND 

ND 

ND 

30 ND 

0.18 

34 

ND 

ND 

ND 

75" lOR 
LADWP JSA 

40-91 91 

522 

3.0 6.2 

15 15 

4.0 1.2 

4 

320 

130 190 

76 84 

22 23 

5.4 6.8 

46 78 

5.0 8.4 

15 20 

21 38 

28 28 

0.85 1.5 

0.80 1.5 

0.08 

1.0 

0.520 1.4 

0.158 ND 

0.28 

0.170 

ND 

ND 

51 110 

37 

ND 

ND 

ND 

50 38 

0.19 

210 

ND 

ND 

10 

Mui ... Detectio. 

100" lOR Limil 
LADWP JSA LADWP JSA 

40-91 91 40-91 91 

546 

5.3 10 

40 15 

65 22 

15 

340 

215 210 

109 91 

32 25 

11 7.0 

106 82 

15 9.2 

41 21 

45 40 

55 28 

1.6 1.5 

1.4 1.5 

0.08 

2.6 

1.768 4.1 

1.900 ND 

0.65 

0.600 

ND 

57 

150 110 

40 

0.3 

ND 

ND 

440 54 

0.3 

310 

ND 

ND 

37 

~ 

3 

3 

0.1 

3 

15 

2 

1 

0.1 

0.1 

0.5 

0.01 

2 

1 

0.1 

0.02 

0.1 

0.01 

0.05 

0.5 

0.2 

0.02 

50 

4 

10 

0.1 

10 

20 

30 

0.1 

10 

1 

1 

10 

" > Detectio. 

Limit 
LADWP JSA 

40-91 91 

100 

100 

100 

100 

70 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

90 

80 

90 

o 
100 

o 
,to 

100 

100 

20 

o 
o 

40 

60 

80 

o 
o 

30 



Table 41. Estimated Arsenic Discharges to Crowley J..ake 

Source 

Hot Creek

Gorge only 
Inch_ding Mammoth Creek 

Little Hot Creek ".: 

Big SpriJl8s,East Portal 

Alkali Lakes and Pond 

North Landing RunQff 

WbitmoreHot Springs 

LeigbtonSprmgs 

Convict, McGee, HUton Creeks 

Total 

• Contribution by Hot Creek along 65%. 

Source: . U.S. Geologic:aI SUlVey 1976. 

Range of 
Concentration 

(slgjl) 

60-1,100 

tiOO 

10-SO 

350-680 

360 

300 

70-130 

10 

"'~ .. 

Annual 
Loading 
(tons) 

83 
9.5 

03' 

20 

1.4 

03 

0.4 

0.2 . 

~ 

14.5 



Table 42. JSA 1991 Sampling Program: Results from July 23-25 Crowley Lake Sediment Sampling. 

Cr ... I.., Cr ..... .., Crowl.., Crowl.., Crowl.., Cr ... I.., Crowl.., Crowl.., Crowl.., Igaeoua Sail Soil Soil Soil SedimODi SediJDcat TI1.C 

Variablo: Vai .. : Sed I: Sed 2: Sed 3: Sed 4: Sed s: Sed 6: Sed 7: Sed I!: II.vr; Itoc:b "OU ...... ..ou ...... "ou ...... 
(a) (a) (a> (a) (a) (a) (al (a) (b) (c) (e) (d) (d) (d) (d) (0) 

----_.-

Moi.IUIO .. 91 91 58 84 80 76 35 85 75 

I .. bnral...,. pll -IOJ(D+ ) 6.7 6.9 7.7 7.5 7.3 7.9 7.9 7.5 7.4 
II.I"-liaily (u (:.C03) 81""', 9300 11000 2000 3900 3400 2700 740 4700 4718 
(:hlncldo .. """ 330 480 55 190 180 280 43 290 231 305 
Sull ...... 81""', 2400 2200 240 2100 1000 240 70 630 1110 410 
Doni ... (u c.eO') mJllkl 8700 9600 1700 4900 3100 2000 280 3900 4273 
calduDI 81""', 11000 17000 6000 12000 11000 2600 1800 13000 9300 36200 24000 «tsO-320000) 
".poolum .. """ 3300 3900 2400 3800 6000 2600 2000 6000 3750 17600 9200 (50-100000) 
Sodium mJllkl 960 1300 400 810 1000 370 550 1100 811 28100 12000 «500-100000) 
Po ........ mJllkl 1400 1200 860 1200 2400 880 880 2000 1353 25700 23000 (50-70000) 
Silica mJllkl 640000 600000 1100000 620000 <21000 340000 680000 680000 665714 28Sooo 
11«08 81""', 44 51 20 69 48 19 18 49 40 7.5 34 (20-300) 23 (5.8-91) 0.8 «0.4-2.7) 
..... ClIido mJllkl 120 240 88 190 260 200 140 520 220 715 
lI<omido IiIJIIkI 1.1 1.1 0.23 <0.6 <0.5 <0.4 O.ts <0.7 0.65 2.4 

