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PREFACE

This report was prepared by personnel of the California
District, Water Resources Division, U.S. Geological Survey,
under the supervision of Richard M. Bloyd, District Chief, and
J. D. Bredehoeft, Regional Hydrologist, Western Region. It was
done in cooperation with the California Department of Water
Resources and with other agencies.

This report is one of a series issued by State. General
direction for the series is by Philip Cohen, Chief Hydrologist.

Data for California are in four volumes as follows:

Volume 1. Colorado River Basin, Southern Great
Basin from Mexican Border to Mono Lake
Basin, and Pacific Slope Basins from
Tijuana River to Santa Maria River

Volume 2. Pacific Slope Basins from Arroyo Grande
to Oregon State Line except Central
Valley

Volume 3. Southern Central Valley Basins and
The Great Basin from Walker River
to Truckee River

Volume 4. Northern Central Valley Basins and
The Great Basin from Honey Lake
Basin to Oregon State Line
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SURFACE-WATER AND WATER-QUALITY STATIONS,
IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

Letters after station name designate type of data:

(d), discharge; (1), lake contents; (p), precipitation; (c), chemical;

(b), biological; (t), water temperature; and (s), sediment

COLORADO RIVER BASIN
COLORADO RIVER:

Colorado River below Hoover Dam, Ariz.-Nev., (dcbs)....... e e e

Colorado River below Davis Dam, Ariz.-Nev. (dc)...... e e e e v
Colorado River at Needles {(d)......vviviirinnnnen. et e e e
Colorado River near Topock, Ariz. (dc).......cvvennn. e e e

LAKE HAVASU:
DIVERSION FROM LAKE HAVASU

Colorado River aqueduct near Parker Dam, Ariz.-Calif, (d)............. e
Colorado River aqueduct near San Jacinto (cbs)......... e N
Lake Havasu near Parker Dam, Ariz.-Calif. (1)..... e e e e
Colorado River below Parker Dam, Ariz.-Calif. (dc).....viviivrvrveinnnnns
TRIBUTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PALO VERDE DAM
Palo Verde Canal near Blythe (dc) ... it enoneneens
Colorado River at Palo Verde Dam, Arlz.—Callf (d) e A
Palo Verde Irrigation District Olive Lake drain near Blythe (c). e
Palo Verde Irrigation District Outfall drain near Palo Verde (c) .....
Palo Verde Irrigation District Anderson drain near Palo Verde (c)... .....
Colorado River above Imperial Dam, Ariz.-Calif., (dcbt)............. e
Colorado River below Laguna Dam, Ariz. -Calif. (de)....... e it

Colorado River at northerly international boundary, above Morelos Dam,

near Andrade (dcb) ... iiii ittt nnns et e e

DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERTAL DAM

Gila Gravity Main Canal at Imperial Dam, Ariz.-Calif. (dct)....... PR

All-American Canal near Imperial Dam, Atiz.-Calif. (d)......
Pilot Knob powerplant and wasteway near Pilot Knob (d).

All-American Canal below Pilot Knob wasteway (d)...............

All-American Canal below Drop 1 near Calexico (C)...vivivvenans

Return surface flows below Imperial Dam, Ariz.-Calif. (d)...... e N

THE GREAT BASIN
PANAMINT VALLEY

Darwin Creek near Darwin (d).....oviiieniennennnens e e e
DEATH VALLEY i

Salt Creek near Stovepipe Wells (d)............., e e e

Amargosa River at Tecopa (d)...... e e e e et e

BRISTOL LAKE BASIN
Caruthers Creek near Ivanpah (d)......coiiiiiiiennane. ettt
SALTON SEA BASIN

Salton Sea near Westmorland (1) ....... et e ettt e e
Inflow to Salton Sea (d).......... et e e e et e e
Salt Creek near Mecca (d) ..... ettt e e e

Alamo River at Drop No. 3, near Callpatrla (cbs)........ ettt e

Alamo River near Niland (dcb)....vvivriviiivieennn. e e

New River at international boundary, at Calex1co (ebts) e vvivennn, “e

New River near Westmorland (de¢).......... e e e e e e e e
San Felipe Creek near Julian (d).............. e et e e
Coyote Creek near Borrego Springs (d)....... e e e
Borrego Palm Creek near Borrego Springs (d)....... e e

Carrizo Creek:

Vallecito Creek near Julian (d)............... P
San Felipe Creek near Westmorland (d)............. e e e cen

Whitewater River at White Water (dc)...... ..., e e
San Gorgonio River near Banning (d)............ e e NN
San Gorgonio River near White Water (d)........ et e

Snow Creek near White Water (d)........ e e e :..
Mission Creek near Desert Hot Springs (dp)......... et e
Chino Canyon Creek near Palm Springs (d).......iviiiriivnrrrunnneeennn

IX
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X SURFACE-WATER AND WATER-QUALITY STATIONS,
IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED
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SWEETWATER RIVER BASIN
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Santa Margarita River near Temecula (d) e e e et e 273
Santa Margarita River near Fallbrook (dc).............,,, ............ e 274
Santa Margarita River at Ysidora (d)....veiiie i enorensnonnons RN 2717
LAS FLORES CREEK BASIN
Las Flores Creek near Oceanside (d)......vivviiinnenennnanss e R 278
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Santa Ana River near Mentone (d)........vvevvevnenns e it . 304
Mill Creek near Yucaipa (d)............ et e e 306
Plunge Creek near East Highlands (d).,...u i i iurnmnrnosennnns 308
Warm Creek:

City Creek near Highland (d)......... ettt et e N ces 310
Santa Ana River at Waterman Avenue, at San Bernardlno (dts)....... e 312
San Timoteo Creek:
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Warm Creek: .

East Twin Creek near Arrowhead Springs (d)..... ettt e 321

Waterman Canyon Creek near Arrowhead Sprlngs (d) e . 322

Warm Creek Floodway at San Bernardino (d). e e e e 323

San Bernardino Water Quality Control Plant at San’ Bernardlno (de). 324
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SURFACE-WATER AND WATER-QUALITY STATIONS,
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PACIFIC SLOPL BASINS IN CALIFORNIA--Continued
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INTRODUCTION

Water-resources data for the 1979 water year for California consist of
records of stage, discharge, and water quality of streams; stage, contents, and
water quality of lakes and reservoirs; and records of water levels in selected
observation wells. Records for a few pertinent streamflow and water-quality
stations in bordering States are also included. These data, a contribution to
the National Wwater Data System, were collected by the Geological Survey and
cooperating local, State, and Federal agencies in California.

Records of discharge or stage of streams and contents or stage of lakes
and reservoirs were first published in a series of U.S. Geological Survey
water-supply papers entitled, "Surface-Water Supply of the United States."
Through September 30, 1960, these water-supply papers were in an annual series
and then in a 5-year series for 1961-65 and 1966-~70. Records of chemical
quality, water temperatures, and suspended sediment were published from 1941 to
1970 in an annual series of water-supply papers entitled, "Quality of Surface

Waters of the United States." Records of ground-water levels were published
from 1935 to 1974 in a series of water-supply papers entitled, "Ground-Water
Levels in the United States." Water-supply papers may be consulted in the

libraries of the principal cities in the United States or may be purchased from
Branch of Distribution, U.S. Geological Survey, 1200 South Eads Street,
Arlington, Virginia 22202. ’ .

For water years 1961 through 1974, streamflow data were released by the
Geological Survey in annual reports on a State-boundary basis. Water-qguality
records for water years 1964 through 1974 were similarly released, either in
separate reports or in conjunction with streamflow records. Beginning with the
1975 water year, water data for streamflow, water quality, and ground water are
published together as an official Survey report on a State-boundary basis.
These official Survey reports carry an identification number consisting of the
two~letter State abbreviation, the last two digits of the water year, and the
volume number. For example, this report is identified as "U.S. Geological
Survey Water-Data Report CA-79-1." For archiving and general distribution, the
reports for water years 1971-74 are also identified as water-data reports.
wWater-data reports are for sale, in paper copy or in microfiche, by the
National Technical 1Information Service, U.S. Department of Commerce,
Springfield, virginia 22161.
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COOPERATION

The U.S. Geological Survey and organizations of the State of California
have had cooperative agreements for the systematic collection of records since
1903. Organizations that supplied data are acknowledged in station descrip-
tions. Organizations that assisted in collecting data through cooperative
agreement with the Survey are:

Antelope Valley-East Kern Water Agency, Wallace G. Spinarski, General Manager.

California Department of Boating and Waterways, Marty Mercado, Director.

California Department of Water Resources, R. B. Robie, Director.

California Regional Water Quality Control Board, Lahontan Region, Roy C.
Hampson, Executive Officer.

Carpinteria County Water District, Robert Lieberknecht, Manager.

Casitas Municipal Water District, Robert N. McKinney, General Manager-Chief
Engineer.

Coachella Valley County Water District, L. O. Weeks, General Manager-Chief
Engineer.

Crestline-Lake Arrowhead Water Agency, Robert M. Massey, General Manager.

Desert Water Agency, P. G. Payne, General Manager.

Goleta County Water District, Robert A. Paul, General Manager-Chief Englneer

Imperial County Department of Public Works, Dav1d E. Pierson, Director.

Imperial Irrigation District, Donald A. Twogood, General Manager.

Indian Wells Valley County Water District, David Hamilton, General Manager.

Los Angeles County Flood Control District, A. E. Bruington, Chief-Engineer.

Los Angeles Department of Water and Power, Duane L. Georgeson, Engineer,
Los Angeles Aqueduct Division.

Montecito County Water District, Charles Evans, General Manager-Chief Engineer.

Orange County Environmental Management Agency, -H. G. Osborne, Director.

Orange County Water District, Neil M. Cline, Secretary-Manager.

Riverside County Flood Control and Water Conservation District, Ken Edwards,
Chief Engineer.

San Bernardino Valley Municipal Water District, J. A. Beaver, General Manager.

San Diego, City of, Water Utilities, R. W. King, Director.

San Diego County Department of Sanitation and Flood Control, C. J. Houson,
Director.

Santa Barbara, City of, Department of Public Works, R. W. Puddicombe, Director.

Santa Barbara County Flood Control and Water Conservatlon District, James M.
Stubchaer, Flood-Control Engineer.

Santa Barbara County Water Agency, Harrell Fletcher, Board of Directors
Chairman.

Santa Maria Valley Water Conservation District, M. F. Twitchell, Secretary.

United Water Conservation District, R. A. Smith, General Manager-Chief
Engineer.

Ventura County Flood Control District, Arthur Goulet, Director.

Western Municipal Water District, H. A. Hicks, General Manager.

Assistance in the form of funds or services was given by Environmental
Protection Agency; U.S. International Boundary and Water Commission; Corps of
Engineers, U.S. Army; U.S. Navy; Bureau of Indian Affairs, National Park
Service, and Water and Power Resources Service, U.S. Department of the
Interior.

The following organizations aided in collecting records: Big Bear
Municipal Water District; cities of Long Beach, San Bernardino, and San Diego;
Escondido Mutual Water Co.; Fallbrook Public Utility District; Fontana Union
water Co.; Lake Hemet Municipal Water District; Metropolitan Water District of
Southern California; Santa Paula Water Works, Ltd; Sweetwater Authority of
South Bay Irrigation District; Southern California Edison Co.; Temescal Water
Co.; and White Water Mutual Water Co.
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HYDROLOGIC CONDITIONS

Runoff during the 1979 water year in the area covered by this volume was
above normal for the entire year. Total runoff at selected sites in California
is shown in figure 1. Runoff in the Santa Ana River basin and coastal basins
to the south was 213 percent of the median; in the Santa Clara River basin,
324 percent of the median; and in the desert areas it was above normal for much
of the year.

