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PREFACE

This report was prepared by the U.S. Geological Survey,
in cooperation with the California Department of Water
Resources and with other agencies, by personnel of the
California District of the Water Resources Division under the
supervision of Lee R. Peterson, District Chief, and
W. H. Robinson, Regional Hydrologist, Western Region.

This report is one of a series issued by State. General
direction for the series is by J. S. Cragwell, Jr., Chief
Hydrologist, and G. W. Whetstone, Assistant Chief Hydrologist
for Scientific Publications and Data Management,

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

ITI
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SURFACE-WATER AND WATER-QUALITY STATIONS, IX
IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

[Letters after station name designate type of data:
(d), discharge; (1), lake contents; (c), chemical; (b), biological;
(t), water temperature; and (s), sediment]
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SURFACE-WATER AND WATER-QUALITY STATIONS,
IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED
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SURFACE-WATER AND WATER-QUALITY STATIONS,

IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

PACIFIC SLOPE BASINS IN CALIFORNIA--Continued
LOS PENASQUITOS CREEK BASIN
Poway Creek (head of Los Penasquitos Creek):
Los Penasquitos Creek below Poway Creek, near Poway (d)........
Los Penasquitos Creek near Poway (d).eeuivei i nnnnnnnrnaruonn
SAN DIEGUITO RIVER BASIN

Santa Ysabel Creek (head of San Dieguito River) near Ramona (d).

Santa Ysabel Creek near San Pasqual (d).........
Guejito Creek near San Pasqual (d)....... .
Santa Maria Creek near Ramona (d)....evvennonennnnnnnenns
Lake Hodges near Escondido (1)........... .

ESCONDIDO CREEK BASIN

A A N I TR S

L N S R R )

.

.
.

“ e s

.
.
.

L A I S I AT BT

.

Lake Wohlford near Escondido (1) .. ueiterenireneaneosnnoeenenns

SAN LUIS REY RIVER BASIN

San Luis Rey River:
Agua Caliente Creek near Warner Springs (d)..........
West Fork San Luis Rey River near Warner Springs (d).

e e s e
* e s .

Pauma Creek near Pauma Valley (d).iviiviererennnnrnsons .
San Luis Rey River at Monserate Narrows, near Pala (d).........
Keys Creek:
Keys Creek tributary at Valley Center (d)........ccvviveunn.
San Luis Rey River near Bonsall (d)......civinniiininrinrinennns
San Luis Rey River at Oceanside (dfS)..ive i e invenneennoenns

SANTA MARGARITA RIVER BASIN
Temecula Creek (head of Santa Margarita River) near Aguanga (d)
Temecula Creek at Vail Dam (1)..........

L I R R e I B R SR SR

Murrieta Creek at Temecula (d) ettt .
Santa Margarita River near Temecula (d) et et e
Santa Margarita River near Fallbrook (dc)......................
Santa Margarita River at Ysidora (ds)..vuiveirniiinnninrinnnnns

LAS FLORES CREEK BASIN

« + e e

e o s e s @

Las Flores Creek near Oceanside (d) v everieiroriertenenestnocenanena

SAN JUAN CREEK BASIN

San Juan Creek at San Juan Capistrano (dts) .iveeirierinnivnnnnns

Arroyo Trabuco:
Oso Creek at Crown Valley Parkway, near Mission Viejo (d)..
Arroyo Trabuco at San Juan Capistrano (dts)......c.oevvivunnn
ALISO CREEK BASIN
Aliso Creek at E1 ToTo (d) ve e riinnentcnsnocensnssenrsasosasas
SAN DIEGO CREEK BASIN

San Diego Creek near Irvine (dctsS) e eviiivn it nnnonens

Peters Canyon Wash:

El Modena-Irvine Channel near Irvine (dts)....vvvvinrnnunnns

San Diego Creek at Lane Road, near Irvine (dts)................
SANTA ANA RIVER BASIN
Santa Ana River:
Bear Creek:
Big Bear Lake near Big Bear Lake (1)...ovvinvievvrnnnns
Santa Ana River near Mentone (d).....vviveinviieennn .
Santa Ana River spreading diversion near Mentone (d)....
Mill Creek near Yucaipa (d) .isveererenvennerensesnnsas
Plunge Creek near East Highlands (d)........covvvunnn
Warm Creek:
City Creek near Highland (d)..
San Timoteo Creek:
Little San Gorgonio Creek near Beaumont (d)....cceivvevneens

« s s e
. s s e e

L I I I I O L RN S S S S

« o = e

San Timoteo Creek near Redlands (d)..eierierecnnsrocronssoennss

Warm Creek:
East Twin Creek near Arrowhead Springs (d).....iviivveninn.
Waterman Canyon Creek near Arrowhead Springs (d)...........

© e o e e

.

-

e o 4 e e e

« s e e e

o o s e

* & e e e =

. e e .

« e s e e e

e+ e s e

s e o s e

e e e e

XI

Page

287
288

289
290
291
292
293

294

295
296
297
299

300
301
302

306
307
308
309
310
312

313
314

320
321

327
328

334
340

347
348
350
351
353

355

357
358

359
360




XII SURFACE-WATER AND WATER-QUALITY STATIONS,
IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED
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WATER RESOURCES DATA FOR CALIFORNIA, 1976

Volume 1

INTRODUCTION

Water-resources data for the 1976 water year for California consist of
records of stage, discharge, and water quality of streams; stage, contents, and
water quality of lakes and reservoirs; records of water levels in selected
observation wells; and selected chemical analyses of ground water. Records for
a few pertinent streamflow and water-quality stations in bordering States are
also included. The records were collected and computed by the Water Resources
Division of the U.,S., Geological Survey under the direction of Lee R. Peterson,
district chief; Winchell Smith, assistant district chief for hydrologic data;
and Leonard N. Jorgensen, chief of the basic-data section. These data, a
contribution to the National Water 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 entitlied, "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, VA 22202Z.

For water years 1961 through 1974, streamflow data were released by the
Geological Survey in annual reports on a State-boundary basis. Water-quality
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 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-76-1." Water-data reports are for sale by the
National Technical Information Service, U.S. Department of Commerce,
Springfield, VA 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 descriptions.
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 Water Resources, R. B. Robie, director.

Casitas Municipal Water District, Robert McKinney, general manager-chief
engineer,

Coachella Valley County Water District, L. O. Weeks, general manager-chief
engineer.

Desert Water Agency, P. G. Payne, general manager.

Imperial Irrigation District, R. F. Carter, general manager.

Los Angeles County Flood Control District, A. E. Bruington, chief engineer.

Los Angeles Department of Water and Power, Louis H. Winnard, general manager
and chief engineer.

Montecito County Water District, H. 0. Neil Mendenall, general manager.

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, J. W. Bryant,
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 of, 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 Conservation District,
James 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.

Santa Ynez River Water Conservation District, William Laranjo, president,

United Water Conservation District, R. A. Smith, general manager-chief engineer.

Ventura County Flood Control District, A. P. Stokes, engineer-manager.

Western Municipal Water District, H. A. Hicks, general manager.