II.Ik/llanla_ Rallo 1.07 1.15 1.18 0.80 1.10 1.35 2.64 1.21 1.31 
CAIM,R.lio 3.33 4.36 2.$0 3.16 1.83 1.00 0.90 2.17 2.41 

_00i. ( .. N) 81""', 790 360 38 120 60 58 5.8 110 193 46 
TolallQoldahl NiIJ'OlOD 81""', 8700 7600 2000 12000 5500 4200 550 5800 5794 
Nil ..... ( .. N) 81""', <110 <110 <23 <62 <50 <40 <ts <67 
Tolal ", .... ba ... mJllkl 700 680 330 690 600 580 200 310 511 1.1 420 (20-6000) 
Tolal O<paic e.rboa 81""', 41000 38000 14000 95000 28000 5000 5100 36000 32763 

II.Ivmlaium 81""', 7600 4600 3100 4200 9000 2900 3100 5900 5050 79500 66000 (700- >100000) 
lroa .. JIIkI 11000 7100 3800 6200 11000 4100 3700 8000 6863 42200 25000 (100-100000) 
.... pD- 81""', 360 280 400 2800 380 280 140 310 619 937 560 «1-7000) 
II.noaic mJllkl 81 56 7.8 39 29 <4.2 4.2 11 33 1.8 5.5 (1.2-22) 6.3 (0.6-16) 500 
Bari .... 81""', 86 66 74 75 120 50 58 80 76 595 554 (ts-5OOO) 580 (200-1,700) 240 (67-520) 
CadmIum .,""', <5.6 <5.6 <1.2 <3.1 <5.0 <2.1 <0.71 <3.3 0.19 <2 
<:Ilromlum 81""11 <11 <11 3.0 <6.2 9.0 <4.2 2.8 6.7 3 198 53 (l-tsoo) 41 (8.5-200) 49 (21-170) 
Copper 81""', <11 20 3.1 50 19.0 7.5 4.0 17 17 97 25 (1-300) 21 (4.9-90) 36 (19-67) 
l.ead .. JIIkI <56 <56 <12 <31 32 <21 <7.7 <33 32 16 20 (10-700) 17 (5.2-55) 5 «4-46) 
.. ercury .. JIIkI <0.56 <0.56 0.43 <0.31 <0.25 0.62 0.25 <0.33 0.43 0.33 0.046 (.0085-.25) 0.04 «0.02-0.22) 20 
Soloaium .. """ <5.6 <5.6 <1.2 <3.1 <2,5 <2.1 <0.77 <3.3 0.05 0.23 (0.39-1.4) 0.6 (0.1-0.7) 
Sil..,. mJllkl <5.6 <5.6 <1.2 <3.1 <2.5 <2.1 <0.71 <3.3 O.ts 
7JBC mJllkl 60 33 57 69 60 28 22 40 46 80 54 (25-2000) 55 (17-180) 53 (23-77) 

_._ .. ---~--"--'-"-"" 
NOI.: 
a. DlIa_p1ed bJ Joaaaal'iold .... Sim_ ra. of Joa .. a: St .... ~a .... aad analyzed bJ II.NLII.JJ II.DaIJlical Labcnotocl .. (Ropru1 # 136373) 
b. II ..... aad Adam. 1966, VSGS P..-- 2254, StudJ aad latorprolalloa of tho Chemical Charactori.llco of Natural Wa...,. 
c. Shaelloltto 1971. VSGS I'apor S74-D. 1lI0mcalal <:ompooill_ of Surliaal".lerialo i. tho <:oala'llliDODs Vailed S ...... 
d. Shaellot ... aad __ .a 19114, USGS Paper 1270, Ill_at <:oaceDtralioaa iD Sailo .... 0 ...... Surliaal"atorialo 011 th. <:oatormlDoua V.ted Slat .. CWeat- Vaited SlatOl). 
o. 111£: ·J ... 1al11ar .... oId Umlt CoDceatratiOll (Duman Heal ... SIaadard) 