Two storms in November left 2-3 inches (51-76 mm) of rain, but resulted in
little runoff and no significant peaks. A violent tropical storm hit most of
southern California December 16-19 with rain, snow, hail, lightning, water-
spouts, and tornados; however, it caused only moderate runoff and no major
damage. Heavy precipitation from a cold-front storm on January 5-6 caused
landslides in Los Angeles and Orange Counties. Six inches (152 mm) of snow
fell in Antelope Valley, a rare occurence. Some stations in the Laguna Niguel
area of Orange County reported record flows.

The southern California coastal area was hit by another intense tropical
rainstorm on January 31 and February 1. Twisters touched down in several
places, and major flooding resulted from coastal canyon storm flows. San Diego
County's rainfall total was 5 inches (127 mm) above normal, and two deaths were
attributed to floodflows there.

Major frontal storms during March 16-17 and March 26-28 produced signifi-
cant runoff in Los Angeles, Orange, and San Diego Counties and annual maximum
flows at some stations in Santa Barbara and Ventura Counties.

As much as 6 inches (152 mm) of rain fell on some sections of the San
Jacinto mountains, and desert communities were hit by flash floods as a result
of a fierce storm on July 20. Damage to more than 500 homes in the Palm
Springs area by mudslides and flood water was estimated at fifty million dol-
lars. On August 17-18, a tropical storm dropped another 0.5 inch (13 mm) of
rain on Palm Springs and brought the seasonal total almost to 10.85 inches
(276-mm), the record total of 1929. In Barstow 2 inches (51 mm) of rain fell in
one hour, and a tornado-like wind destroyed two houses in the tiny settlement
of Springcrest.

The quality of surface water changed little throughout the water year. In
some basins in southern California, ground-water levels rose in response to
above average rainfall during the winter of 1978-79, In other basins, heavy
use of ground water continued to lower the water tables.

DEFINITION OF TERMS

Terms related to streamflow, water-quality, ground-water, and other
hydrologic data, as used in this report, are defined below. See also the table
for converting inch-pound units to International System units (SI) on the
inside of the back cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover
1 acre to a depth of 1 foot and is equivalent to 43,560 cubic feet or about
326,000 gallons or 1,233 cubic meters.

Algae are mostly aquatic single-celled, colonial, or multicelled plants
containing chlorophyll and lacking roots, stems, and leaves. .

Aquifer 1is a geologic formation, group of formations, or part of a
formation that contains sufficient saturated permeable material to yield
significant guantities of water to wells and springs.

Artesian means confined and is used to describe a well in which the water
level stands above the top of the aquifer tapped by a well. A flowing artesian
well 1s one in which the water level is above the land surface.
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Bacteria are microscopic unicellular organisms, typically spherical,
rodlike, or spiral and threadlike in shape, often clumped into colonies. Some
bacteria cause disease, others perform an essential role in nature in the
recycling of materials, for example, decomposing organic matter into a form
available for reuse by plants.

Total coliform bacteria are a particular group of bacteria that are
used as indicators of possible sewage pollution. They are characterized
as aerobic or facultative anaerobic, gram-negative, nonspore-forming,
rod-shaped bacteria which ferment lactose with gas formation within 48
hours at 35°C. For the membrane filter method these bacteria are defined
as the organisms which produce colonies with a golden-green metallic
sheen within 24 hours when incubated at 35°C + 0.5°C on M-Endo medium
(nutrient medium for Dbacterial growth). Their concentrations are
expressed as number of colonies per 100 mL of sample.

Fecal coliform bacteria are bacteria that are present in the intes-
tines or feces of warm-blooded animals. They are often used as indicators
of the sanitary quality of the water. For the membrane filter method
they are defined as all organisms which produce blue colonies within
24 hours when incubated at 44.5°C % 0.2°C on M-FC medium (nutrient medium
for bacterial growth). Their concentrations are expressed as number of
colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteria found in intestines of

warm-blooded animals. Their presence in water is considered to verify
fecal pollution. They are characterized as gram-positive, cocci bacteria
which are capable of growth in brain-heart infusion broth. For the

membrane filter method they are defined as all the organisms which produce
red or pink colonies within 48 hours at 35°C %t 0.5°C on KF Streptococcus
agar (nutrient medium for bacterial growth). Their concentrations are
expressed as number of colonies per 100 mL of sample.

Bed material is the unconsolidated material of which a streambed, lake,
pond, reservoir, or estuary bottom is composed.

Benthic organisms (invertebrates) are the group of animals living in or
on the bottom of an aquatic environment. They include a number of types of
organisms, such as bacteria, fungi, insect larvae and nymphs, snails, clams,
and crayfish.

Biochemical oxygen demand (BOD) is a measure of the quantity of dissclved
oxygen, in milligrams per 1liter, necessary for the decomposition of organic
matter by microorganisms, such as bacteria.

Biomass 1s the amount of living matter present at any given time, ex-
pressed as the mass per unit area or volume of habitat.

Ash mass 1s the mass or amount of residue present after the residue
from the dry mass determination has been ashed in a muffle furnace at a
temperature of 500°C for 1 hour. The ash mass values of zooplankton and
phytoplankton are expressed in grams per cubic meter (g/m3), and
periphyton and benthic organisms in grams per square meter (g/m?).

Dry mass refers to the mass of residue present after drying in an
oven at 60°C for =zooplankton and 105°C for periphyton, until the mass
remains unchanged. This mass represents the total organic matter, ash and
sediment, in the sample. Dry mass values are expressed in the same units
as ash mass.

Organic mass or volatile mass of the living substance is the dif-
ference between the dry mass and ash mass, and represents the actual mass
of the living matter. The organic mass is expressed in the same units as
for ash mass and dry mass.

Wet mass is the mass of living matter plus contained water.
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Bottom material: See Bed material.

Recoverable from bottom material is the amount of a given constituent
that is in solution after a representative sample of bottom material has
been digested by a method (usually using an acid or mixture of acids) that
results in dissolution of only readily soluble substances. Complete
dissolution of all bottom material is not achieved by the digestion
treatment and thus the determination represents less than the total amount
(that is, less than 95 percent) of the constituent in the sample. To
achieve comparability of analytical data, equivalent digestion procedures
would be required of all laboratories performing such analyses because
different digestion procedures are likely to produce different analytical
results.

Total in bottom material is the total amount of a given constituent
in a representative sample of bottom material. This term is used only
when the analytical procedure assures measurement of at least 95 percent
of the constituent determined. A knowledge of the expected form of the
constituent in the sample, as well as the analytical methodology used, is
required to judge when the results should be reported as "total in bottom
material."

Cells/volume refers to the number of cells of any organism that are
counted by using a microscope and grid or counting cell. Many planktonic
organisms are multicelled and are counted according to the number of contained
cells per sample, usually in milliliters (mL) or liters (L).

Cfs-day is the volume of water represented by a flow of 1 cubic foot per
second for 24 hours. It is equivalent to 86,400 cubic feet, approximately
1.9835 acre-feet, or about 646,000 gallons or 2,445 cubic meters. It re-
presents a runoff of approximately 0.0372 inch from 1 square mile or
0.3468 millimeter from 1 square kilometer.

Chemical oxygen demand (COD) 1s a measure of the chemically oxidizable
material in the water and furnishes an approximation of the amount of organic
and reducing material present. The determined value may correlate with natural
water color or with carbonaceous organic pollution from sewage or industrial
wastes.

Chlorophyll refers to the green pigments of plants. Chlorophyll a and b
are the two most common pigments in plants.

Color unit is produced by one milligram per liter of platinum in the form
of the chloroplatinate ion. Color is expressed in units of the platinum-cobalt
scale.

Contents is the volume of water in a reservoir or lake. Unless otherwise
indicated, volume is computed on the basis of a level pool and does not include
bank storage.

Control designates a feature downstream from the gage that determines the
stage-discharge relation at the gage. This feature may be a natural con-
striction of the channel, an artificial structure, or a uniform cross section
over a long reach of the channel.

Control structure as used in this report is a structure on a stream or
canal that 1s used to regulate the flow or stage of the stream or to prevent
the intrusion of salt water.

Cubic foot per second (FT3,/S, f£ft3/s), 1is the rate of discharge rep-
resenting a volume of 1 cubic foot passing a given point during 1 second and is
equivalent to approximately 7.48 gallons per second or 448.8 gallons per minute
or 0.02832 cubic meters per second.
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Dischaxge 1is the volume of water (or more broadly, total fluids plus
suspended sediment), that passes a given point within a given period of time.

Mean discharge (MEAN) is the arithmetic mean of individual daily mean
discharges during a specific period.

Instantaneous discharge is the discharge at a particular instant of
time.

Dissolved is that material in a representative water sample which passes
through a 0.45-micrometer membrane filter. This 1is a convenient operational
definition used by Federal agencies that collect water data. Determinations of
"dissolved" constituents are made on subsamples of the filtrate. It is re-
cognized that certain kinds of samples cannot be filtered; to provide for this,
procedures that are considered equivalent to filtering through a
0.45-micrometer membrane filter will be identified and announced a later date.

Diversity index is a numerical expression of evenness of distribution of
aquatic organisms. The formula for diversity index is:

- i !

4= 327 1092 4
where n., is the number of individuals per taxon, n is the total number of
individuals, and s 1is the total number of taxa in the sample of the community.
Diversity index values range from zero, when all the organisms in the samples
are the same, to some positive number, when some or all the organisms in the
sample are different.

Drainage area of a stream at a specified location is that area, measured
in a horizontal plane, enclosed by a topographic divide from which direct
surface runoff from precipitation normally drains by gravity into the stream
above the specified point. Figures of drainage area given therein include all
closed basins, or noncontributing areas, within the area unless otherwise
noted.

Drainage basin is a part of the surface of the Earth that is occupied by a
drainage system, which consists of a surface stream or body of impounded sur-
face water together with all tributary surface streams and bodies of impounded
surface water,

Gage height (G.H.) 1is the water-surface elevation referred to some arbi-
trary gage datum. Gage height is often used interchangeably with the more
general term "stage," although gage height is more appropriate when used with a
reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or reservoir
where systematic observations of hydrologic data are obtained.

Hardness of water is a physical-chemical characteristic that is commonly
recognized by the increased quantity of soap that is required to produce
lather. It is attributable to the presence of alkaline earths (principally
calcium and magnesium) and is expressed as equivalent calcium carbonate
(CaC0,).

Hydrologic unit is a geographic area representing part or all of a surface
drainage basin or distinct hydrologic feature as delineated by the Office of
Water Data Coordination on the State Hydrologic Unit Maps; each hydrologic unit
is identified by an 8-digit number.
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Light-attenuation coefficient, also known as the extinction coefficient,
is a measure of water clarity. Light 1is attenuated according to the
Lambert-Beer equation

where I is the source light intensity, I is the light intensity at length L
(in meters) from the source, A is the light-attenuation coefficient, and e is
the base of the natural logarithm. The 1light-attenuation coefficient is
defined as

1 1
A= - % log S
L e Io
Macrophytes are the macroscopic plants in the aquatic environment. The
most common macrophytes are the rooted wvascular plants that are usually
arranged 1in zones in aquatic ecosystems and restricted in the area by the

extent of illumination through the water and sediment deposition along the
shoreline.

Metamorphic stage refers to the stage of development that an organism
exhibits during its transformation from an immature form to an adult form.
This development process exists for most insects, and the degree of difference
from the immature stage to the adult form varies from relatively slight to
pronounced, with many intermediates. Examples of metamorphic stages of insects
are egg-larva-pupa-adult or egg-nymph-adult.

Methylene blue active substance (MBAS) 1is a measure of apparent deter-
gents. This determination depends on the formation of a blue color when
methylene blue dye reacts with synthetic detergent compounds.

Micrograms per gram (UG/G, pg/g) is a unit expressing the concentration of
a chemical element as the mass (micrograms) of the element sorbed per unit mass
(gram) of sediment.

Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration
of chemical constituents in solution as mass (micrograms) of solute per unit
volume (liter) of water. One thousand micrograms per liter is equivalent to
one milligram per liter.

Milligrams per liter (MG/L, mg/L) 1is a unit for expressing the concen-
tration of chemical constituents in solution. Milligrams per liter represent
the mass of solute per unit volume (liter) of water. Concentration of sus-
pended sediment also is expressed in mg/L and is based on the mass of sediment
per liter of water-sediment mixture.

National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum de-
rived from a general adjustment of the first order level nets of both the
United States and Canada. It was formerly called "Sea Level Datum of 1929" or
"mean sea level" in this series of reports. Although the datum was derived
from the average sea level over a period of many years at 26 tide stations
along the Atlantic, Gulf of Mexico, and Pacific Coasts, it does not necessarily
represent local mean sea level at any particular place.

Nekton are the consumers in the aquatic environment and consist of large
free-swimming organisms that are capable of sustained, directed mobility.

Organism is any 1living entity, such as an insect, phytoplankter, or
zooplankter.

Organism count/area refers to the number of organisms collected and
enumerated in a sample and adjusted to the number per unit area of the
habitat, usually square meter (m?), acre, or hectare. Periphyton, benthic
organisms, and macrophytes are expressed in these terms.
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Organism count/volume refers to the number of organisms collected and
enumerated in a sample and adjusted to the number per sample volume,
usually milliliter (mL) or liter (L). Numbers of planktonic organisms can
be expressed in these terms.

Total organism count is the total number of organisms collected and
enumerated 1n any particular sample.

Partial-record station is a site where limited streamflow data are col-
lected systematically over a period of years for use in hydrologic analyses.

Particle size is the diameter, in millimeters (mm), of suspended sediment
or bed material determined by either sieve or sedimentation methods. Sedi-
mentation methods (pipet, bottom-withdrawal tube, visual-accumulation tube)
determine fall diameter of particles in chemically dispersed distilled water.

Particle-size classification used in this report agrees with recommenda-
tions made by the American Geophysical Union Subcommittee on Sediment
Terminology. The classification is as follows:

Classification Size (mm) Method of analysis’
Clay.......c... 0.00024-0.004 Sedimentation
Silt.......... 0.004-0.062 Sedimentation
Sand...,...... 0.062-2.0 ‘ Sedimentation or sieve
Gravel........ 2.0-64.0 Sieve

The particle-size distributions given in this report are not necessarily rep-
resentative of all particles in transport in the stream. Most of the organic
material is removed and the sample is subjected to mechanical and chemical
dispersion before analysis in distilled water.

Percent composition or percent of total is a unit for expressing the ratio
of a particular part of a sample or population to the total sample or popu-
lation, in terms of types, numbers, weight, or volume.

Periphyton are microorganisms attached to and growing upon solid surfaces.
While primarily consisting of algae, the periphyton alsec include bacteria,
fungi, protozoa, rotifers, and other small organisms. Periphyton are useful
indicators of water quality.

Pesticides are chemical compounds used to control undesirable plants and
animals. Major categories of pesticides include insecticides, miticides,
fungicides, herbicides, and rodenticides. Insecticides and herbicides, which
control insects and plants respectively, are the two categories reported.

Picocurie (PC, pCi) is one trillionth (1 X 107!'2) of the amount of radio-
activity represented by a curie (Ci). A curie is the amount of radioactivity
that yields 3.7 x 10!'° radioactive disintegrations per second. A picocurie
yields 2.22 dpm (disintegrations per minute). :

Plankton are suspended, floating, or weakly swimming organisms that live
in the open water of lakes and rivers.

Phytoplankton compose the plant part of the plankton. They are
usually microscopic and their movement 1is subject to water currents.
Phytoplankton growth is dependent upon solar radiation and nutrient sub~
stances. Because they are able to incorporate as well as release mate=-
rials to the surrounding water, the phytoplankton have a profound effect
upon the quality of the water. They are the primary food producers in the
aquatic environment and are commonly known as algae.

Blue-green algae are phytoplankton organisms having a blue
pigment in addition to the green pigment called chlorophyll. Blue-
green algae often cause nuisance conditions in water.
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Phytoplankton (continued)

Diatoms are the unicellular or colonial algae having a siliceous
shell. Their concentrations are expressed as number of cells/mL of
sample.

Green algae have chlorophyll pigments similar in color to those
of higher green plants. Some forms produce algal mats or floating
"moss" in lakes. Their concentrations are expressed as number of
cells/mL of sample.

Zooplankton compose the animal part of the plankton. Zooplankton are
capable of extensive movements within the water column and are often large
enough to be seen with the unaided eye. Zooplankton are secondary con-
sumers feeding upon bacteria, phytoplankton, and detritus. Because they
are the grazers in the aquatic environment, the zooplankton are a vital
part of the aquatic food web. The zooplankton community is dominated by
small crustaceans and rotifers.

Polychlorinated biphenyls (PCBs) are industrial chemicals that are mix-
tures of chlorinated biphenyl compounds having various percentages of chlorine.
They are similar in structure to organochlorine insecticides.

Primary productivity is a measure of the rate at which new organic matter
is formed and accumulated through photosynthetic and chemosynthetic activity of
producer organisms, chiefly green plants. The rate of primary production is
estimated by measuring the amount of carbon assimilated by plants (carbon
method) or the amount of oxygen released (oxygen method).

Milligrams of carbon per area or volume per unit time [mg C/(m%.time)
for periphyton and macrophytes and mg C/(m®.time) for phytoplankton] are
the units for expressing primary productivity. They define the amount of
carbon dioxide consumed as measured by radiocactive carbon (carbon-14).
The carbon-14 method is of greater sensitivity than the oxygen light- and
dark-bottle method, and is preferred for use in unenriched waters. Unit
time may be either the hour or day, depending on the incubation period.

Milligrams of oxXygen per area or volume per unit time [mg 0%2/(m2.time)
for periphyton and macrophvtes and mg 0%/(m®.time) for phytoplankton] are
the units for expressing primary productivity. They define production and
respiration rates as estimated from changes in the measured dissolved-
oxygen concentration. The oxygen light~ and dark-bottle method is pre-
ferred if the rate of primary production is sufficient for accurate meas-
urements to be made within 24 hours. Unit time may be either the hour or
day, depending on the incubation period.

Sediment is so0lid material that is derived mostly from disintegrated
rocks and is transformed by, suspended in, or deposited from water; it includes
chemical and biochemical precipitates and decomposed organic material such as
humus. The 'quantity, characteristics, and cause of the occurrence of sediment
in streams are influenced by environmental factors. Some major factors are
degree of slope, length of slope, so0il characteristics, 1land usage, and
quantity and intensity of precipitation.

Bedload is the sediment that is transported in a stream by rolling,
sliding, or skipping along the bed and very close to it. In this report,
bedload is considered to consist of particles in transit within 0.25 ft
(0.076 m) of the streambed.

Bedload discharge (tons per day) is the quantity of sediment, as
measured by dry weight, that moves past a section as bedload in a given
time.

Mean concentration is the time-weighted concentration of suspended
gediment passing a stream section during a 24-hour day.
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suspended sediment is the sediment that at any given time 1is main-
tained 1in suspension by the upward components of turbulent currents or
that exists in suspension as a colloid.

Suspended-sediment concentration is the velocity-weighted concentra-
tion of suspended sediment in the sampled zone (from the water surface to
a point approximately 0.3 ft or 0.09 m above the bed) expressed as
milligrams of dry sediment per liter of water-sediment mixture (mg/L).

Suspended-sediment discharge (tons per day) is the rate at which dry
weight of sediment passes a section of a stream or is the quantity of
sediment, as measured by dry weight, or volume, that passes a section in a
given time. It is computed by multiplying discharge times milligrams per
liter times 0.0027.

Suspended-sediment load (tons per day) is the quantity of suspended
sediment passing a section in a specified period.

Total-sediment discharge or total~sediment load (tons per day) is the
sum of suspended-sediment discharge and the bedload discharge. It is the
total quantity of sediment, as measured by dry weight, that passes a
section in a given time.

Sodium-adsorption-ratio (SAR) is the expression of relative activity of
sodium ions in exchange reactions with soil and is an index of sodium or alkali
hazard to the soil. Waters range in respect to sodium hazard from those which
can be used for irrigation on almost all soils to those which are generally
unsatisfactory for irrigation.

Solute is any substance derived from the atmosphere, vegetation, soil, or
rocks that is dissolved in water.

Specific conductance is a measure of the ability of water to conduct an
electrical current and is expressed in micromhos per centimeter at 25°C.
Specific conductance is related to the type and concentration of ions in solu-
tion and can be used for approximating the dissolved-solids concentration in
water. Commonly, dissolved solids (in milligrams per liter) is about 65 per-
cent of the specific conductance (in micromhos). This relation is not constant
from stream to stream or from well to well, and it may even vary in the same
source with changes in the composition of the water.

Stage-discharge relation is the relation between gage height (stage) and
the volume of water, per unit of time, flowing in a channel.

Streamflow is the discharge that occurs in a natural channel. Although
the term "discharge" can be applied to the flow of a canal, the word "stream-
flow" uniquely describes the discharge in a surface stream course. The term
"streamflow" is more general than "runoff." Streamflow may be applied to
discharge whether or not it is affected by diversion or regulation.

Substrate is the physical surface upon which an organism lives.
Natural substrate refers to any naturally occurring emersed or

submersed solid surface, such as a rock or tree, upon which an organism
lives.

Artificial substrate is a device which is purposely placed in a
stream or lake for colonization of organisms. The artificial substrate
simplifies the community structure by standardizing the substrate from
which each sample is taken. Examples of artificial substrates are basket
samplers (made of wire cages filled with clean streamside rocks) and
multiplate samplers (made of hardboard) for benthic-organism collection
and plexiglass strips for periphyton collection.
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Surface area of a lake is the area, in square miles or acres, outlined on
the latest Geological Survey topographic map as the boundary of the lake and
measured by a planimeter. In localities not covered by topographic maps, the
areas are computed from the best maps available. Areas shown are for the lake
stage at the time the map was made.

Surficial bed material is the part (upper 0.1 to 0.2 ft or 0.03 to 0.06 m)
of the bed material that is sampled by using U.S. Series Bed-Material Samplers.

Suspended (as used in tables of chemical analyses) refers to the amount
(concentration) of undissolved material in a water-sediment mixture. The
water-sediment mixture is associated with (or sorbed on) the material retained
on a 0.45-micrometer filter.

Suspended, recoverable is the amount of a given constituent that is
in solution after the part of a representative water-suspended sediment
sample that is retained on a 0.45-micrometer membrane filter has been
digested by a method (usually using a dilute acid solution) that results
in dissolution of only readily soluble substances. Complete dissolution
of all the particulate matter is not achieved by the digestion treatment
and thus the determination represents something less than -the "total"
amount (that is, less than 95 percent) of the constituent present in the
sample. To achieve comparability of analytical data, equivalent digestion
procedures would be required of all laboratories performing such analyses
because different digestion procedures are likely to produce different

, analytical results.

Determinations of "suspended, recoverable' constituents are made either by
analyzing portions of the material collected on the filter or, more
commonly, by difference, based on determinations of (1) dissolved and
(2) total recoverable concentrations of the constituent.

Suspended, total is the total amount of a given constituent in the
part of a representative water-suspended sediment sample that is retained
on a 0.45-micrometer membrane filter. This term is used only when the
analytical procedure assures measurement of at least 95 percent of the
constituent determined. A knowledge of the expected form of the constit-
uent in the sample, as well as the analytical methodology used, is re~
quired to determine when the results should be reported as '"suspended,
total."