Assistance in the form of funds or services was given by the Corps of
Engineers, U.S. Army; U.S. Navy; Bureau of Indian Affairs, Bureau of Reclamation
and National Park Service, U.S. Department of the Interior.

The following organizations aided in collecting records: Bear Valley
Mutual Water Co., Metropolitan Water District of Southern California, Fontana
Union Water Co., Rancho California, Southern California Edison Co., and
Vista Irrigation District.
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ACKNOWLEDGMENT

Responsibility for collection of data and preparation of data reports is
delegated to the three subdistrict offices in the California District of the
Water Resources Division. This volume was prepared by personnel of the Laguna
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by Mary J. Mermod. Elenere A. Amidon and Kay L. Spiegl supervised computer
processing and assisted in review of data for publication. Manuscript typing and
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HYDROLOGIC CONDITIONS

Runoff during the 1976 water year in the area covered by this volume
indicated a below-normal to deficient trend throughout most of the year and
averaged about 50 percent of the 1941-70 median. Total runoff at selected
sites for the 1976 water year is shown in figure 1 for all of California.
Runoff in the Santa Ana River basin and other coastal basins to the south was
about 50 percent of the median; runoff in the Santa Clara River basin and other
coastal basins to the north was about 35 percent of the median; and runoff in
the Salton Sea basin was about 65 percent of the median.

Precipitation was very erratic and mostly contraseasonal. It varied
throughout the area from 250 percent of normal north of the Salton Sea to
greater than 100 percent of normal over most of the lower Colorado River basin,
the extreme south-central part of the State, and along the international
boundary. Precipitation was about 70 percent of normal in the Mojave Desert and
80 to 100 percent of normal along the entire southern coast from Santa Barbara
to San Diego.

Very 1little rain fell in southern California during October through
December 1975, and none in January 1976, the latter occurring only one other
time--January 1972--in over 100 years of record. Rainfall for the Los Angeles
area totaled 0.59 inches (15 mm) since July 1, 1975, as compared to the average
of 7.46 inches (189 mm). The 9-month drought was temporarily ended by a south
coastal storm during the period February 4-10, resulting in heavy precipitation
in many areas of southern California. Totals ranged from 2.3 to 5.5 inches
(58 to 140 mm) for 1 day; 5.0 to 10.2 inches (127 to 259 mm) for 3 days;
and 8.7 to 15.2 inches (221 to 386 mm) for the entire 7 days. Most of this
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precipitation soaked into the dry soil and only minor runoff occurred, although
some mudslides were evident in the Mill Creek-Big Tujunga burn areas. Medium
rains March 1 and moderate rains March 3 along the southern coastline resulted

in minor runoff of some of the small streams. Runoff rapidly decreased during

the period April through August and was well below normal as the statewide drought
continued. Tropical storm Kathleen, the first storm system of this type since
September 1939, hit the desert area near the Salton Sea September 10 and 11.
Kathleen brought heavy precipitation, 10 to 11 inches (254 to 279 mm) in the
mountains of southern California, 2 to 3 inches (51 to 76 mm) in the desert areas,
and 1 to 2 inches (25 to 51 mm) in the coastal plains. Significant flooding with
resulting peaks of record occurred within a 60-mile radius of the Salton Sea, and
the gage on San Felipe Creek near Westmorland was destroyed. Showers and thunder-
storms over the desert area of southeastern California September 23 and 24
resulted in minor localized flooding. Thunderstorms in the Santa Clara and

Santa Barbara areas September 29 and 30 produced some minor runoff,

Because of the heavy September rains, Imperial, Riverside, San Bernardino,
and San Diego Counties were declared storm disaster areas. The latter three,
along with Los Angeles County, were also drought disaster areas during the
water year.

The quality of surface water did not change appreciably throughout the
entire water year., Ground-water levels in selected wells in southern California
were near normal at the beginning of the water year., They remained near average
until May, when they dropped below average. The heavy use of water from ground-
water aquifers in some areas has lowered the water tables considerably despite
the continued diversions from surface supplies.

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 English units to International System of 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 is a geologic formation, group of formations, or part of a
formation that contains sufficient saturated permeable material to yield
significant quantities 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 is one in which the water level is above the land surface.

Bacteria are the 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, by decomposing organic matter into a form
available for reuse by plants.
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Bacteria (continued)

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., In the laboratory these bacteria are defined as the
organisms which produce colonies within 24 hours when incubated at
35°C + 1.0°C on M-Endo medium (nutrient medium for bacterial growth).
Their concentrations are expressed as number of colonies per 100 mL of
sample.

Fecal coliform bacteria are bacteria that are present in the intestines
or feces of warm-blooded animals. They are often used as indicators of the
sanitary quality of the water. In the laboratory 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 streptoccal bacteria are bacteria found also 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. 1In the 1labora-
tory they are defined as all the organisms which produce red or pink
colonies within 48 hours at 35°C + 1.0°C on M-enterrococcus medium (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 inhabiting 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 dissolved
oxygen, in milligrams per liter, necessary for the decomposition of organic
matter by microorganisms, such as bacteria.

Biomass is the amount of living matter present at any given time, expressed
as the mass per unit area or volume of habitat.

Ash mass is 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/m?®), 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 difference
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.

Bottom material: See Bed material.
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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 milliliters (mL) or liters (L).

Chemical oxygen demand (COD) is 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 constriction
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 is used to regulate the flow or stage of the stream or to prevent the
intrusion of salt water.

Cubic foot per second (FT?/S, ft3/s), is the rate of discharge representing
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.

Discharge is 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 refers to the amount of a substance present in true chemical
solution. 1In practice, however, the term includes all forms of the substance
that will pass through a 0.45-micrometer membrane filter and thus may include
some very small (colloidal) suspended particles. Analyses are performed on
filtered samples.

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

8
d= 1 ™ log "
- 2 =

i=1 n

where n, is the number of individuals per taxon, # is the total number of
individtals, and s is the total number of taxa, 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.
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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 surface
water together with all tributary surface streams and bodies of impounded
surface water.

Ft3/s-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 represents
a runoff of approximately 0.0372 inch from 1 square mile or 0.3468 millimeter
from 1 square kilometer.

Gage height (G.H.) is the water-surface elevation referred to some arbitrary
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 gage height or discharge 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 and carbonate (CaCOS).

Macrophytes are the macroscopic plants in the aquatic environment. The
most common macrophytes are the rooted vascular plants that are usually arranged
in 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-adult or egg-nymph-adult.

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

Micrograms per gram (UG/G, ng/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) is a unit for expressing the concentration
of chemical constituents in solution. Milligrams per liter represent the mass of
solute per unit volume (liter) of water. Concentration of suspended sediment
also is expressed in mg/L and is based on the mass of sediment per liter of
water-sediment mixture.

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

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 in any particular sample.

Partial-record station is a site where limited streamflow data are
collected 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. Sedimenta-
tion 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...ovuvnn, 0.00024-0.004 Sedimentation
Silt....... N 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

representative 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
population, 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 also 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 10!'2) of the amount of radio-
activity represented by a curie (Ci). A curie is the amount of radioactivity
that yields 3.7 x 100 radioactive disintegrations per second. A picocurie
yields 2,22 dpm (disintegrations per minute).
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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 is subject to water currents. Phytoplankton
growth is dependent upon solar radiation and nutrient substances. Because
they are able to incorporate as well as release materials 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.