Table 43. Water Quality Summary of Tinemaha Outlet (1940 - 1991). 
---'---'------------, ---------

", t 

Varialtle"'i~' 

Sampw",' 

(D), 

LADWP LADwP~ 
"fiiaill 40-91 74-16'74:"'16 

,Mea", 

'LAbWP LliDiJ usGs ' 
40-91 74-8674-86 

,,,1!IiDilDa• 

,,"IQR 

LADwP"iA.;. fJSGS 

40";:'91; 74-86 74-86 

25" IQR 

M~il. 

SO" IQR 
~. lAD ... UsGS LADWP ~uioS 
40;':,91 74-86 74-8640- 91 74-S674~.6 

75" IQR 

LADWP LADWP UsGs 
40-91 74-&"4-86 

.. ,L:"::_~':,_:_., __ . ,-' -------,-------,-' --,------' -' -' '----,---'-, ->-'-------'"--~-,--, .. ----'--"-----

Speciri~ b, ... J~i~D~~'· "~S/c.' 50S 

l'ola' 6tlrii~.'d)'l;o'D' -811 55 

Color" uaill 507 

Turbid i:I,: 'J ," NTU 507 
'rolal Supelldod Solidi • .,. 0 

1'0111 Ojjioliled Solid. mall 0 

AlbIiD~t' ( ••.. ".!I!lP , 03)"aII 507 
HlrdDe •• ,(,; c1l'C03) mall 507 
CIlci ... " " " .aII 511 

MaSDolitiiDT "all SOl 
Sodia .. , , mall 504 

Pot ... i.,~ mall 506 

S.lflto mall 504 
Cblorido . ' i' !'. .aII ' 507 

Silica ,"all',. '411 

Bora a .aII 

Plaorid~ lDaII 

DralDid'G, lDaII 

AID .. o~i.t .. ",) ,,"ii-all, 
Total KjoJ!la,INi'""oD lDaII 
Nitrate ;(~M . ,:, ' lDaII 

Totll Pbo*,ba,e mall 

Dialolve.!t~l'ba'e .aII 

Silver f£aII 
AI ... iaia.. f£all 

Aneaic f£all 

Daria.. ' ''Iiill 
Cad .. iu.. f£all 

Cbramia.. f£all 

Copper f£all 

IraD f£all 

Mercury f£alf 

MaDIa DOle f£all 

Leld f£all 

Seleaium "all 

Ziac f£all 

262 

506 

o 
o 

417 

471 

o 
250 

o 
o 

232 

o 
o 
o 
o 

50S 
'0 

o 
o 
o 
o 

141",t03 
25"':37 

141.;"" 0 

14!1.S1 
'~'" "'II 

.rtoo 
14&: ':30 

1411", 90 

148'101 

147\ too 
14~1{,100 

141,·. :_01 

147,.,99 
141'(01 

90":,\.tOI 

9t;:i': 0 
146. .101 

'ijJ. 0 

.. :49 
95 II 

140 '42 
:0:':" ":99 

132 65 

o 35 

o IS 

144 47 

0"" 35 
o 47 
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Table 44. Water Quality Summary of Laws Wellfield. 
- ----- ---------- -----.------.~ .. -- ---

Samples Mean Minimum Median Maximum 
Variable Units (n) 0% lOR 25% lOR 50% lOR 75% lOR 100% lOR 

..... - .~------.,---. 