Determinations of '"suspended, total'" constituents are made either by
analyzing portions of the material collected on the filter or, more
commonly, by difference, based on determinations of (1) dissolved and
(2) total concentrations of the constituent.

Taxonomy is the division of biology concerned with the classification and
naming of organisms. The classification of organisms is based upon a hier-
archical scheme beginning with Kingdom and ending with Species at the base. The
higher the classification level, the fewer features the organisms have in
common. For example, the taxonomy of a particular mayfly, Hexagenia limbata is
the following:

Kingdom. . .o vvvueeneunn.. Animal
Phylum.............. Arthropoda
ClasSS. . oo veeennnonnnnns Insecta
order............ Ephemeroptera
Family....v.veuunn. Ephemeridae
GENUS . o« v vt ensvvnnns Hexagenia
SPECIEeS. . vviin v, limbata

Thermograph is a thermometer that continuously and automatically records,
on a chart, the water temperature of a stream. "Temperature recorder" is the
term used to indicate the presence of a thermograph or a digital mechanism that
records water temperature in a digital format on punched paper tape.
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Tons pexr acre-foot indicates the dry weight of dissolved solids 1in
1 acre-foot of water. It is computed by multiplying the concentration in
milligrams per liter by 0.00136.

Tons per day (T/DAY) is the quantity of a substance in solution or
suspension that passes a stream section during a 24-hour day.

" Total load (tons) 1is the total amount of any individual constituent, as
measured by dry mass or volume, that is dissolved in a specific amount of water
(discharge) during a given time. It is computed by multiplying the total
discharge, times the mg/L of the constituent, times the factor 0.0027, times
the number of days.

Total, recoverable is the amount of a given constituent that is in solu-
tion after a representative water-suspended sediment sample has been digested
by a method (usually using a dilute acid solution) that results in dissolution
of only readily soluble substances. Complete dissolution of all particulate
matter is not achieved by the digestion treatment, and thus the determination
represents something less than the "total" amount (that is, less than 95 per-
cent) of the constituent present in the dissolved and suspended phases of the
sample. To achieve comparability of analytical data, equivalent digestion
procedures would be required of all laboratories performing such analyses
because different digestion procedures are likely to produce different ana-
lytical results.

Total 1is the total amount of a given constituent in a representative
water~-suspended sediment sample, regardless of the constituent's physical or
chemical form. This term is used only when the analytical procedure assures
measurement of at least 95 percent of the constituent present in both the
dissolved and suspended phases of the sample. A knowledge of the expected form
of the constituent in the sample, as well as the analytical methodology used,
is required to judge when the results should be reported as '"total." (Note
that the word '"total" does double duty here, indicating both that the sample
consists of a water-suspended sediment mixture and that the analytical method
determines all of the constituent in the sample.)

Turbidity of a sample is the reduction of transparency due to the presence
of  particulate matter. In this report it is expressed in Nephelometric
turbidity wunits (NTU) or Jackson turbidity units (JTU), obtained from the
Nephelometric method for turbidity determination which measures the intensity
of light scattered by suspended particles at 90 degrees from the path of an
incident light source (see also p. 23).

WDR is used as an abbreviation for "Water-Data Reports' in the summary
REVISIONS paragraph to refer to previously published State annual basic-data
reports.

WSP is used as an abbreviation for "Water-sSupply Paper'" in reference to
previously published reports.

DOWNSTREAM ORDER AND STATION NUMBER

Since October 1, 1950, the order of listing hydrologic~station records in

Survey reports 1is 1in a downstream direction along the main stream. All
stations on a tributary entering upstream from a mainstream station are listed
before that station. A station on a tributary that enters between two main-

stream stations is listed between them. A similar order is followed in listing
stations on first-rank, second-rank, and other ranks of tributaries. The rank
of any tributary on which a station is situated with respect to the stream to
which it is immediately tributary is indicated by an indention in a list of
stations in the front of the report. Each indention represents one rank. This
downstream order and system of indention shows which stations are on tribu-
taries between any two stations and the rank of the tributary on which each
station is situated.
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As an added means of identification, each surface-water station, water-
quality station, and partial-record station has been assigned a station number.
These are in the same downstream order as used in this report. In assigning
station numbers, no distinction is made between partial-record and continuous-
record stations; therefore, the station number for a partial-record station
indicates downstream order position in a 1list made up of both types of
stations. Water-quality stations located at or near gaging stations or partial-
record stations have the same number as the gaging or partial-record station.
Gaps are left between the numbers to allow for new stations that may be estab-
lished; hence the numbers are not consecutive. The complete 8-digit number for
each station, such as 11105850, which appears just to the left of the station
name, includes the 2-digit number "11" plus the 6-digit downstream order number
1105850". In this report, the records are listed in downstream order by parts.
The part number refers to an area whose boundaries coincide with certain
natural drainage lines. Records for California are in Part 9 (Colorado River
basin), Part 10 (The Great Basin), and Part 11 (Pacific slope basins in
California). All records for a drainage basin encompassing more than one State
could be arranged in downstream order by assembling pages from the various
State reports by station number to include all records in the basin.

NUMBERING SYSTEM FOR WELLS AND MISCELLANEOUS SITES

The 8~digit downstream-order station numbers are not assigned to wells and
miscellaneous sites where only random water-quality samples or discharge
measurements are taken.

The well- and miscellaneous-site number system of the U.S. Geological
Survey is based on the grid system of latitude and longitude. The system
provides the geographic location of the well or miscellaneous site and a unigque
number for each site. The number consists of 15 digits. The first 6 digits
denote the degrees, minutes, and seconds of latitude, the next 7 digits denote
degrees, minutes, and seconds of longitude, and the last 2 digits (assigned
sequentially) identify the wells or other sites within a l-second grid. See
figure 2.

33°53"15"
Coordinates for
miscellaneous site C
14" . gg, ©(335314117383701)
D .
€ ‘A
33°53°13" oB
Coordinates for well D-—-:g —/53 5 Coordinates for wells
- ‘o A (335313117383701) and
(335313117383801) °” B (335313117383702)

117°38

Figure 2.--System for numbering wells and miscellaneous sites
(latitude and longitude).
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Local well numbers

Wells and springs in California are assigned numbers according to their
location on the rectangular system for the subdivision of public land. For
example, in the number 005S/010E-22G01 M, the part of the number preceding the
slash indicates the township (T.5 S.) and the number between the slash and
hyphen indicates the range (R.10 E.); the digits following the hyphen indicate
the section (sec.22); the letter following the section number indicates the
40-acre subdivision of the section. Within each 40-acre tract, the wells are
numbered serially, as indicated by the final digit. The final letter, sepa-
rated from the rest of the number by a space, indicates the base line and
meridian. Base-line and meridian designations are as follows: H, Humboldt; M,
Mount Diablo; S, San Bernardino. See figure 3.
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FIGURE 3.--California well-numbering system.
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SPECIAL NETWORKS AND PROGRAMS

Some of the stations for which data are published in this report are
included in special networks and programs. These stations are identified by
their title, set in parentheses, under the station name.

Hydrologic bench-mark station is one that provides hydrologic data for a
basin in which the hydrologic regimen will likely be governed solely by natural
conditions. Data collected at a bench-mark station may be used to separate
effects of natural from manmade changes in other basins which have been de-
veloped and in which the physiography, climate, and geology are similar to
those in the undeveloped basin. Stations in this network are listed below:

Volume 2:

11475560 Elder Creek near Branscomb, CA
Volume 3:

11264500 Merced River at Happy Isles Bridge, near Yosemite, CA

National stream-quality accounting network is an accounting network de-
signed by the U.S. Geological Survey to meet many of the information demands of
agencies or groups involved in national or regional water-gquality planning and
management. Both accounting and broad-scale monitoring objectives have been
incorporated in the network design. Areal configuration of the network is
based on the river-basin accounting units designated by the Office of Water
Data Coordination in consultation with the Water Resources Council. Primary
objectives of the network are (1) to depict areal variability of water-quality
conditions nationwide on a year-py-year basis and (2) to detect and assess
long-term changes in streamflow and stream quality. Stations in this network
are listed below:

Volume 1:

09424190 Colorado River Aqueduct near San Jacinto, CA

09429500 Colorado River above Imperial Dam, .AZ~CA

10254670 Alamo River at Drop No. 3, near Calipatria, CA

10254970 New River at International Boundary, at Calexico, CA
10261500 Mojave River at lower narrows, near Victorville, CA

10277400 Owens River below Tinemaha Reservoir, near Big Pine, CA
11042000 San Luis River at Oceanside, CA

11074000 Santa Ana River below Prado Dam, CA

11103010 Los Angeles River at Willow Street Bridge, at Long Beach, CA
11108500 sSanta Clara River at Los Angeles-Ventura County line, CA

Volume 2:

11152300 Salinas River near Chualar, CA
11159000 Pajaro River at Chittenden, CA
11458000 Napa River near Napa, CA

11467000 Russian River near Guerneville, CA
11477000 Eel River at Scotia, CA

11530500 Klamath River near Klamath, CA
11532500 Smith River near Crescent City, CA

Volume 3:

11187000 Kern River at Kernville, CA

11218500 Kings River below North Fork, near Trimmer, CA
11250000 Friant-Kern Canal at Friant, CA

11303500 San Joaquin River near Vernalis, CA

11325500 Mokelumne River at Woodbridge, CA

volume 4:
10356500 Susan River at Susanville, CA

11370500 Sacramento River at Keswick, CA
11447650 Sacramento River at Freeport, CA
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Pesticide program is a network of reqularly sampled water-quality stations
where samples are collected to determine the concentration and distribution of
pesticides in streams whose waters are used for irrigation or in streams in
areas where contamination could result from the application of the commonly
used insecticides and herbicides. Operation of the network is a Federal inter-
agency activity.

Radiochemical program is a network of regularly sampled water-quality
stations where samples are collected to be analyzed for radiosotopes. The
streams that are sampled represent major drainage basins in the conterminous
United States.

EXPLANATION OF STAGE AND WATER-DISCHARGE RECORDS

Collection and computation of data

The base data collected at gaging stations consist of records of stage and
measurements of discharge of streams and canals, and stage and contents of
lakes and reservoirs. In addition, observations of factors affecting the
stage~-discharge relation or the stage-capacity relation, weather records, and
other information are used to supplement base data in determining the daily
flow or volume of water in storage. Records of stage are obtained from direct
readings on a nonrecording gage or from a water-stage recorder that gives a
continuous graph of the fluctuations or a tape punched at selected time
intervals. Measurements of discharge are made with a current meter, using the
methods adopted by the Geological Survey. These methods are described in
standard textbooks, in Water-Supply Paper 888, and in the U.S. Geological
Survey Techniques of Water Resources Investigations, book 3, chapter A6.

For a stream~gaging station, rating tables giving the discharge for any
stage are prepared from stage-discharge relation curves. If extensions to the
rating curves are necessary to express discharge greater than measured, they
are made on the basis of indirect measurements of peak discharge (such as
slope-area or contracted-opening measurements, computation of flow over dams or
weirs), velocity-area studies, and logarithmic plotting. The daily mean dis-
charge 1s computed from gage heights and rating tables, then the monthly and
yearly mean discharges are computed from the daily figures. If the stage-
discharge relation is subject to change because of frequent or continual change
in the physical features that form the control, the daily mean discharge is
computed by the shifting-control method, in which correction factors based on
individual discharge measurements and notes by engineers and observers are used
in applying the gage heights to the rating tables. If the stage-discharge
relation for a station is temporarily changed by the presence of aquatic growth
or debris on the control, the daily mean discharge is computed by what is
basically the shifting-control method.

At some stream-gaging stations the stage-discharge relation is affected by
backwater from reservoirs, tributary streams, or other sources. This necessi-
tates the use of the slope method in which the slope or fall in a reach of the
stream is a factor in computing discharge. The slope or fall is obtained by
means of an auxiliary gage set at some distance from the base gage. At some
stations the stage-discharge relation is affected by changing stage; at these
stations the rate of change in stage is used as a factor in computing
discharge.