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 consumers
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 mixtures
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 radioactive 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 oxygen per area or volume per unit time [mg 0,/(m%.time)
for periphyton and macrophytes and mg O,/(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 preferred if the
rate of primary production is sufficient for accurate measurements to be
made within 24 hours. Unit time may be either the hour or day, depending on
the incubation period.
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Sediment is solid 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, soil characteristics, land 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. 1In this report,
bedload is considered to consist of particles in transit within 0.25 ft
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
sediment passing a stream section during a 24-hour day.

Suspended sediment is the sediment that at any given time is maintained
in suspension by the upward components of turbulent currents or that exists
in suspension as a colloid.

Suspended-sediment concentration is the velocity-weighted concentration
of suspended sediment in the sampled zone (from the water surface to a
point approximately 0.3 ft or 0.9 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, that is discharged in a given time.
It is computed by multiplying discharge times milligrams per liter times
0.0027.

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 percent
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.
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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
miltiplate samplers (made of hardboard) for benthic-organism collection
and plexiglass strips for periphyton collection.

Surface area of a lake is the area, in 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) 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.

Taxonomy is the division of biology concerned with the classification and
naming of organisms. The classification of organisms is based upon a
hierarchical 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, Hewxagenia limbata is
the following:

Kingdom...vevevsuveses.Animal
Phylums.seeseeess...Arthropoda
ClassSieseseesneessss.o.Insecta
OrderT..esvesss.+..Ephemeroptera
Family..vevessss...Ephemeridae
GeNUS .4 s sseesessssssHexagenia
Species.ieeieceasvnssalimbata

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.

Time-weighted average is computed by multiplying the number of days in the
sampling period by the concentrations of individual constituents for the
corresponding period and dividing the sum of the products by the total number of
days. A time-weighted average represents the composition of water that would
be contained in a vessel or reservoir that had received equal quantities of
water from the stream each day for the water vyear.

Tons per acre-foot indicates the dry weight of dissolved solids in
1 acre-foot of water. It is computed by multiplying the concentration in
milligrams per liter by 0.00136.

Tons per day is the quantity of a substance in solution or suspension that
passes a stream section during a 24-hour day.
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Total load (tons) is the total quantity 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 dis-
charge, times the mg/L of the constituent, times the factor 0.0027, times the
number of days.

Turbidity of a sample is the reduction of transparency due to the presence
of particulate matter. In this report it is expressed in Jackson turbidity
units (JTU).

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.

Weighted average is used in this report to indicate discharge-weighted
average. It is computed by multiplying the discharge for a sampling period by
the concentrations of individual constituents for the corresponding period and
dividing the sum of the products by the sum of the discharges. A discharge-
weighted average approximates the composition of water that would be found in a
reservoir containing all the water passing a given location during the water
year after thorough mixing in the reservoir.

WSP is used as an abbreviation for "Water-Supply 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 is in a downstream direction along the main stream. All stations
on a tributary entering upstream from a main-stream 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 tributaries between
any two stations and the rank of the tributary on which each station is situated.

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 list 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 established;
hence the numbers are not consecutive. The complete 8-digit number for each
station, such as 11264500 which appears just to the left of the station name,
includes the 2-digit number '"11" plus the 6-digit downstream order number
"264500". 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,
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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 unique 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 1-second grid. See figure 2.

33°53'15"
Coordinates for
miscellaneous site €
14" c, (335314117383701)
D
[ .A
33°53'13" oF
:m_/m =~ \Coordinates for wells
Coordinates for well D—-_Z ] - A (335313117363701) and
(335313117383801) & < B (335313117383702)

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

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 5S/10E-22G1 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, separated 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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SPECTAL 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
developed 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:
11475500 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
designed by the U.S. Geological Survey to meet many of the information demands
of agencies or groups involved in national or regional water-quality 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-by-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

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
11074000 Santa Ana River below Prado Dam, CA

11103010 Los Angeles River at Willow Street Bridge, at Long Beach, CA

Volume 2:
11152500 Salinas River near Spreckels, CA
11467000 Russian River near Guerneville, CA
11530500 Klamath River near Klamath, CA
Volume 3:
11250000 Friant-Kern Canal at Friant, CA
11303500 San Joaquin River near Vernalis, CA
11325500 Mokelumne River at Woodbridge, CA

Volume 4:

11447650 Sacramento River at Freeport, CA
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Pesticide program is a network of regularly 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
interagency 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.

Tritium network is a network of stations which has been established to
provide baseline information on the occurrence of tritium in the Nation's
surface waters. In addition to the surface-water stations in the network,
tritium data are also obtained at a number of precipitation stations. The
purpose of the precipitation stations is to provide an estimate sufficient for
hydrologic studies of the tritium input to the 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 records of stage, 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.
Measuremements 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 discharge is
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 determined 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.
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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. Considera-
tion is given to the available information on temperature and precipitation,
notes by gage observers and hydrologists, and comparable records of discharge

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 period between reservoir surveys
the computed contents may be increasingly in error due to the gradual accumula-
tion 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 discharges
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 begins on
October 1 and ends on September 30. A calendar for the current year is shown on
the reverse side of the front cover to facilitate finding 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
"LOCATIONS" 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. In 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. In listing the
water years only one number is given; for instance, 1933 stands 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 instantaneous minimum
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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 above
mean sea level, and a condensed history of the types, locations, and datums of
previous gages used during the period of record are given under "GAGE". In
references to datum of gage, the phrase '"'mean sea level' denotes '"Sea Level
Datum of 1929" as used by the Topographic Division of the Geological Survey,
unless otherwise qualified.

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,
the 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 DISCHARGE"; 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. 1In addition,
the median of yearly mean discharges is given for stream-gaging stations having
10 or more complete years of record if the median differs from the average by
more than 10 percent. 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 contents) is 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 instantaneous
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 substantial 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").

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
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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 reservoirs for
which records are published on a daily basis, but it is not published for
reservoirs for which only monthly data are given.

Data collected at partial-record stations follow the information for
continuous-record sites. Data for partial-record discharge stations are
presented 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
discharge 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 ft? /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 51gn1f1cant
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, regula-
tion 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 adjust-
ments 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 measure-
ments, 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.
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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 157, "Index of Stream-Gaging Stations in and Adjacent to
California." 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.

EXPLANATION OF WATER-QUALITY RECORDS

Collection and examination of data

Surface-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 properties and
constituents 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 representative 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 (carbonate 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.
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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.

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
instances, 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
periodically may represent conditions only at the time of observations, such
data are useful in establishing seasonal relations between quality and
streamflow in predicting long-term sediment-discharge characteristics of the
stream.

In addition to the records of suspended-sediment discharge, estimates
of bedload- 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 of the
bed).
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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 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. 1In
consequence, figures of bedload discharge must be used with caution. They are
estimates, at best, and are subject to revision.

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 Jackson turbidity units (JTU), is shown in
relation to the concentration of sediment in the simultaneously collected sample.