Capacity cfs 18 3.5 1.2 2.2 3 4.4 10.1 
pH -log(II+) 18 7.7 7.4 7.6 7.7 7.8 7.9 
Tempytature °C 49 19.7 14.5 17.8 19.5 21.1 27.8 
Specific Conductance p.S/cm 60 535 366 466 528 569 843 
Color units 60 2 1 1 1 3 7 
Alkalinity mgll 60 164 92 138 150 195 290 
Hardness (as CaC03) mgll 60 163 50 127 168 200 280 
C..alcium mgll 59 50 16 42 50 59 93 
Magnesium mgll 38 10.5 1.0 5.4 9.8 15 39 
Sodium mgll 38 49 22 32 47 61 102 
Potassium mgll 38 5.9 1.6 4.7 5.6 6.9 17 
Sulfate mgll 60 85 20 64 78 106 176 
Cbloride mgll 60 13 2.8 7.1 12 17 27 
Silica mgll 38 58 20 48 59 70 108 
Boron mgll 60 0.28 0.07 0.16 0.25 0.37 0.83 
)"Iuoride mgll 60 0.47 0.03 0.19 0.24 0.42 3.10 
Ammonia (as NO mgll 33 0.03 0.00 0.01 0.01 0.04 0.52 
Total Kjeldabl Nitrogen mgll 32 0.11 0.00 0.02 0.07 0.13 0.88 
Nitrate (as N) mgll 59 0.35 0.10 0.23 0.31 0.41 1.06 
Total I)hosphale mgll 33 0.04 0.01 0.02 0.03 0.06 0.10 
Arsenic p.g11 30 11 10 10 10 10 30 
Iron p.g11 58 29 10 10 10 10 810 
_._--_ .. -------_. __ .. 

,,0 



Table 45. Water Quality Summary of BisRop-Warm Springs WeUfield. 
_._-,.- -_ .. ,,--,.,--. __ ._--------- -- --_.- -" .. __ ._-_._ ... _--_.,------------

Samples Mean Minimum Mediaa Maxiluuln 
Variable Units (n) O%IQR 25%·IOR SO%IQR 75% lOR 100% (Ok 

----

Capacity cfs 11 2.6 0.6 2.0 2.5 3.8 4.0 

pH -log(H+) 13 7.7 7.1 7.3 1.7 8.2 9.2 

Tempc(Ature °C . 29 16.2 4.5 15.0 16.5 17.8 23.5 
Specific Conductance /LS/cm 38 219 145 170 206 281 338 
('..olor units 35 2 I 1 1 3 8 

Alkalinity mg/l 38 86 55 68 88 106 128 

Ibrdness (as CaC03) mg/l 38 53 10 36 46 68 123 
Calcium mg/l 38 16.8 1.3 9.6 18 22 38 

Magncs~um mg/l 25. 2.5 0.1 1.0 1.5 4.4 7.6 

Sodium mg/l 25 21 7 12 17 26 48 

Potassium mg/l 25 2.4 1.2 1.7 2.3 3.1 4.5 

Sulfate mg/l 38 II 6.2 7.8 10 13 21 

Chloride md: 38 4.l 1.1 2.1 3.6 6 10 

Silica mg/l 24 33 19 23 29 44 57 

Boron mg/l 37 0.08 0.00 0.04 0.06 0.12 0.24 

Fluoride mg/l 38 1.12 0.110 0.41 0~83 1.70 4.10 
Ammonia (as NO mg/l 21 0.01 0.00. OJ.I ·OJH O.Gt 0.64 
Total Kjeldahl Nitrogen mg/l ·21 0.11 ·0.02 0,04 (to'7 0.15 0.40' 

Nitrate (as N) mg/l 38 0.99 0.16 0.30 0.68 1.49 3.40 
Total Phosphate mg/l 20 0;05 0~01 0.03 0.05 0.08 0.14 
Arsenic /Lg/1 IS 19 10 10 10 20 80 
Iron /Lg/1 34 36 10 10 10 10 600 

--.----~-.-~ _ .... _. ,-'_ ... _._---"------_._-_ .. _._--



Table 46. Water Quality Summary of Big Pine-Crater: Mountain Wellfield. 
--------.- . ---~--

Samples Mcan Minimum Median Maximum 
Variable Units (n) O%IQR 25% IQR SO% lOR 7S% lOR 100% lOR 

- -~ .. ------ .. _--------

Capacity cfs 22 S.O 1.1 2.0 3.4 S.4 16.1 
pH -log(O+) 34 7.4 6.7 7.1 7.3 7.6 8.4 
Tempcf-hture °C 71 IS.8 13.0 IS.0 IS.6 16.S 20.6 
Specific Conductance pS/cm 78 327 117 218 318 420 S87 

Color units 67 3 1 1 1 3 40 

Alkalinity mgll 77 133 SO 91 122 17S 269 
Hardness (as CaC03) mgll 78 98 37 72 102 120 200 
Calcium mgll 78 26 11 19 26 31 S3 