At some stream-gaging stations the stage~discharge relation is affected by
ice in the winter, and it becomes impossible to compute the discharge in the
usual manner. Discharge for periods of ice effect is computed on the basis of
the gage-height record and occasional winter discharge measurements. Consid-
eration is given to the available information on temperature and precipitation,
notes by gage observers and hydrologists, and comparable records of discharge
for other stations in the same or nearby basins.
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For a lake or reservoir station, capacity tables giving the contents for
any stage are prepared from stage-area relation curves defined by surveys. The
application of the stage to the capacity table gives the contents from which
the daily, monthly, or yearly change in contents is computed.

If the stage-capacity curve is subject to changes because of deposition of
sediment in the reservoir, periodic resurveys of the reservoir are necessary to
define new stage-capacity curves. During the perlod between reservoir surveys
the computed contents may be increasingly in error due to the gradual
accumulation of sediment.

For some gaging stations there are periods when no gage-height record is
obtained or the recorded gage height is so faulty that it cannot be used to
compute daily discharge or contents. This happens when the recorder stops or
otherwise fails to operate properly, intakes are plugged, the float is frozen
in the well, or for various other reasons. For such periods the daily dis-
charges are estimated on the basis of recorded range in stage, prior and
subsequent records, discharge measurements, weather records, and comparison
with records for other stations in the same or nearby basins. Likewise, daily
contents may be estimated on the basis of operator's log, prior and subsequent
records, inflow-outflow studies, and other information.

The data in this report generally comprise a description of the station
and tabulations of daily and monthly figures. For gaging stations on streams
or canals a table showing the daily discharge and monthly and yearly discharge
is given. For gaging stations on lakes and reservoirs a monthly summary table
of stage and contents or a table showing the daily contents is given. Tables
of daily mean gage heights are included for some streamflow stations and for
some reservoir stations. Records are published for the water year, which
beglns on QOctober 1 and ends on September 30. A calendar for the current year
is shown on the reverse side of the front cover to facilitate flndlng the day
of the week for any date.

The description of the gaging station gives the location, drainage area,
period of record, notations of revisions of previously published records, type
and history of gages, general remarks, average discharge, and extremes of
published records. The location of the gaging station and the drainage area
are obtained from the most accurate maps available. River mileage, given under
WLOCATIONS" for some stations, is that determined and used by the Corps of
Engineers or other agencies. Periods for which there are published records for
the present station or for stations generally equivalent to the present one are
given under “PERIOD OF RECORD."

Previously published records of some stations have been found to be in
error on the basis of data or information later obtained. Revisions of such
records are usually published, along with the current records, in one of the
annual or compilation reports. 1In order to make it easier to find such revised
records, a paragraph headed "REVISED RECORDS" has been added to the description
of all stations for which revised records have been published. Listed therein
are all the reports in which revisions have been published, each followed' by
the water years for which figures are revised in that report. 1In listing the
water years only one number is given; for instance, 1933 stands, K for the water
year October 1, 1932, to September 30, 1933. If no daily, monthly, or annual
figures of discharge are affected by the revision, that fact is brought out by
notations after the year dates as follows: "(M)" means that only the instan-
taneous maximum discharge was revised; "(m)" that only the daily minimum was
revised; and "(P)" that only the peak discharges were revised. If the drainage
area has been revised, the report in which the revised figure was first
published is given.

The type of gage currently in use, the datum of the present gage referred
to National Geodetic Vertical Datum of 1929, and a condensed history of the
types, locations, and datums of previous gages used during the period of record
are given under "GAGE." National Geodetic Vertical Datum is explained in
"DEFINITION OF TERMS" on page 8.
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Information pertaining to the accuracy of the discharge records, and to
conditions that affect the natural flow at the gaging station, is given under
"REMARKS"; for reservoir stations information on the dam forming the reservoir,
phe capacity, outlet works and spillway, and purpose and use of the reservoir
is also given under "REMARKS."

The average discharge for the number of years indicated is given under
"AVERAGE DISCHARGEY; it is not given for stations having fewer than 5 complete
years of record or for stations where changes in water development during the
period of record cause the figure to have little significance.

Under "EXTREMES" are given: First, the extremes for the period of record;
second, information available outside the period of record; and last, those for
the current year. Unless otherwise qualified, the maximum discharge (or con-
tents) 1s the instantaneous maximum corresponding to the crest stage obtained
by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a
nonrecording gage read at the time of the crest. If the maximum gage height
did not occur on the same day as the maximum discharge (or contents), it is
given separately. Similarly, the minimum is the daily minimum unless otherwise
qualified. For some stations peak discharges are listed with EXTREMES FOR THE
CURRENT YEAR; if they are, all independent peaks (including the maximum for the
year) above the selected base, with the time of occurrence and corresponding
gage heights, are published in tabular format. The base discharge, which is
given in the table heading, is selected so that an average of about three peaks
a year will be presented. Peak discharges are not published for any canals,
ditches, drains, or for any stream for which the peaks are subject to substan-
tial control by man. Time of day is expressed in 24-hour local standard time;
for example, 12:30 a.m. is 0030, 1:30 p.m. is 1330. The minimums for these
stations are published in a separate paragraph following the table of peaks.

Skeleton rating tables are published, immediately following EXTREMES, for
stream-gaging stations where they serve a useful purpose and the dates of
applicability can be easily identified.

The daily table for stream-gaging stations gives the mean discharge for
each day and is followed by monthly and yearly summaries. In the monthly
summary below the daily table, the line headed "TOTAL" gives the sum of the
daily figures. The line headed "MEAN" gives the average flow in cubic feet per
second during the month. The lines headed "MAX" and "MIN" give the maximum and
minimum daily discharges, respectively, for the month. Discharge for the month
also may be expressed in acre-feet (line headed "AC-FT"). In the yearly
summary below the monthly summary, the figures shown are the appropriate daily
discharges for the calendar and water years.

Footnotes to the table of daily discharges are introduced by the word
"NOTE." Footnotes are used to indicate periods for which the discharge is
computed or estimated by special methods because of no gage-height record,
backwater from various sources, or other unusual conditions. Periods of no
gage-height record are indicated if the period is continuous for a month or
more or includes the maximum discharge for the year. Periods of backwater from
an unusual source, of indefinite stage-discharge relation, or of any. other
unusual condition at the gage site are indicated only if they are a month or
more in length and the accuracy of the records is affected. Days on which the
stage-discharge relation is affected by ice are not indicated. The methods
used in computing discharge for various unusual conditions have been explained
in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented
comprise a description of the station and monthly summary table of stage and
contents. For some reservoirs a table showing daily contents or stage is
given. A skeleton table of capacity at given stages is published for all res-
ervoirs for which records are published on a daily basis, but it is not
published for reservoirs for which only monthly data are given.
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Data collected at partial-record stations follow the information for
continuous-record sites. Data for partial-record discharge stations are pre-
sented in two tables. The first is a table of discharge measurements at low-
flow partial-record stations, and the second is a table of annual maximum stage
and discharge at crest-stage stations. The tables of partial-record stations
are followed by a listing of discharge measurements made at sites other than
continuous-record or partial-record stations. Occasionally, a series of dis-
charge measurements are made within a short time period to investigate the
seepage gains or losses along a reach of a stream or to determine the low-flow
characteristics of an area. Such measurements are also given in special tables
following the tables of partial~-record stations.

Accuracy of field data and computed results

The accuracy of discharge data depends primarily on (1) the stability of
the stage~discharge relation or, if the control is unstable, the frequency of
discharge measurements, and (2) the accuracy of observations of stage, measure
ments of discharge, and interpretation of records.

The station description under "REMARKS" states the degree of accuracy of
the records. "Excellent!" means that about 95 percent of the daily discharges
are within 5 percent; "good" within 10 percent; and "fair" within 15 percent.
"Poor" means that daily discharges have less than "fair' accuracy.

Figures of daily mean discharge in this report are shown to the nearest
hundredth of a cubic foot per second for discharges of less than 1 ft3/s; to
tenths between 1.0 and 10 ft3/s; to whole numbers between 10 and 1,000 ft3/s;
and to 3 significant figures above 1,000 ft3/s. The number of significant
figures used is based solely on the magnitude of the figure. The same rounding
rules apply to discharge figures listed for partial-record stations and
miscellaneous sites.

Discharge at many stations, as indicated by the monthly mean, may not
reflect natural runoff due to the effects of diversion, consumptive use, regu-
lation by storage, increase or decrease due to artificial causes, or to other
factors. Evaporation from a reservoir is not included in the adjustments for
changes in reservoir contents, unless it is so stated. Even at those stations
where adjustments are made, large errors in computed runoff may occur if
adjustments or losses are large in comparison with the observed discharge.

Other data available

Information of a more detailed nature than that published for most of the
gaging stations, such as observations of water temperatures, discharge meas-
urements, gage-height records, and rating tables, is on file in the District
Office. Also, most gaging-station records are available in computer-usable form
and many statistical analyses have been made. Information on the availability
of unpublished data or statistical analyses may be obtained from the District
Office. :

Special reports on major floods or droughts or of other hydrologic studies
for the area have been issued in publications other than water-supply papers.
Information relative to these reports may be obtained from the District Office.

Records of discharge collected by agencies other than
the Geological Survey

Records of discharge not published by the Geological Survey have been
collected at numerous sites by many other Federal, State, County, City, and
local agencies and by private organizations. A listing of stream-gaging
stations and the agencies operating them is published in California Department
of Water Resources Bulletin 230-78, "Index to Sources of Hydrologic Data." The
National Water Data Exchange, Water Resources Division, U.S. Geological Survey,
National Center, Reston, VA 22092, maintains an index of such sites.
Information on records at specific sites can be obtained upon request.
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EXPLANATION OF WATER-QUALITY RECORDS

Collection and examination of data

lSurface—water samples for analyses usually are collected at or near gaging
stations. The water-quality records are given immediately following the
discharge records at these stations.

The descriptive heading for water-quality records gives the period of
record for all water-quality data; the period of daily record for parameters
that are measured on a daily basis (specific conductance, pH, dissolved oxygen,
water temperature, sediment discharge, etc.); instrumentation; general remarks;
extremes for the period of daily record; and extremes for the current year.

For ground-water records, no descriptive statements are given; however,

the well number, depth of well, date of sampling and/or other pertinent data
are given in the table containing the chemical analyses of the ground water.

Water analysis

Most methods for collecting and analyzing water samples are described in
the U.S. Geological Survey Techniques of Water-Resources Investigations, listed
on a following page.

One sample can define adequately the water quality at a given time if the
mixture of solutes throughout the stream cross section is homogeneous.
However, the concentration of solutes at different locations in the cross
section may vary widely with different rates of water discharge, depending on
the source of material and the turbulence and mixing of the stream. Some
streams must be sampled through several vertical sections to obtain a repre-
sentative sample needed for an accurate mean concentration and for use in
calculating load.

Chemical-quality data published in this report are considered to be the
most representative values available for the stations listed. The values
reported represent water-quality conditions at the time of sampling as much as
possible, consistent with available sampling techniques and methods of
analysis. In the rare case where an apparent inconsistency exists between the
reported pH value and the relative abundance of carbon dioxide species (car-
bonate and bicarbonate), the inconsistency is the result of a slight uptake of
carbon dioxide from the air by the sample between time of measurement of pH in
the field and determination of carbonate and bicarbonate in the laboratory.

For chemical-quality stations equipped with digital monitors, the records
consist of daily maximum, minimum, and mean values for each constituent
measured and are based upon hourly punches beginning at 0100 hours and ending
at 2400 hours for the day of record. More detailed records (hourly values) may
be obtained from the District Office.