Measured values of turbidity are significantly influenced by the type of
instrument used. Turbidity values published in California reports prior to
July 1966 were determined by means of a Hellige Turbidimeter and are not directly
comparable with those published subsequently. Data published in parts per
million as silica from July 1966 to September 1968, and in milligrams per liter
as silica from October 1968 to September 1970, were measured with a model 1860
Hach Turbidimeter which is optically similar to the model 2100 Hach Turbidimeter
used from October 1970 to September 1974, and the model 2100A Hach Turbidimeter
used since October 1974, Scales are available for those instruments providing a
readout in either milligrams per liter or in Jackson turbidity units. Hence,
conversion of data for the period July 1966 through September 1970, from parts
per million or milligrams per liter of silica to Jackson turbidity units can be
made by use of table 1.

Table 1.--Conversion of turbidity values, measuved by Hach Turbidimeters
Model 1860 or 2100, from parts per million or milligrams per liter of
gilica to Jackson turbidity units.

Turbidity, in ppm or mg/L Turbidity, in JTU
5 3
10 6
50 30
100 55
200 110
500 240

1000 440
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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 equip-
ment and measuring techniques used at each observation well insure that measure-
ments at a well are of consistent accuracy and reliability.

Water-level measurements in this report are given in feet with reference to
either mean sea level (msl) or land-surface datum (1sd). Mean sea level is the
datum plane on which the national network of precise levels is 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 above mean sea level 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
justified 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 executing
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 publi-
cation 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). Prices are subject to change.

NOTE:

2-E1.

3-A1.

3-A2.
3-A3.
3-A4,
3-A5.,
3-A6.
3-A7.
3-A8,
3-Al1.
3-A12.

3-B1.

3-B2.

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

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. $1.60.

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. $0.85,

Application of suvrface geophysics to ground-water tnvestigations,

by A. A. R. Zohdy, G. P. Eaton, and D. R. Mabey: USGS--TWRI Book 2,
Chapter D1. 1974. 116 pages. $1.90.

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. $1.75.

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

1967. 30 pages. $0.25.

Measurement of peak discharge by the slope-area method, by Tate Dalyrmple
and M. A. Benson: USGS--TWRI Book 3, Chapter A2. 1967. 12 pages. $0.20.
Measurement of peak discharge at culverts by indirect methods, by

G. L. Bodhaine: USGS--TWRI Book 3, Chapter A3, 1968. 60 pages. $0.40.
Measurement of peak discharge at width contractions by indirect methods,
By H. F. Matthai: USGS--TWRI Boék 3, Chapter Ad4. 1967. 44 pages. $1.00.
Measurement of peak discharge at dams by indirvect methods, by Harry
Hulsing: USGS--TWRI Book 3, Chapter A5, 1967. 29 pages. $0.30.
General procedure for gaging streams, by R. W. Carter and Jaceb Davidian:
USGS--TWRI Book 3, Chapter A6, 1968. 13 pages. $0.20,

Stage measurements at gaging stations, by T. J. Buchanan and W. P. Somers:
USGS--TWRI Book 3, Chapter A7. 1968. 28 pages. $0.45.

Discharge measuremente at gaging stations, by T. J. Buchanan and

W. P. Somers: USGS--TWRI Book 3, Chapter A8. 1969. 65 pages. $1.25.
Measurement of discharge by moving-boat method, by G. F. Smoot and

C. E. Novak: USGS--TWRI Book 3, Chapter All. 1969. 22 pages. $0.40.
Fluormetric procedures for dye tracing, by J. F. Wilson, Jr.: USGS--
TWRI Book 3, Chapter Al2. 1968. 31 pages. $0.35. Not currently
available.

Aquifer-test design, observation, and data analyses, by R. W. Stallman:
USGS--TWRI Book 3, Chapter Bl. 1971. 26 pages. $0.70,.

Introduction to ground-water hydraulics--a programed text for self-
instruction, by D. S. Bennett: USGS--TWRI Book 3, Chapter B2. 1976.

172 pages. $2.50

Fluvial sediment concepts, by H. P. Guy: USGS--TWRI. Book 3, Chapter Cl.
1970. 55 pages. $0.65.

Field methods for measuvement of fluvial sediment, by H. P. Guy and

V. W. Norman: USGS--TWRI Book 3, Chapter C2, 1970. 59 pages. $0.70.
Computation of fluvial-sediment discharge, by George Porterfield: USGS--
TWRI Book 3, Chapter C3: 1972. 66 pages. $1.15.
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Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4,
Chapter Al. 1968. 39 pages. $.30.

Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968

15 pages. $0.20,

Low-flow investigations, by H. C. Riggs: USGS-~TWRI Book 4, Chapter BIl.
1972, 18 pages. §$0.65.

Storage analyses for water supply, by H. C. Riggs and C. H. Hardison:
USGS-~-TWRI Book 4, Chapter B2. 1973. 20 pages. $0.75.

Regional analyses of streamflow characteristics, by H. C. Riggs: USGS--
TWRI Book 4, Chapter B3, 1973. 15 pages. $0.75.

Computation of rate and volume of stream depletion by wells, by C. T. Jen-
kins: USGS--TWRI Book 4, Chapter D1. 1970. 17 pages. $0.65.

Methods for collection and analysis of water samples for dissolved
minerals and gases, by Eugene Brown, M. W. Skougstad, and M., J. Fishman:
USGS~--TWRI Book 5, Chapter Al. 1970. 160 pages. $2.40,.

Determination of minor elements in water by emission spectroscopy, by

P. R. Barnett and E, C. Mallory, Jr.: USGS--TWRI Book 5, Chapter AZ.
1971. 31 pages. $0.80.

Methods for analysis of organie substances in water, by D. F. Goerlitz and
Eugene Brown: USGS--TWRI Book 5, Chapter A3. 1972, 40 pages. $0.90.
Methods for collection and analysis of aquatic biological and micro-
biological samples, by K. V. Slack, R. C. Averett, P. E. Greeson, and R. G.
Lipscomb: USGS--TWRI Book 5, Chapter A4, 1973. 165 pages. $1.95.
Methods for determimnation 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. $16.00.

Laboratory theory and methods for sediment analyses, by H. P. Guy: USGS--
TWRI Book 5, Chapter Cl. 1969. 58 pages. $0.65.

Finite-difference model for aquifer simultation 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. £2.30.
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. $0.70.
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.
$0.40.

*Looseleaf format. Available only by subscription. Additional supplements
will be issued to subscribers at no extra cost.
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09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV,

LOCAT[ON. -~fat 36°00'55", long 114°44'16", in NE4SW% sec.3, T.30 N., R.23 W., Gila and Salt River meridian, or SWNE% sec.29, T.22 S.,
R.45 E., Mount Diablo meridian, Mohave-Clark Counties, in powerhouse at downstream side of Hoover Dam.

DRAINAGE AREA (REVISED).--171,700 mi? (444,700 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).

PERICD OF RECORD.--October 1933 to current year (prior to April 1934, monthly discharge only, published in WSP 1313), Published as
‘near Willow Beach' 1933-39 and as "below Boulder Dan'' 1939-45,

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 ft (181.30 m) above mean sea level. Nov. 1, 1939, to June 30, 1958, water-stage recorder at site
0.8 mi (1.3 kn) downstream at datum 600.35 ft (182.987 m) above mean sea level.