Magncsium mgll S3 7.8 2.2 4.9 7.8 10 17 
Sodium mgll S4 28 S5 11 28 44 74 
Potassium mgll S3 3.6 1.1 2.6 3.S 4.6 7.3 
Sulfatc mgll 78 18 3.7 10 17 22 47 
Chloride mgll 77 12 2 6 11 17 42 
Silica mgll S2 31 18 25 32 36 46S 

Boron mgll 78 0.22 0.01 0.07 0.20 0.3S 0.81 
Fluoride mgll 7S 0.23 O.OS O.IS 0.21 0.30 0.70 
Ammonia (as NO mgll 42 0.06 0.00 0.01 0.01 0.10 0.39 
Total Kjeldahl Nitrogen mgll 42 0.11 0.02 0.06 0.08 0.14 0.43 
Nitrate (as N) mgll 74 0.69 0.01 0.27 0.67 0.97 2.08 
Total Phosphate mgll 42 0.07 0.02 0.04 0.07 0.09 O.IS 

Arscnic ".gII 37 10 10 10 10 10 20 
Iron ".gII 72 40 10 10 10 20 400 

-----_.-., ,,-- .. - --.---

.. 



Table 47. Water Quality Summary of Tinemaha.-Haiwee Wellfields. 
--".----,----~--.,.-~-----~ .. ~----~--~----.~~----

Samplcs Mcan Minimum Median Maximum 
Variable Units (Ii) O%IQR 25% IQR 50% IQR 75% IQR 100% IQR 

Capacity cfs 56 3.6 0.2 . 1.8 3.2 4.0 17.4 
pH -log(H+) 74 7.5 6.5 7.1 7.6 7.8 8.4 
Tempcr~:tllre °C 162 16.5 11.0 .15.0 16.2 18.0 20.6 
Specific Conductance p.S/cm 196 288 97 154 186 240 1630 
Color units 187 3 0 1 1 3 60 
Alkalinity mg4 197 99 30 58 68 82 543 
Hardness (as CaC03) mgll 196 84 24 48 57 72 470 
C..atcium mgll 196 23 8 14 18 22 96 
Magncsium mgll 143 6.7 0.7 2.4 3.7 5.1 45 
Sodium mg/l 142 27 3 10 14 20 188 
I)()tas~ium mgll 141 3.0 0.6 1.0 1.4 4.4 18 
Sulfate mgll 196 18 1.0 9.0 15 20 116 
Chloride mgll 196 18 05 2.1 5 8.9 231 
Silica mgll 141 29 14 24 26 30 109 
Horon mg/l 193 0.29 0.00 0.03 0.08 0.18 3.28 
Fluoridc mgll 193 0.26 0.01 0.12 0.18 0.37 1.20 
Ammonia (as NO mgll 114 0.04 0;00 0.00 0.01 0.01 1.56 
Total Kjcldahl Nitrogen mgll 119 0.11 ()~01 0.03 0.05 0.10 1.70 
Nitratc (as N) mgll 194 0.34 0.00 0.18 0.29 0.45 1.17 
Total Phosphate mgll 118 0.06 0.01 0.03 0.05 0.07 0.21 
Arscnic p.gIl 107 11 10 10 10 10 80 
Iron p.gIl 183 29 10 10 10 10 1200 



Table 48. Water Quality Summary of Combined Wellfields. 

Samples Mean Minimum Median Maximum 
Variable Units (n) 0% lOR 25% lOR 50% lOR 75% lOR 100% lOR 

- --_._.- - -_._----- ---.--

Capacity cl"s 107 3.8 0.2 2.0 3.1 4.0 17.4 

pll -Iog(ll+) 139 7.5 6.5 7.2 7.5 7.8 9.2 

Tempfrature °C 157 16.5 4.5 15.0 16.5 18.0 27.8 
Specific Conductance p.S/cm 192 288 97 169 229 440 1630 

Color units 182 3 0 1 1 3 60 
Alkalinity mg/I 192 99 30 63 87 144 543 
Hardness (as CaC03) mgll 191 84 10 51 68 123 470 
Calcium mgll 191 23 1.3 16 20 34 96 
Magnesium mgll 142 6.9 0.1 2.7 4.2 8.3 45 
Sodium mgll 141 27 3 11 17 37 188 
Potassium mgll 140 3.1 0.6 1.3 2.8 4.8 18 
Sulfate mgll 191 19 1.0 9.9 16 30 176 
Chloride mgll 192 18 0.5 2.8 6.4 13 231 
Silica mgll 140 29 14 25 28 38 465 
Boron mgll 189 0.61 0.00 0.05 0.11 0.24 3.28 