Ground-water quality normally does not change significantly during short

periods of time; infrequent sampling and analysis of ground water adequately
defines ground-water quality at a given site.

Water temperature

Water temperatures are measured at most of the water-quality stations. In
addition, water temperatures are taken at time of discharge measurements for
water-discharge stations. For stations where water temperatures are taken
manually once or twice daily, the water temperatures are taken at about the
same time each day. Large streams have a small diel temperature change;
shallow streams may have a daily range of several degrees and may follow
closely the changes in air temperature. Some streams may be affected by
waste-heat discharges.
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At stations where continuously recording thermographs are present, the
records consist of maximum and minimum temperatures for each day and month.
Water temperatures taken at the time of discharge measurements are on file in
the district office. They will be used, with all other temperature data, for
reports such as the open-file reports by subregion, "Water Temperature of
California Streams, 1970."

Sediment

Suspended-sediment concentrations are determined from samples collected by
using depth-integrating samplers. Samples usually are obtained at several
verticals in the cross section, or a single sample may be obtained at a fixed
point and a coefficient applied to determine the mean concentration at the
cross sections.

During periods of rapidly changing flow or rapidly changing concentration,
samples may have been collected more frequently (twice daily or, in some in-

stances, hourly). The published sediment discharges for days of rapidly
changing flow or concentration were computed by the subdivided-day method
(time-discharge weighted average). Therefore, for days when the published

sediment discharge value differs from the value computed as the product of
discharge times mean concentration times 0.0027, the reader can assume that the
sediment discharge was computed by the subdivided-day method. For periods when
no samples were collected, daily loads of suspended sediment were estimated on
the basis of water discharge, sediment concentrations observed immediately
before and after the periods, and suspended-sediment loads for other periods of
similar discharge.

At other stations, suspended-sediment samples were collected periodically
at many verticals in the stream cross section. Although data collected peri-
odically may represent conditions only at the time of observations, such data
are useful in establishing seasonal relations between guality and streamflow in
predicting long-term sediment-discharge characteristics of the stream.

In addition to the records of suspended-sediment discharge, estimates of
bedlocad and total-sediment discharge are included for some stations. Also
included are particle-size distribution analyses of suspended sediment, surface
bed material, and bedload material (sediment in transit within 0.25 ft
(0.076 m) of the bed).

Computations of monthly bedload discharges are based on the relation
between instantaneous water discharge and corresponding bedload discharge for
the station. Values of bedload discharge used in defining this relation are
based on samples obtained by use of the Helley-Smith bedload sampler or by
modified-Einstein or Meyer-Peter Muller computation procedures. Application of
the bedload-~transport relation at a station was made on a daily basis or
subdivided-day basis.

The Helley-Smith sampler is designed to collect a time-weighted sample of
the sediment moving within 0.25 ft (0.076 m) of the streambed. Sediment moving
in this portion of the flow cannot be sampled with standard suspended-sediment
samplers. It is assumed that samples obtained by this sampler represent the
bedload discharge when used in coarse-material bedded streams (median diameter
coarser than about 4 mm) and that these data can be used in conjunction with
theoretical computations to define the bedload-transport relation for a
station.

Calibration of the Helley-Smith sampler has not been completed, and a trap
efficiency of 1.0 has been assumed applicable to this device. Error sources in
the theoretical methods, based on analysis of bed-material characteristics,
channel geometry, and associated hydraulic factors, are also undefined. In
consequence, figures of bedload discharge must be used with caution. They are
estimates, at best, and are subject to revision.
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Turbidity

At some stations samples for the determination of turbidity were collected
at the same frequency as samples collected for determination of suspended
sediment. Turbidity, measured in Nephelometric turbidity units (NTU), is shown
in relation to the concentration of sediment in the simultaneously collected
sample.

EXPLANATION OF GROUND-WATER LEVEL RECORDS

Collection of the data

Only ground-water-level data from a basic national network of observation
wells are published herein. These water-level measurements are intended to
provide a sampling and historical record of water-level changes in the Nation's
most important aquifers. ’

Each well is identified by means of (1) a 15-digit number that is based on
the grid system of latitude and longitude as shown in figure 2, and (2) a local
number that is provided for continuity with older reports and for other use as
dictated by local needs (fig. 3).

Measurements are made in many types of wells under various conditions, but
the methods of measurement are standardized to the extent possible. The
equipment and measuring techniques used at each observation well insure that
measurements at a well are of consistent accuracy and reliability.

Water~-level measurements in this report are given in feet with reference
to either National Geodetic Vertical Datum of 1929 (NGVD) or land-surface datum
(1sd). National Geodetic Vertical Datum is the datum plane on which the
national network of precise 1levels 1is based; land-surface datum is a datum
plane that is approximately at land surface at each well. If known, the
altitude of the land-surface datum referred to National Geodetic Vertical Datum
is given in the well description. The height of the measuring point (MP above
or below land-surface datum), if known, is given in each well description.
Water levels in wells equipped with recording gages are reported for every
fifth day and the end of each month (EOM).

Water levels are reported to as many significant figures as can be jus=~
tified by the local conditions. For example, in a measurement of a depth to
water of several hundred feet, the error of determining the absolute value of
the total depth to water may be a few tenths of a foot, whereas the error in
determining the net change of water level between successive measurements may
be only a hundredth or a few hundredths of a foot. For lesser depths to water,
the accuracy is greater. Accordingly, most measurements are reported to a
hundredth of a foot, but some are given only to a tenth of a foot or a larger
unit.
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PUBLICATIONS OF TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Thirty-four manuals by the U.S. Geological Survey have been published to
date in the series on techniques describing procedures for planning and ex-
ecuting specialized work in water-resources investigations. The material is
grouped under major subject headings called books and is further divided into
sections and chapters. For example, Section A of Book 3 (Applications of
Hydraulics) is on surface water. The chapter, the unit of publication, is
limited to a narrow field of subject matter. This format permits flexibility
in revision and publication as the need arises. The reports listed below are
for sale by the U.S., Geological Survey, Branch of Distribution, 1200 South Eads
Street, Arlington, VA 22202 (authorized agent of the Superintendent of
Documents, Government Printing Office).

NOTE: When ordering any of these publications, please specify the title, book
number, chapter number, and "U.S. Geological Survey Techniques of Water-
Resources Investigations."

1-D1. Water temperature-influential factors, field measurement, and data
presentation, by H. H. Stevens, Jr., J. F. Ficke, and G. F. Smoot:
USGS==TWRI Book 1, Chapter D1. 1975. 65 pages.

1-D2. Guidelines for collection and field analysis of ground-water samples for
selected unstable constituents, by W. W. Wood: USGS~=TWRI Book 1,
Chapter D2. 1976. 24 pages.

2-D1. Application of surface geophysics to ground-water investigations, by
A. A. R. Zohdy, G. P. Eaton, and D. R. Mabey: USGS=-TWRI Book 2,
Chapter Dl1. 1974. 116 pages.

2=El. Application of borehole geophysics to water-resources investigations,
by W. S. Keys and L. M. MacCary: USGS~~TWRI Book 2, Chapter El. 1971.
126 pages.

3-Al. General field and office procedures for indirect discharge measurements,
by M. A. Benson and Tate Dalrymple: USGS-~-TWRI Book 3, Chapter Al.
1967. 30 pages.

3-A2. Measurement of peak discharge by the slope-area method, by
Tate Dalrymple and M. A. Benson: USGS--TWRI Book 3, Chapter A2. 1967,
12 pages.

3-A3. Measurement of peak discharge at culverts by indirect methods, by
G. L. Bodhaine: USGS--TWRI Book 3, Chapter A3, 1968. 60 pages.

3-24. Measurement of peak discharge at width contractions by indirect methods,
By H. F. Matthai: USGS--TWRI Book 3, Chapter A4. 1967. 44 pages.

3=A5. Measurement of peak discharge at dams by indirect methods, by
Harry Hulsing: USGS~-TWRI Book 3, Chapter A5, 1967. 29 pages.

3-A6. General procedure for gaging streams, by R. W. Carter and
Jacob Davidian: USGS--TWRI Book 3, Chapter A6, 1968. 13 pages.

3~A7. Stage measurements at gaging stations, by T. J. Buchanan and
W. P. Somers: USGS~-TWRI Book 3, Chapter A7. 1968. 28 pages.

3-A8. Discharge measurements at gaging stations, by T. J. Buchanan and
W. P. Somers: USGS-=-TWRI Book 3, Chapter A8. 1969, 65 pages.

3-All. Measurement of discharge by moving-boat method, by G. F. Smoot and
C. E. Novak: USGS--TWRI Book 3, Chapter All. 1969. 22 pages.

3-Bl. Aquifer-test design, observation, and data analyses, by R. W. Stallman:
USGS~~TWRI Book 3, Chapter Bl. 1971. 26 pages.

3<B2, Introduction to ground-water hydraulics, a programed text for self-
instruction, by G. D. Bennett: USGS--TWRI Bcok 3, Chapter B2. 1976.
172 pages.

3-Cl. Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl.
1970. 55 pages.

3=C2. Field methods for measurement of fluvial sediment, by H. P. Guy and
V. W. Norman: USGS-~-TWRI Book 3, Chapter C2, 1970. 59 pages.

3-C3. Computation of fluvial-sediment discharge, by George Porterfield:
USGS--TWRI Book 3, Chapter C3. 1972. 66 pages.

4-Al. Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4,
Chapter Al. 1968. 39 pages.

4-A2. Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968.
15 pages.
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Low-flow investigations, by H. C. Riggs: USGS-~-TWRI Book 4, Chapter Bl.
1972. 18 pages.

Storage analyses for water supply, by H. C. Riggs and C. H. Hardison:
USGS~=TWRI Book 4, Chapter B2. 1973. 20 pages.

Regional analyses of streamflow characteristics, by H. C. Riggs:
USGS-=-TWRI Rook 4, Chapter B3. 1973. 15 pages.

Computation of rate and volume of stream depletion by wells, by

C. T. Jenkins: USGS--TWRI Book 4, Chapter D1. 1970. 17 pages.
Methods for determination of inorganic substances in water and fluvial
sediments, edited by M. W. Skougstad, M. J. Fishman, L. C. Friedman,

D. E. Erdmann, and S. S. Duncan: USGS-~TWRI Book 5, Chapter Al. 626 p.
Determination of minor elements in water by emission spectroscopy, by
P. R. Barnett and E. C. Mallory, Jr.: USGS=--TWRI Book 5, Chapter A2.
1971. 31 pages.

Methods for analysis of organic substances in water, by D. F. Goerlitz
and Eugene Brown: USGS==TWRI Book 5, Chapter A3. 1972. 40 pages.
Methods for collection and analysis of aquatic biological and micro-~
biological samples, edited by P. E. Greeson, T. A. Ehlke, G. A. Irwin,
B. W. Lium, and K. V. Slack: USGS-==TWRI Book 5, Chapter A4. 1977.

332 pages.

Methods for determination of radioactive substances in water and fluvial
sediments, by L. L. Thatcher, V. J. Janzer, and K. W. Edwards:
USGS-=TWRI Book 5, Chapter A5. 1977. 95 pages.

Laboratory theory and methods for sediment analyses, by H. P. Guy:
USGS--TWRI Book 5, Chapter Cl. 1969. 58 pages.

Finite-difference model for aguifer simulation in two dimensions with
results of numerical experiments, by P. C. Trescott, G. F. Pinder, and
S. P. Larson: USGS--TWRI Book 7, Chapter Cl. 1976. 116 pages.
Computer model of two-dimensional solute transport and dispersion in
ground water, by L. F. Konikow and J. D. Bredehoeft: USGS--TWRI Book 7,
Chapter C2. 1978. 90 pages.