AVERA&E DIS\(IIM\RGE.--M years (1934-76), 13,340 £t3/s (377.8 m%/s), 9,665,000 acre-ft/yr (11,900 hm3/yr) unadjusted for storage in
Lake Mead.

EXTREMES. --Current year: Maximum daily discharge, 22,900 £t3/s (849 m%/s) Aug. 26; minimum daily, 2,510 ft3/s (71.1 m3/s) Nov. 1.
Period of record: Maximm daily discharge, 36,000 ft3/s (1,020 m3/s) Jan. 28, 1942; no flow at Hoover Dam part of Feb. 10,
1935; minimum daily discharge, 152 ft3/s (4.30 m3/s) Feb. 10, 1935.

REMARKS. --Flow regulated by Lake Mead since Feb. 1, 1935, Many diversions above station for irrigation, industrial, and municipal
use. Records of chemical analyses for the current year are published on following pages.

COOPERATION, --Records furnished by Bureau of Reclamation,

DISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 13800 2510 10300 10400 6020 17000 17000 12100 17200 14000 5390 15000

2 12000 2570 7840 13400 10500 16300 15400 7070 17500 15200 15600 17600

3 8760 6670 6350 10400 11600 16300 11400 19700 14600 7060 17300 16600

4 6320 8840 7270 9140 11700 15000 11500 19000 12800 6710 16600 11800
-1 6000 8330 10800 11200 14000 16300 15300 21300 5990 6810 17700 4290

6 6430 8660 5910 10000 16100 10300 14500 21000 6300 18100 16100 4240

7 6940 10100 6870 6260 7000 10400 16000 18600 13000 16600 7060 17700

8 7510 8830 9040 7430 7700 16000 16100 9570 13800 16800 5280 16400

9 9100 7170 7690 6780 11900 17000 14800 8210 13200 14500 16800 14200
10 8140 10900 9990 4160 6850 18700 12800 21100 13200 6390 13600 19300
11 2710 11800 9760 5500 7280 18100 10100 20800 12100 5230 14900 6280
12 3350 8540 9810 5710 7340 19900 14600 19400 5890 15400 15900 5380
13 6050 9800 4590 8040 4270 11700 16600 17700 4670 15900 16300 14200
14 13400 9010 4200 5520 4240 8150 17400 16400 17600 17500 6770 13500
15 16300 1720 8980 6340 3680 17100 15400 9090 14200 15900 7680 13100
16 16900 5630 7370 T470 4310 16900 18000 9210 13400 17800 15800 12700
17 14800 9220 9710 6140 5250 17100 6600 17100 14300 8300 17600 12500
18 6080 8520 8510 5420 4070 16700 7030 19400 15000 6190 15700 3620
19 8990 9050 7840 5990 5610 16800 13800 1%000 10200 15100 18100 3340
20 9760 8360 7640 7180 5570 8570 13200 14800 5050 18300 19700 9830
21 10600 8280 6230 6870 3190 9490 16000 14500 14200 19000 11900 10300
22 8120 5580 12500 8820 3390 12800 16100 7140 11800 16800 6860 8750
23 8960 6480 10500 10600 9800 14000 18100 7090 13800 18100 19400 10700
24 9680 8750 7660 7070 12400 16000 12600 15900 15200 9080 18600 9780
25 8510 9680 5130 6160 15300 14300 10200 20000 13200 5970 20400 3770
26 6260 10500 8240 11100 16000 15000 18900 19000 6860 17000 22900 3790
27 8400 7670 4570 10500 15100 11200 16800 18700 4790 19500 21800 8410
28 8050 10700 5500 10800 11400 7130 15200 19800 13000 16900 10900 6660
29 6130 8560 7230 11100 8270 18100 20400 14400 15000 17600 8570 7560
30 8430 6510 11500 11300 - 19400 21600 5010 13300 19600 16000 5570
31 10300 —— 13000 9730 bt 16900 —— 6240 ——- 7480 13400 -——
TOTAL 276780 244940 252530 256530 249840 458640 443430 468330 361150 424820 450610 306870
MEAN 8928 8165 8146 827s 8615 14790 14780 15110 12040 13700 14540 10230
MAX 16900 11800 13000 13400 16100 19900 21600 21300 17600 19600 22900 19300
MIN 2710 2510 4200 4160 3190 7130 6600 5010 4670 5230 5280 3340

AC~FT 549000 485800 500900 508800 495600 909700 879500 928900 716300 842600 893800 608700

CAL YR 1975 TOTAL 4218430 MEAN 11560 MAX 20900 MIN 2510 AC~FT 8367000
WTR YR 1976 TOTAL 4194470 MEAN 11460 MAX 22900 MIN 2510 AC=FT 8320000
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09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.
(National stream-quality accounting network station}

LOCATION. --Lat 36°00'38", long 114°44'31", in SW4SW4 sec.3, T.30 N., R.23 W., Gila and Salt River meridian, Mohave County, Ariz., or in
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 (REVISED).--171,800 mi? (445,000 km?), 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, --Chemical analyses: October 1939 to current year,
Water temperatures: October 1941 to September 1957,

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
SPE~
CIFIC FECAL STREP= NON=
INSTAN- CON= coLI- ToCcoCCI CAR~-
TANEQUS DuUCT~ TUR~- FORM (CoL- HARD~ BONATE
nIs- ANCE PH TEMPER=- BID~ {COL, ONIES NESS HARD=
TIME CHARGE  (MICRO=- ATURE 1TY PER PER (CAsMG) NESS
DATE (CFS) MHOS) (UNITS) (DEG C) WTW 100 ML) 100 ML) (MG/L) {MG/L)
0830 8300 1140 7.9 13.0 1 - -— 360 220
0815 8020 - - 14.0 bkl 81 B3 - -
0830 23000 1060 T2 12.5 0 - - 340 200
0800 6600 bl .- 12.0 - &1 Bl == -
0900 l4220 1070 649 12.5 0 - - 320 190
0830 10820 - - 12.0 - &1 B89 - -
0830 16720 1100 Te7 12,0 1 - -- 340 200
0815 6220 - - 12.5 - 81 glo - -
1000 9400 1080 Te6 11.5 2 -- - 320 180
1000 12500 - - 11.5 - 81 81 - -
0915 23820 1090 Te7 12.0 0 - - 320 190
0800 2ite20 -— - 12.0 - Kl 81 bkl -
0830 15920 1080 7.8 12.5 1 -- - 320 19¢
0830 15150 - - 11.5 - 81 Bi == ==
1less 0715 22400 1090 8.1 12.5 1 bbed - 330 200
12¢40 0800 21820 - -— 12,5 .- Bl 81 - -
JUN
[11- P 0800 13600 1080 7.9 12,0 1 - - 320 190
09eee 0830 18700 -~ - 1245 - 81 81 - -
JuL
13400 0800 14820 1100 8.0 12.5 (4] - - 340 200
ldeas 0800 18720 .- - 12.5 - 81 BS - -
AUG '
10400 0730 9250 1080 8.0 15.0 4 -- - 340 200
1less 0800 17930 - - 12.5 - 81 81 - -
SEP
14sas 0800 12860 1070 8.0 12,5 -- - 330 200
1Saes 0800 14020 - - 13.0 - Blo B7 - -~