Fluoride mgll 188 0.56 0.01 0.14 0.22 0.40 4.10 
Ammonia (as NO mgll 113 0.34 0.00 0.01 0.01 0.02 1.56 
Total Kjeldahl Nitrogen mg/I 118 0.37 0.00 0.04 0.06 0.11 1.70 
Nitrate (as N) mgll 189 0.63 0.00 0.20 0.32 0.60 3.40 
Totall)hosphale mgll 116 0.34 0.01 0.03 0.05 0.08 0.21 
Arsenic p.gIl 107 11 10 10 10 10 80 
Iron p.gIl 178 30 10 10 10 10 1200 



Table 49. Summary of Water Supply Data by Source for the Los Angeles 
Department of Water and Power (1941-1990) 

Source (Year of Occurrence) 

Volume 
(I;OOOaf/yr) 

Minimum 

Maximum 

Mean 

Groundwater 

38.5 (1942) 

136.3 (1989) 

95.4 

NQte: Compiled from Teigenpers. conun. 

lA-Aqueduct 

190.1 (1941) 

520.1 (1984) 

360.0 

MWD 

0.1 (1941) 

395.0 (1990) 

62.0 



Variable 

Specific Coaduclaace 

Total Or,aaic Carboa 

Color 

Turbidity 

Tolal Sapeaded Salida 

1'olal DillolYed Salida 

Alkaliaily (u <:a(03) 

lIardaeli (al ¢.(03) 

Calciu_ 

Ma,aelia. 

Sodium 

Poluliu. 

Salfale 

C.ioride 

Silica 

Boroa 

Plaoride 

Bramide 

Ammoaia (u N) 

Tolal Kjolda.1 Nilro,oa 

Nilrale (u N) 

Tolal PhOlphato 

Dillolved PhOlphale 

Silver 

Alumiaillm 

Anoaic 

aarium 

Catlmiu. 

Clnamium 

Copper 

Iroa 

Mercary 

Maa,aaeao 

Load 

Soloaium 

Ziac 

Uai .. 

",S/cm 

·all 
aaill 

N'rn 

mall 

• all 

·aI· -al· ·aII 
mall 
·all 

.aI· 
·aII .aI· 
·all 
• all 

-all 

·aII 
• all 

-all 
-all 
• all 

.all 

""n 
",an 
""n 
""n 
",aII 
",aII 
""n 
""n 
",In 

""n 
""n 
",In 

""n 

Table 50. Water Quality Summary of LAA Filtration Plant (1940 - 1991). 

Sa. pies 

(a) 
I.ADWP 
40-91 

677 

139 

691 

691 

o 
30 

316 

661 

661 

661 

667 

657 

691 

69Z 

567 

547 

665 

105 

o 
598 

670 

o 
330 

166 

IS 

494 

171 

179 

1S3 

196 

600 

176 

179 

110 

177 

183 

Mea. 

LADWP 
40-91 

340 

Z.I 
IZ 

5.Z 

ZZI 
101 

87 

Z5 

6.1 

37 

4.0 

ZI 
II 

ZO 
0.49 

0.59 

0.14 

0.30 

0.01 

0.07 

13 

100 

ZZ 

96 

Z 

10 

57 

61 

0.1 

1Z 

10 

3 

16 

Mi.i.u. 

O"IOR 
LADWP 
40-91 

173 

0.6 

o 
0.0 

168 

55 

49 

IS 

0.1 

3 

1.1 

11 

6 

Z 

0.13 

0.16 

0.01 

0.00 

0.00 

0.00 

10 

100 

o 
10 

1 

10 

10 

o 
0.0 

1 

5 

Z 

Z 

Z5" lOR 
LADWP 
40-91 

305 

1.6 

5 

Z.Z 

ZZO 
99 

71 

ZZ 
4.9 

3Z 
3.5 

Z1 

IS 

17 

0.41 

O.sZ 
0.10 

0.Z4 

0.00 

0.05 

10 

100 

14 

100 

Z 

10 

ZO 
10 

0.1 

10 

10 

3 

10 

Media. 