Methods of measuring water levels in deep wells, by M. S. Garber and

F. C. Koopman: USGS~~TWRI Book 8, Chapter Al. 1968. 23 pages.
Calibration and maintenance of vertical-axis type current meters, by

G. F. Smoot and C. E. Novak: USGS=--TWRI Book 8, Chapter B2. 1968.

15 pages.
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09421500 COLORADO RIVER BELOW HOOVER DAM, AZ-NV
(National stream-quality accounting network station)

LOCATION. --Lat 36°00'55'"", long 114°4.4'16", in NESWs sec.3, T.30 N., R.23 W., Gila and Salt River meridian, or SWiNE% sec.29, T.22 S
R.65 E., Mount Diablo meridian, Mohave-Clark Counties, Hydrologic’: Unit 15630101, in powerhouse at downstream side of Hoover Dam,

DRAIN@(}E AREA.--171,’./00 mi? (444,700 km?), approximately, including 3,959 mi? (10,254 km?) in Great Divide basin in southern Wyoming
which is noncontributing. . ’

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1933 to current year (prior to April 1934, monthly discharge onl: ublished in WSP 1313 i
"near Willow Beach" 1933-39 and as "below Boulder Dam® 1039-45, ' Y g oy, p " 15). Published as

GAGE, --Totalizing flowmeters on each turbine in Hoover Dam powerhouse. Prior to Nov. 1, 1939, water-stage recorder at site 9 mi
(14 km) downstream at datum 594.8 £t (181,30 m) National Geodetic Vertical Datum of 1929, "Nov., 1, 19%9, to June 30, 1958, water-
stage recorder at site 0.8 mi (1.3 km) downstream at datum 600,35 £t (182,987 m) National Geodetic Vertical Datum of 1929,
REMARKS. --Flow regulated by Lake Mead since Feb. 1, 1935, Many diversions above station for irrigation, industrial, and municipal use,
COOPERATION. -~Records furnished by Bureau of Reclamation,

AVERAGE DISCHARGE.--45 years (water years 1935-79), 13,140 ft¥/s (372.1 m¥/s), 9,520,000 acre-ft/yr (11,700 hm’/yr) unadjusted for
storage in Lake Mead. ’

EXTREMES FOR PERIOD OF RECORD. --Maximum daily discharge, 36,000 ft3/s (1,020 m%/s) Jan. 28, 1942; no fiow at H D t
Feb, 10, 1935; minimum daily, 152 ££3/s (4.30 m*/s) Feb. 10, 1935, /9 ’ ’ o at Hoover ban part of

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 25,900 £t%/s (733 m’/s) May 22, 25; minimm daily, 587 £t%/s (16.6 n’/s) Apr. 15,

DISCHARGEs IN CUBIC FEET PER SECONDs MATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR HAY JUN JuL AUG SEP
1 4390 8710 7260 2570 3960 14400 2680 18500 17600 5860 15000 $990

2 10200 8060 4390 4280 5490 12500 13000 15800 932¢ 13400 18400 5080

3 12000 6800 5020 2720 5630 5440 14300 18500 §500 17500 16600 9690

4 12300 1770 7520 2490 3700 3040 12300 16500 16800 4140 10500 15100

s 10100 4330 9920 4270 3760 12800 11800 8190 17500 15500 12900 13700

] 12800 9820 13900 2790 2620 12800 7590 6960 18100 14100 18900 14200

7 6880 9850 13300 1250 1120 12300 39s¢ 17200 14500 7820 19500 15600

8 3389 8350 13800 2930 2090 14800 2070 16000 18200 11100 17300 20400

9 1220 5000 8380 2930 1640 13000 13200 16700 7700 15700 19400 20300
10 8070 2910 3210 2250 1490 3620 10000 18200 10600 13700 16600 14900
11 11000 4850 7540 1350 1160 2240 14100 20600 16000 15000 7460 . 13800
12 11400 3100 10100 2200 1440 13500 17400 12800 16400 14800 5900 15100
13 11500 7330 7900 1180 1270 15400 15800 11000 16600 14000 12000 16700
14 5610 7160 8920 2130 1640 13600 5150 19800 16300 10600 12800 18100
15 3190 9170 9600 2230 2960 14300 587 168500 17100 9100 10500 12000
16 10300 6960 5500 4060 2280 14300 13100 17900 6830 12600 15100 8490
17 11800 7680 4180 3040 1330 5080 13700 18000 4670 14700 13200 16000
18 7900 3010 4640 6030 1670 3200 16800 22000 16600 16900 8610 14500
19 10600 2720 3440 5040 4820 15300 18100 11100 16400 14400 6610 14000
20 9760 7400 4620 1670 12200 12600 17400 7570 17900 16900 14400 10500
21 4510 9730 4760 1660 13300 14400 9070 22400 17500 8280 146400 8420
22 5600 7890 3820 3410 12600 11400 3800 25900 20000 10800 15700 6220
23 10800 21990 1630 3la0 12400 11400 16600 25500 11900 18900 16900 9020
24 8060 3960 1180 6250 3980 4060 16300 25500 7420 19900 19600 8110
25 8939 2420 1690 $360 1820 843 15600 25900 16900 18800 12800 9090
26 8840 4760 2530 5760 10400 10200 16400 13200 15100 16400 11200 9880
27 5320 6430 4520 2960 14600 12600 17500 6140 17400 19800 12900 6960
28 3slo 7380 4790 6120 15700 9900 7960 7920 17800 14700 13400 10400
29 2740 10300 3720 5880 bl 9120 7320 18400 20800 13400 15400 5800
30 6970 9190 1830 8720 == 11200 21000 16200 10800 15600 19200 6340
31 7330 - 2050 4160 —ew 2240 hdad 14600 wea 18000 18400 bt
TOTAL 253110 189220 185460 109750 146890 311583 354577 509480 436240 432400 441580 354390
MEAN 8165 6307 5983 3540 5246 10050 11820 16430 14540 13950 14240 11810
MAX 12800 10300 13900 8720 15700 15400 21000 25900 20800 19900 19600 20400
MIN 2740 1770 1180 1180 1120 843 587 6140 4670 4140 5900 5080

AC-FT 502000 375300 367900 217700 291400 618000 703300 1011000 865300 857700 875900 702900

CAL YR 1976 TOTAL 3769340 MEAN 10330 MAX 22300 HIN 1180 AC=FT 7676000
WTR YR 1979 TOTAL 3724680 MEAN 10200 MAX 25900 MIN S87 AC-FT 7388000




LOCATION,--Lat 36°00'38", long 114°44'31", in SWuSWs sec.3, T.30 N., R,23 W., Gila and Salt River meridian, Mohave County, Ariz., or in
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WATER-QUALITY RECORDS
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SW4SE% sec.29, T.22 S., R.65 E., Mount Diablo meridian, Clark County, Nev., 0.3 mi (0.5 km) downstream from gaging station in powerhouse

at downstream side of Hoover Dam.

DRAINAGE AREA.--171,800 mi? (445,000 kn?), approximately, including 3,959 mi? (10,254 km?) in Great Divide basin in southern Wyoming

which is noncontributing (previously considered part of the Missouri River basin).

PERIOD OF RECORD.--October 1939 to September 1962, October 1963 to current year.

PERIOD OF DAILY RECORD,-~
WATER TEMPERATURES:

REMARKS, - -Unpublished chemical analyses for period October 1939 to September 1940, available from district office in Tucson, Ariz.

DATE

ocyY
17eae
18400
Nov
l4aae
1560
DEC
0564
0640e
JAN
09aus
10e0e
FEB
13400
1440
MAR
13400
14ees
APR
10400
1lese
MAY
08een
09000
JUN
1244
13440
Jub
1060
llees
AUG
[T
SEP
Tleos
12604

TIME

0800
0800

0800
0800

0800
0800

0830
08”30

0800
08no

0800

0R00

0800
0800

0800
0800

0830
0830

0800
0800

08ano

0800
0800

October 1941 to September 1957.

CHEMICAL ANALYSESs WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

STREAM=~
FLOWS
INSTAN-
TANEOQUS
(CFS)

8000
8530

12700
16800

9590
22800

4990
2270

577
2320

14300
14500

12300
18700

19700
18700

18400
18400

8120
10300

10800

7950
5620

SPE=
CIFIC
CON=
DUCT=
ANCE
(MICRO~
“HOS)

1070

1070

1080

1090

1120

1090

1110

1100

1100

1150

1110

1120

PH

(UNITS)

8.3

8.0

Te6

TEMPER=
ATURE
(DEG C)

13,0
13.5

12.5
1245

1245
12.5

12.0
12.5

11.5
12.5

1240
12.0

10.5
11.0

11.0
11.0

11.0
11.0

12,0
12.0

12.0

11.5
11.5

TUR=~

Bl1D=-

7Y
(NTU}

<40

60

.10

«30

OXYGEN.
DIS~

SOLVED

(MG/L)

T.2

7.0

6.5

10.3

OXYGEN
DEMAND
CHEM=
ICAL
(HIGH
LEVEL}
(MG/L)

14

11

10

13

13

-

CoLI~
FORM,
FECALs
0.7
UM=MF
{COLS./
100 ML)

STREP=
TOCOCCI
FECAL,
KF AGAR
(COLS.

PER
100 ML)
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COLORADO RIVER MAIN STEM

COLORADO RIVER BEFLOW HOOVER DAM, AZ-CA--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

SODIUMS
HARD= MAGNE - SODIUM  POTAS-  POTAS=-
HARD- NESS»  CALCIUM SIUM, SODIUM, AD= SIUM SIUMy  .ALKA=
NESS NONCAR=  DIS= DIS~ DIS- SORP= DIS=~ DIS=  LINITY
(MG/L  BONATE SOLVED  SOLVED SOLVED TION SOLVED  SOLVED  (MG/L
AS (M6/L (MG /L (MG/L (MG/L  SODIUM RATIO (MG /L. (MG /L S
DATE CACO3)  CACO3)  AS CA)  AS MG) A5 NA) PERCENT AS NA)  AS K) cACO3
ocT
17404 340 210 89 28 100 39 2.4 - 4.6 130
1844, - - - - - - - - - -
NOV
1buos 1so0 220 94 29 99 37 2.3 - 47 130
15 -- -- .- - - - -- - - .-
DEC
05¢0s 330 200 86 29 100 39 2.4 . 5.3 130
06ase - -- - - - - - - P .-
JAN
094 320 220 79 29 100 40 2.4 - 5.3 100
1044, - - - - -- - -- e o -
FEB
13444 340 220 86 31 110 41 2.6 .- 5.2 120
léess -- -- - - - - - - -- -
MAR
1340, 340 220 8s 31 100 39 2.4 - 4.6 120
1400s - -- - - - - - - .- -
APR
1044 130 200 82 30 100 39 2.4 - 4,5 130
1le.. -- - - - - - -- o= - -
MAY
084ss - -- 83 - - - - - - 120
0940s - -- - -- -- - - - - .
JUN
12... 350 230 90 30 110 40 2.6 120 4.9 120
1344, .- -- - -- - - - - - -
JuL
1040s 350 220 89 30 99 a8 2.3 100 5.1 130
1l .- - - - - - - - - -
AUG
Y 330 200 81 30 110 42 2.7 120 5.1 130
seP
1lees 320 190 80 28 100 40 2.5 110 4.9 130
12444 - - - - - -- -- - - -
SOLIDSy SOLIDS, NITRO=
CHLO~ FLUO=  SILICA, RESIDUE SUM OF NITRO= GEN, NITRO=
SULFATE  RIDE, RIDE DIS- AT 180  CONSTI- GENy  NO2¢NO3 GEN,
oIS~ DIS~ DIS~ SOLVED DEG. C TUENTS, NO2+NO3 DIS=  AMMONIA
SOLVED  SOLVED  SOLVED  (MG/L D15~ DIS- TOTAL SOLVED  TOTAL
MG6/L (MG/L (MG/L AS SOLVED  SOLVED  (MG/L (MG/L. (MG/L
DATE  AS S04) AS CL)  AS F) s102) (MG/L)  (MG/L)  AS N) AS N) AS N)
oct
17400 290 84 o 8.9 T1e 685 NS .61 .01
1844, - - - - - - - - -
NOV
14 290 90 3 9.1 716 696 42 42 .02
1544, -- -- -- -~ -- - -- - -
DEC
05¢ss 300 96 .3 9.2 12%! .- W61 s .01
064 -- -- - - - - -- - -
JAN
09400 290 96 .3 9.1 716 670 .35 .33 +00
1040, - - - - - - - - -
FER
1344 290 98 .3 9.2 739 704 .32 .32 .02
léuas - - - - - - - - -
MAR
13440 290 94 . 8.6 718 687 .36 .36 .02
léves - - - - .- - - - -
APR
1040, 290 85 3 9.2 707 681 .33 .28 .03
1laoe -- - - - -- - - - -~
MAY
0844 300 85 .3 - 725 - - .31 -
09 4s .- - -- - - - - -- -
JUN
12404 300 a8 o 7.8 732 705 .39 .39 .01
1344 - -- - - - -- - - -
JUL
1064 310 88 o 8.5 760 710 .37 £37 .03
1less .- - -- .- - .- - - -
AUG
0740 310 86 .9 8.4 728 712 .37 .38 .01
SEP
1leas 300 86 o 8.8 727 688 4640 .39 .03