B--Results based on non-ideal colony count.
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30 COLORADO RIVER MAIN STEM
09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED
wATER GUALITY DaTAs WATER YEAR UCTUBLR 1675 TO SEPTEMRER 1976
IS~ [134:50
pIS=- tis- TOTAL SOLVED TOTAL  SOLVED
TOTAL SOLVED  SOLVED CAD= caD- CHNO-  CHRO=
ARSFNIC AKSENIC  BOKON MIUM MIUM MIUM MIUM
TIME (AS) (AS) () (co) (cn (CR) (CR)
DATE (W6/L) we/L) (U671} (w6/L) (ugsL) (uesL} (UG/L)
NOV
1leee 0830 3 3 130 <10 1 4 ?
1lees 0930 - - -- -- - <io -
FEl
106ss 1000 4 2 130 <10 1 0 0
MAY
1lees 0715 4 4 110 <10 0 0 ]
AUG
10.00 0730 3 2 130 <10 1 0 [
DIS~ n1s- 015~ IS~ TOTAL
TOTaL SULVED  TOTAL SOLVED TOTAL  SOLVED  TOTAL SOLVED MAN=
CORALY  COBALT  COPPER  COPPER IRON IRON LEAD LEAD GANESE
(co) (co (cuw) (cu) (FE) (FE) (PH) (PB) (MN)
DATE (U6/L) (UG/L) (U6/L) (yesL) (uG/L) tuG/L) we/L) (uG/L} (UG /L)
NGV
1lees <D 0 <10 1 0 0 <100 6 10
1lese -~ - -- -- - - -- -- --
FER
10440 <89 1 <10 [ 100 10 <100 3 30
mAY
1less <80 [ 20 3 40 10 <100 3 0
AUG
1060 <50 1 20 0 120 20 <100 0 0
IS~ DIs-
SOLVED DIS- TOTAL SOLVED DIS= TOTAL
MAN- TOTAL SOLVED  SELE- SELE- ToTaL SOLVED ORGANIC
GANESE MERCURY MERCURY NIUM NIUM ZINC ZINC CARBON
(MN) {HG) (HG) (SE} (SE) (ZN) (ZN) )
DATE (U6/L) (u6/L) (uG/L) (us/L) (uG/L) wesL) (ue/sL) (MG/L)
NOV
11aes 4 .0 .0 3 4 50 4 2.9
I - -— - -- - -- - -
FER
10400 0 o1 .0 4 3 20 0 3.9
MAY
1leee [} .0 o0 3 3 40 20 bete
AUG
10400 10 .0 N 3 3 40 0 1.9

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




COLORADO RIVER MAIN STEM
09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

WRTEW SUALITY DPatAs 8ATEK YEAK OCTURER 1978 Tu SEPTEVKER 1976

nisS- TOT AL NS~
TOTaL SOLVED KJEL - SOLVED
s~ 1%~ MIT#1Te NITwriTE SAHL TOTAL TOTAL TUTAL OKTHO.
SuLvtl SOLVEL oLusS PLUS NITRU- NITRU= NI TRO- PHOS =~ PHOS~
aTTHATE NITRITE NITWHATE  NITRATE GEN GEM RN PHORUS PHORUS
T (n) o) [ (18] (N) {N) (MU 3) k) (#)
et (H4G/L) (MGE/L) (Ma/71) (M6/L) (MG/L) (MG/L) (MG/L) (MG/1) (MG/L)
[
Ulaes W30 o 34 01 35 b 21 o6 3.8 03 « 01
Uy
11eas 030 32 01 «36 36 27 58 6 +00 « 00
ne e
Naes fn9n0 4c 00 “a? 4?2 o1 £ 63 2eH 00 « 00
e
1iewe DH3ID PRI 1 s o3y =1 1.0 404 «00 01
FFoe
Tdaes 1000 53 00 5% 93 o756 13 SeH 06 +03
A
[LE R thath W7 00 39 a7 24 W63 2.8 »00 « 02
Abw
Tdees 1430 a4l 00 sl o] o449 1] 440 «03 «01
KAy
11eee DRA R a2 00 o4l Y4 -- - - 02 «01
JHat
0Reee 0H00 . 38 «00 «37 o3k o34 75 3.3 2«00 «02
JUL
l3ese GHOn ] o0 41 43 .72 1.2 5e1 02 <01
LIS
10600 0730 « 36 00 he 236 o 37 74 3.3 «00 $ 02
Sk
14eae 0800 b4 «01 v b4 W45 11 5% Z2ed + 01 02
SUS,
Sk,
SuUS- SIEVE
PENOED DIAM,
SEDI- % FINEK
TIME MENT THAN
DATE {MG/L) 0862 MM
APR
1340 1230 1 79
MAY
1lese 1120 0 .-
JUN
0Baeses 1440 0 -
JUL
13400 1115 H 83
AUG
10ase 1130 [ -
SEP

ldaes 1135 0 -




32

QUALITATIVE AND ASSOCTATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WAT

Date

May 11

Aug. 10

=)

0942150

Length of exposure

(days) Dry
28
28 2.

COLORADO RIVER MAIN STEM

0

PERIPHYTON
Biomass (g/mz) Chlorophyll
a
weight Ash weight (mg/m?)
.308 .154 . 741
80 1,90 1.10

COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

ER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Chlorophyll
b
(mg/m?)
L0061

.036

Biomass
pigment Sampling
ratio method
210 Polyethylene
strip
820 Polyethylene
strip

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

INDENTIFIC

_ORGANISM__NAME

CHRYSOPHYTA
«BACILLARIOPHYCEAE
« +PENNALES

o« + ACHNANTHACEAE
vo e e RHOICOSPHENTA
+ s+ CYMBELLACEAE
sas s CYMBELLA

«+ o FRAGILARTACEAE
ses o FRAGILARIA

«oe o SYNEDRA

o« 1 GOMPHONEMATACE AE
« s+ « GOMPHONEMA

oo o NAVICULACEAE
ees NAVICULA

CYANOPHYTA
+MYXOPHYCEAE
«+OSCILLATORIALES
++ s OSCILLATORIACEAE
°eesOSCILLATORIA

PYRRHOPHYTA
«DINOPHYCEAE
««PERIDINIALES

«+ o GLENODINTACEAE
oo o+ GLENODINIUM

NOTE! D ~ DOMINANT ORGANISM3

NOV. 5y 1974
0800 HOURS

ATION OF PHYTOPLANKTON

34800 CELLS/ML

_.COMMON__NAME

DIATOMS
PENNATE

NAVICULOID
TOTALS

BLUE-GREEN ALGAE

FILAMENTOUS
TOTALS
FIRE ALGAE
DINOFLAGELLATES
TOTALS

GREATER OR EQUAL TO 15%

CELLS/ML

100
1490

68
100

34

280
14000

—R2800
24800

——l
34

PER_CENT

w N

-3

12

1.940=DIVERSITY

0.,000=DIVERSITY

0.000=DIVERSITY




COLORADO RIVER MAIN STEM
09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED
QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