50" lOR 
LADWP 
40-91 

337 

Z.O 
10 

4.0 

Z3Z 
110 

16 

Z5 

5.9 

36 

4.0 

Z6 

17 

ZI 
0.50 

0.60 

0.10 

0.Z9 

O.OZ 

0.06 

10 

100 

ZO 
100 

Z 

10 

50 

40 

0.1 

10 

10 

3 

10 

75" lOR 
LADWP 
40-91 

368 

Z.4 

16 

7.0 

Z38 

1Z1 

95 

Z6 

7 

41 

4.5 

31 

ZO 
Z4 

0.56 

0.65 

O.ZO 

0.37 

0.11 

0.01 

10 

100 

30 

100 

Z 

10 

90 

10 

0.1 

10 

10 

3 

ZO 

Ma.ima. 

100" lOR 
LADWP 
40-91 

618 

4.5 

50 

ZI.O 

Z73 

168 

130 

36 

13 

II 

7.9 

ZZO 
47 

40 

0.89 

0.96 

0.40 

0.83 

1.51 

O.ZI 
100 

100 

66 

100 

16 

40 
·300 

600 

0.7 

60 

SO 
I 

130 

Deloclioa 

Limi .. 
LADWP 
40-9. 

" > Dolectioa 
Limit 
LADWP 
40-91 



Table 51. Water Quality Summary of Metropolitan Water District (1985-1990). 

Variable 

Specific: CODdaelaDcc 

Tolal Dis.olved Solida 

AlkaliDily (u Ca(03) 

Hard1le •• (a. CaC03) 

Calcium 

M·aDe.ium 

Sodium 

Poluaiam 

Cbloride 

Borou 

Fluoride 

Nitrale (aa N) 

froD (a) 

Ancaic 

Barium 

Copper 

Nolea:' 

UDilS 

",S/cm 

mall 

mall 

mall 

mall 

mall 

mall 

mall 
. mall 

mall 

mall 

mall 

",a/l 

",a/l 

",a/l 

",a/l 

Samplea 

(a) 
CR SWP 

Meaa 

CR SWP 
85-90 85-90 85-90 85-90 

65 6S 

6S 65 

65 6S 

65 6S 

65 65 

65 65 

65 65 

65 65 

65 65 

11 11 

65 65 

64 63 

6 6 

6 6 

6 6 

6 6 

887 536 

556 301 

130 87 

279 132 

69 29 

26 14 

79 54 

4 3 

63 70 

0.11 0.25 

0.3 0.2t 

0.75 2.1 

108.0 61.7 

3.0 2.2 

140.2 36.7 

25.0 4.5 

Miaimum 

O"IOR 
CR SWP 

25" lOR 

CR SWP 

MediaD 

SO" lOR 

CR SWP 
85-90 85-90 85-90 85-90 85-90 85-90 

834 376 

520 235 

123 77 

259 92 

64 23 

24 6.5 

71 33 

3.3 1.6 

55 18 
0.06 0.17 

0.21 0.1 

0.1 0.2 

67 45 

2 2 
88 22 

16 NO 

852 468 

535 263 

129 80 

270, 123 

67 27 

25 13 

75 44 

3.8 2.7 

58 55 

0.1 0.19 

0.28 0.15 

0.55 1.85 

80 45 

3 2 
107 30 

19 NO 

880 518 

549 289 

131 85 

277 132 

69 28 

25.5 14 

78 49 

4 3.2 

62 62 

0.1 0.21 

0.29 0.18 

0.15 2.3 

109 60 

3 2 

151 39 

25 NO 

(a) Valuea ror iroa, araeDie, barium, aad copper are riscal year averaaea. 

75" lOR 
CR SWP 

85-9085-90 

931 615 

586 339 

132 91 

291 141 

71 31 

26 16 

83 61 

4.1 3.7 

67 97 

0.15 0.28 

0.31 0.21 

1 2.45 

140 75 

3 '2 

168 44. 

28 12 

Maximum 

100" lOR 

CR SWP 

OetectioD 

Limit 

CR SWP 

" > OeleclioD 

Limit 

CR SWP 
85-9085-90 a5-90 85-90 85-90 85-90 

958 722 

609 410 

137 129 

300 160 

78 42 
2a.5 19 

91 88 

4.5 4.8 

77 128 

0.17 0.52 

0.37 0.75 

1.3 3.2 

162 95 

4 3 

171 52 

41 15 

100 

100 

100 

100 

100 

100 

33 
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