12+00




09421500

COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW HOOVER DAM,

AZ-CA--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1978 YO SEPTEMBER 1979

NITRO- NITRO= NITRO= PHOS-
NITRO- GENsAM= GENyMNH4 GENyAM= NITRO- PHOS- PHORUS
GENy MONTA + ¢ ORG. MONIA ¢ NITRO= GENy PHOS= PHORUS o ORTHOG
QRGANIC ORGANIC SUsP, ORGANIC GENy 0IS=- PHORUS» DIS= DIS=
TOTAL TOTAL TOTAL DIS. TOTAL SOLVED JOTAL SOLVED SOLVED
(MG/L (MG/L {MG/L (MG/L (HG/L (MG/L (MG/L (MG/L {MG/L
DATE AS N) AS N) AS N) AS N) AS N} AS N) AS P) AS P) AS P)
27 «28 <00 <50 69 - 020 « 020 201
213 W15 <00 «16 57 - 020 2020 01
.38 «39 £ 00 oT6 « 80 - 020 «020 «00
.23 23 «00 +90 58 = «020 « 020 -
W21 «23 «00 +34 +55 el «030 « 020 +03
1300 .29 W31 «00 62 67 - « 010 010 201
16aese - - aw - -- - - - -
APR
10e¢as 34 037 200 82 «70 - +010 «020 04
1loss - - . - . . - - o
MAY
0Baso - . wa - . - - - .01
09. o - - - - - - - - aw
JUN
12400 21 22 «00 26 +65 «65 040 040 +00
13000 . an - - e - —e - -
JuL
10400 o 73 716 39 «37 1.1 14 «020 #0310 «03
1leoe fens .- - - - - . N .
AUG
0Tess 32 .33 04 .29 « 70 67 « 030 2040 «00
SEP
11e0e 13-24 +60 «16 X 1.0 «83 « 020 020 001
1206 - —e - £ - - ~e - -
BARIUM, CADMIUM
BARIUM, SUS= BORON CADMIUM SUS=
ARSENIC TOTAL PENDED BARTUM), TOTAL BORON TOTAL PENDED CADMIUM
ARSENIC DIsS- RECQV~ RECOV~- 018~ RECOV= DIS= RECOV= RECOV= DIS-
TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED ERABLE ERABLE SOLVED
TIME (UG/L (46/L (UG/L (UG/L (UG/L (U6/L {UG/L (UG/L (U6/L (UG/L
DATE AS AS) AS AS) AS BA) AS BA) . AS BA} AS B) AS B) AS CD) AS CD) AS CD)
NOV
Yoo, 0800 4 3 200 200 0 200 150 - - -
FER
13040 0600 3 3 100 0 100 210 150 1 1 0
MAY
0Baao 0800 3 3 100 [ 100 220 150 1 [ 1
AUG
07c0s 0800 4 4 100 0 100 160 180 0 0 <1
CHRO= CHRO= COBALT COPPER,
MIUM, MIUM, CHRO~- COBALT SUS- COPPERY SUS~ IRON
TOTAL Sus- MIiMe TOTAL PENDED COBALT, TOTAL PENDED COPPERS TOTAL
RECOV= PENDED 018~ RECOV~ RECOV~ DIS- RECOV~ RECOV=- DiS~ RECOV=~
ERABLE RECOV, SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE
{UG/L {uG/L {UG/L (UG/L (UG/L (UG/L G/t (UG/L (UG/L (UG/L
DATE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS Cu) AS FE)
NOV
léaea o 0 0 0 0 ] 3 1 2 40
FEd
13e0 0 0 0 0 0 0 S 4 1 0
MAY
NHeoo 0 0 0 0 0 <3 3 3 0 30
AUG
DTees 0 0 0 [ 0 <3 5 3 2 60

< Actual value is known to be less than the value shown.
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DATE

NOV
1440
FEB
1344
MAY
08eas
AUG
07e0e

DATE

NOV
léeas
FER
1300
MAY
08e0e
AUG
07ene

TRON,
SUS~-
PENDED
RECOV-
ERARLE
(UG/L
AS FE)

40

0

20

60

MERCURY
N{S=-
SOLVED
(UG/L
A4S HG)

o0

09421500

CHEMICAL ANALYSES,

IRON.
DIS~
SOLVED
(UG/L
AS FE)

1o

SELE=-
NIUMs
TOTAL
{UG/L
AS SE)

COLORADO RIVER MAIN STEM

COLORANO RIVER BELOW HOOVER DAM, AZ-CA--Continued

LEAD«
TOTAL
RECOV~
ERABLE
(UG/L
AS PB)

SELE-
NIUM»
SuUs-
PENDED
TOTAL
(UG/L
AS SE)

DATE

ocT
17400
NOV
l4e0s
OEC
05¢00
JAN
0900
FER
13¢es
MAR
13440
APR
10e0e
HAY
08ass
JUN
12440
JUL
1044,
AUG
07evs
SEP
1ls0e

WATER YEAR OCTOBER 1978 TO SEPTEMBER 1879

LEAD.
SUS=-
PENDED
RECOV=
ERABLE
(UG/L
AS PB)

SELE~
NIUM»
DIS-
SOLVED
{UG/L
AS SE)

TIME

0800
0800
0800
0830
0800
0800
0800
0800
0830
0800
0800

0800

LEADS
DIS~
SOLVED
{U6/L
AS PB)

SILVERy
TOTAL
RECOV=
ERABLE
(UG/L
AS AG)

CARBON,
ORGANIC

TOTAL
(MG/L
AS C)

245

3.3

2.8

3.9

3.0

244

MANGA=
NESE
TOTAL
RECOV=
ERABLE
(ue/L
AS MN)

10
20

0
10

SILVERs

SUS~
PENDED
RECOV=
ERABLE
UG/
AS AG)

CARBON,
ORGANIC
DIS~-
SOLVED
(MG/L
AS C)

< Actual value is known to be less than the value shown.

MANGA -
MESES
Sus~
PENDED
RECOV,
(UG/L
AS MN)

SILVERy
DIS-
SOLVED
(UG/L
AS AG)

CARBON,
ORGANIC
SUS-
PENDED
TOTAL
(MG/L
AS C}

MANGA=-
NESE
DIS-
SOLVED
(UG/L
AS MN)

10

10

1
<l

ZINCy
TOTAL
RECOY=
ERABLE
(UG/L
AS ZN)

30

20

30
10

MERCURY
TOTAL
RECOV=
ERABLE
(ue/L
AS HG)

ol

o0

3

ZINC,
Sus-
PENDED
RECOV=
ERABLE
(UG/L
AS ZN)

20

30

MERCURY

SUS=-
PENDED
RECOV~
ERABLE
(UG/L
AS H@G)

o1

o0

o3
o0

ZINCy
DIS~
SOLVED
(UG/L
AS ZN)

10
20

<3
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QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

DATE
T IMF

TOTAL CELLS/ML

DIVERSITY: DIVISION
»CLASS
+ s ORDER
eosFAMILY
v o0 e GENUS
ORGANISM
CHLOROPHYTA (GREEN A
+CHLOROPHYCEAE

+» + CHLOROCOCCALES
« ¢+ 00CYSTACEAE

2 0s+00CYSTIS

s«oes TETRAEDRON

+ s o SCENEDESMACEAE
s ¢+« SCENEDESMUS

CHRYSOPHYTA
<BACILLARIOPHYCEAE
«»CENTRALES

e e s COSCINODISCACEAE
+eeoCYCLOTELLA
«ssaMELOSIRA

« +PENNALES

o+ s ACHNANTHACEAE
«+s« COCCONETS

s« o NAVICULACEAE
ses e NAVICULA

CYANOPHYTA (BLUE~GRE
«CYANOPHYCEAE

« + CHROOCOCCALES

o o s CHROOCOCCACEAE

e ss s ANACYSTIS

« +HORMOGONALES

¢ 0o OSCILLATORIACEAE
eses LYNGBYA
+essOSCILLATORIA

«ee o SCHIZOTHRIX

CHLOROPHYTA (GREEN
+ CHLOROPHYCEAE

o+ CHLOROCOCCALES

+ ¢+ O0CYSTACEAE
«+++00CYSTIS

eve s TETRAEDRON

o+ o SCENEDESMACEAE
e+ 0o SCENEDESMUS

CHRYSOPHYTA
«BACILLARIOPHYCEAE
«+CENTRALES

2+ s COSCINODISCACEAE
e s CYCLOTELLA

«s o s MELOSIRA

+ +PENNALES

* ¢« s ACHNANTHACEAE
++++COCCONEIS

+ s o NAVICULACEAE
ase o NAVICULA

CYANQPHYTA (BLUE-GR
+CYANOPHYCEAE
++CHROOCQCCALES

¢+ o CHROOCOCCACEAE
+0 e s ANACYSTIS

« e HORMOGONALES
»+eOSCILLATORIACEAE
«ss o LYNGBYA
«essOSCILLATORIA

00 e o SCHIZOTHRIX

NOTE:

# < OBSERVED ORGANISM.

COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW HOOVER DAM,

PHYTOPLANKTON
NOV 14,78 FEB 13,79 MAY 8479
0800 0800 0800
140 360 0
1.2 0.8 0.0
1.2 0.8 0.0
1.2 1.2 0,0
1.2 1.3 0.0
1.2 1.3 0.0
CELLS PER=-  CELLS PER- CELLS PER-
/ML CENTY /ML CENT /ML CENY
LGAE)
14 10 8 2 e -
. - 15 4 - -
- = 19 - =
29% 20 8 2 e =
EN ALGAE)
- - 23 & e -
100# 70 - - - -
- - 280% 17 - -
ALGAE)
- - S5# 40 « 0
- - - - @ 0
-~ - - - 7T 1
- - - s 0
- - - - 6 1
EEN ALGAE)
S04 37 824 60 . -
150#% 63 — - e -
.- .- - 860# 98

AZ-CA--Continued

# = DOMINANT ORGANISM$ EQUAL TO OR GREATER THAN 15%
MAY NOT HAVE BEEN COUNTEDS LESS THAN 1/2%

JUN

CELLS
/ML

12,79
0830

¢

0.0
0.0
0.0
0.0
0.0

PER~
CENT

31
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COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW HOOVER DAM, AZ-CA--Continued

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

o
>
=<

e S R S
DN TP W e D OE® ~NI BNy

EA