NEC. 34+ 1974
0800 HOURS

IDENTIFICATION OF PHYTORPLANKTON

14300 CELLS/ML

_ORGANISM__NAME ____ _COMMON__NAME_____ CELLS/ML PER_CENT

CHLOROPHYTA GREEN ALGAE

« CHLOROPHYCEAE

+ « CHLOROCOCCALES

e e s NOCYSTACEAE

«s2400CYSTIS 48 4

e o s SCENEDESMACEAE

eo s s ACTINASTRUM 14 1

++ VOLVOCALES

« « + CHLAMYDOMONADACEAE

s s s+ CHLAMYDOMONAS 83 7

v e s VOLVOCACEAE

« oo s PANDORINA ——55 4
TOTALS 200 16 1.,800=DIVERSITY

CHRYSOPHYTA
+BACILLARIOPHYCEAE DIATOMS
« +CENTRALES CENTRIC
++ +COSCINODISCACEAE
+eesCYCLOTELLA 41 3
« +PENNALES PENNATE
+ o o FRAGILARTACEAE
ve s s ASTERIONELLA 7
.SYNEDRA 100 8
oo « GOMPHONEMATACEAE
+ e ¢ « GOMPHONEMA . 14 1
+ « NAVICULACEAE NAVICULOIN
v oo NAVICULA 69
+ e oNITZSCHIACEAE
vessNITZSCHIA .28 _2
TOTALS 260 20 2.160=DIVERSITY

[

CYANOPHYTA BLUE-GREEN ALGAE
+MYXOPHYCEAE
« «+CHROOCOCCALES coccorn
+ « s CHROOCOCCACEAE
s e e AGMENELLUM 110 9
++OSCILLATORIALES FILAMENTOUS
v+ sOSCILLATORTACEAE
D eesoLYNGBYA 690 55
TOTALS 800 64 0.579=DIVERSITY

NOTES: D - DOMINANT ORGANISM3 GREATER OR EQUAL TO 15%
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COLORADO RIVER MAIN STEM

09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

JAN,

7+ 1975

0950 HNOURS

IDENTIFICATION OF PHYTOPLANKTON

_ORGANISM__NAME ____

CHLLOROPHYTA
+«CHLOROPHYCEAE

« « CHLOROCOCCALES
« ¢ «OOCYSTACEAE

e s e o CHLORELLA

o+ « SCENEDESMACEAE
o v o + SCENEDESMUS

CHRYSOPHYTA
+BACILLARIOPHYCEAE
+ o CENTRALES

++ s COSCINODISCACEAE
eea s CYCLOTELLA

« o PENNALES

o« e NAVICULACEAE

«s s o STAURONEIS

CYANOPHYTA

«MYXOPHYCEAE

+ « CHROOCOCCALES

» + « CHROOCOCCACEAE
D s s o AGMENELLUM

« s OSCILLATORIALES

¢ oo OSCILLATORIACEAE
0 +essOSCILLATORIA

PYRRHOPHYTA
+«DINOPHYCEAE

«+ PERIDINIALES

« s s GLENODINTACEAE
eoe s GLENODINIUM

14500 CELLS/ML

_COMMON__NAME

GREEN ALGAE

TOTALS
DIATOMS
CENTRIC
PENNATE
NAVICULOID
TOTALS

BLUE=GREEN ALGAE

coccolID

FILAMENTOUS

TOTALS

FIRE ALGAE
DINOFLAGELLATES

TOTALS

NOTE: D ~ DOMINANT ORGANISMi GREATER OR EQUAL TO 15%

CELLS/ML

28

140

55

—_—ls

550

——l160
1,300

—_———l4
A

PER_CENT

36

=0
86

0,722=DIVERSITY

0,722=DIVERSITY

0,982=DIVERSITY

0.000=DIVERSITY




COLORADO RIVER MAIN STEM
09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED
QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

FERB, 11y 1975
0900 HOURS

IDENTIFICATION OF PHYTOPLANKTON

14100 CELLS/ML

_OPGANISM__NAMFE _COMMON__NAME _ CELLS/ML PER_CENT

CHLOROPHYTA GREEN ALGAE
+ CHLOROPHYCEAE
+ « CHLOROCOCCALES
+ v+ NOCYSTACEAE
o0 s ANKISTRODESMUS 9 1
++ + SCENEDE SMACE AF
o v 02 SCENEDESMUS —— 8 _2
TOTALS 27 3 0.918=DIVERSITY

CHRYSOPHYTA
+BACTILLARIOPHYCEAE DIATOMS
-« +CENTRALES CENTRIC
« 4 s COSCINODISCACEAE
+e0 s CYCLOTELLA ) 9 1
+ o PENNALES PFNNATE
oo o CYMBELLACEAE
o0 0 AMPHORA PR, 1l
TOTALS 18 2 1,000=DIVERSITY
CYANOPHYTA BLUE~GREEN ALGAE
+TMYXOPHYCEAE
+ « CHROOCOCCALES €OCCoID
o ¢ s CHROOCOCCACEAF
ves s ANACYSTIS 9 1
« s OSCILLATORIALES FILAMENTOUS
v+ s OSCILLATORIACEAE
1 sessLYNGRYA _ls000 _95
TOTALS 1.000 96 0,072=DIVERSITY

NOTE: 0D ~ DOMINANT ORGANISMi GREATER OR EQUAL TO 15%
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COLORADO RIVER MAIN STIM

09421506, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1874 TO SEPTEMBER 1976

_ORGANTSM__NAME

CHRYSOPHYTA
«BACILLARINPHYCEA
+ + CENTRALES
«+ s COSCINODISCACE
s s dMELOSIRA
« « PENNALES
v ¢ s ACHNANTHACEAE
v ¢e+COCCONETS
+ ¢ « NAVICULACEAE

D ees o NAVICULA
« e o NITZSCHIACEAE
«ss o NITZSCHIA

NOTE! D ~ DOMINANT

_ORGANTSM__NAME

CHLOROPHYTA
«CHLOROPHYCEAE

+ + CHLOROCOCCALES
e o« SCENEDESMACEAE
« o0« SCENEDESMUS

CHRYSOPHYTA

+BACILLARIOPHYCEA

+« o« CENTRALES

¢+« COSCINODISCACE
N +eesCYCLOTELLA

+« o« PENNALES

e+ s ACHNANTHACEAE

v oo s ACHNANTHES

v ¢e o COCCONETS

» o o+ NAVICULACEAE

ees s NAVICULA

NOTE: D - DOMINANT

MAR. 11s 1975
0815 HOURS

IDENTIFICATION OF PHYTOPLANKTON

71 CELLS/ML

______ _COMMOMN__NAME___

F DIATOMS
CENTRIC
AE
PENNATE

NAVICULOID

TOTALS

ORGANISM3 GREATER OR EQUAL TO 15%

APR, B8, 1975
0900 HOURS

IDENTIFICATION OF PHYTOPLANKTON

320 CELLS/ML

_COMMON__NAME ___

GRFEN ALGAE

TOTALS
£ OIATOMS
CENTRIC
AE
PENNATE
NAVICULOID
TOTALS

ORGANISM3 GREATER OR EQUAL TO 15%

CELLS/ML

CELLS/ML

PER_CENT

100

PER_CENT

67

~=

88

1.447=DIVERSITY

0,000=DIVERSITY

1,145=DIVERSITY




09421500.

COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

MAY

6y 1975

0745 HOURS

INENTIFICATION OF PHYTOPLANKTON

_ORGANISM__NAME ____
CHLOROPHYTA

. CHLOROPHYCEAE

+ +CHLOROCOCCALES
+++OOCYSTACEAE

eee s CHLORELLA

CHRYSOPHYTA
+BACILLARIOPHYCEAF
+ +CENTRALES
+++COSCINODISCACEAE
«esoCYCLOTELLA

« « PENNALFS

oo s NAVICULACEAE

s e o NAVICULA

o o NITZSCHIACEAE

D sseoNITZSCHIA

NOTE: D - DOMINANT OR

66 CELLS/ML

_COMMON__NAME

GREEN ALGAE

TOTALS
DIATOMS
CENTRIC
PENNATE
NAVICULOID
TOTALS

GANISM{ GREATER OR EQUAL TO 15%

JUNE 104 1975
0800 HOURS

IDENTIFICATION OF PHYTOPLANKTON

_ORGANISM__NAME

CHLOROPHYTA
«CHLOROPHYCEAE

+ + CHLOROCOCCALFES
« ¢« O0CYSTACEAE
+00+00CYSTIS

CHRYSOPHYTA
«BACILLARIOPHYCEAE
+ +PENNALES

« s+ CYMBELLACEAE
see e CYMBELLA
FRAGILARIACEAE
+FRAGILARIA

« o+ NAVICULACEAE
ese o NAVICULA

NOTE: D - DOMINANT OR

190 CELLS/ML

GANISM}

_COMMON__NAME_____

GREEN ALGAE

TOTALS
DIATOMS
PENNATE
NAVICULOIO

TOTALS

GREATER OR EQUAL TO 15%

CELLS/ML

——8

32

——1f
56

CELLS/ML

—

>

160

3
180

PER_CENT

50

22
87

PER_CENT

84

-2
98

0,000=DIVERSITY

1.379=DIVERSITY

0.,000=DIVERSITY

0.676=DIVERSITY

37
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COLORADO RIVER MAIN STEM

09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

0CT. 7+ 1975
0830 HOURS

INENTIFICATION OF FHYTOPLANKTON

610 CELLS/ML

_ORGANISM__NAME _COMMON__NAME

CHLOROPHYTA GREFN ALGAE
+CHLOROPHYCEAE

« » CHLOROCOCCALES

+« s o OOCYSTACEAE

+ o0 e TETRAEDRON

o+« SCENEDESMACE AE

o e s« SCENEDESMUS

+ +ULOTRICHALES

v+ s ULOTRICHACEAE

e es s ULOTHRIX

P

2

TOTALS

CHRYSOPHYTA
«BACILLARTOPHYCEAE DIATOMS
« o CENTRALES CENTRIC
«+oCOSCINODISCACEAE
ees s CYCLOTYELLA
e e e MELOSIRA
« o PENNALES PENNATE
o ¢ « ACHNANTHACEAE
v e s RHOICOSPHENTIA
v+ o CYMBELLACEAE
ees s CYMBELLA
++ s DIATOMACEAE
L seesDIATOMA
s e o NAVICULACEAE NAVICULOID
e e o NAVICULA
oo e NITZSCHIACEAE
2o s NITZSCHIA

o

TOTALS

CYANOPHYTA BLUE~GREEN ALGAE
«MYXOPHYCEAE

¢+« OSCILLATORIALES FILAMENTOUS

« + s NOSTOCACEAE

s 00 s ANABAENOPSIS

¢+ o OSCILLATORIACEAE

ses s LYNGBYA

=

TOTALS

PYRRHOPHYTA FIRE ALGAE
«DINOPHYCEAE DINOFLAGELLATES
+ o PERIDINIALES
+ o o PERIDINIACEAE
eo0 s PERIDINIUM
TOTALS

NOTE: D - DOMINANT ORGANISM$ GREATER OR FQUAL TO 15%

CELLS/ML

1]
150

99

——20
160

33

J—-1-1)
300

L - LESS THEN 1%3% MAY NOT HAVE BEEN ACTUALLY COUNTED

PER_CENT

23
24

—

16

25

43
48

0.267=DIVERSITY

1.778=DIVERSITY

0.503=DIVERSITY

0.000=DIVERSITY




09421500,

COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

NOV,

11+ 1975
0830 HOURS

IDENTIFICATION OF PHYTOPLANKTON

_ORGANISM__NAME

CHLOROPHYTA

« CHLOROPHYCEAE

« + CHLOROCOCCALES
e o DDCYSTACEAE
o0 s SELENASTRUM

CHRYSUPHYTA
«BACILLARIOPHYCEAE
«« CENTRALES
+ 2+ COSCINODISCACEAE
o0 s s CYCLOTELLA
eoa s MELOSIRA
+ + PENNALES
oo s ACHNANTHACEAE
v o« e ACHNANTHES

L ++4.COCCONEIS
v o o FRAGILARTACEAE
s oo o FRAGILARTA
o+ « NAVICULACEAE
se e o NAVICULA
0 s o NITZSCHIACEAE
eee s NITZSCHIA

CYANOPHYTA

+MYXOPHYCE AE

«+OSCILLATORTALES

e o NSCILLATORIACEAE
D seesLYNGBYA

e e s o OSCILLATORIA

610 CELLS/ML

_COMMON__NAME

GREFN ALGAE

TOTALS
DIATOMS
CENTRIC
PENNATE
NAVICULOID
TOTALS

B8LUE~GREEN ALGAE

FILAMENTOUS

TOTALS

NOTE: D = DOMINANT ORGANISM} GREATER OR EQUAL TO 15%
L = LESS THEN 1%% MAY NOT HAVE BEEN ACTUALLY COUNTED

CELLS/ML

10
21

10

10

41

100

PER_CENT

w N

73

80

0.000=DIVERSITY

24322=DIVERSITY

0.,420=DIVERSITY

39




40

COLORADO RIVER MAIN STEM

09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

JAN. 134 1976
0830 HOURS

IDENTIFICATION OF PHYTOPLANKTON

400 CELLS/ML

_ORGANTSM__NAME _COMMON__NAME

CHLOROPHYTA GREEN ALGAE
+ CHLOROPHYCEAE
«+CHLOROCOCCALES
+++DOCYSTACEAE
L eee o CHODATELLA
o+ o SCENEDESMACEAF
» 20 « SCENEDESHUS

TOTALS

CHRYSOPHYTA

«BACILLARIOPHYCEAE DIATOMS

« « CENTRALES CENTRIC

« ¢+ COSCINODISCACEAF

eees CYCLOTELLA

« o PENNALES PENNATE

v o o FRAGILARTACEAE

s e s FRAGILARIA

NAVICULACEAE NAVICULOID
D see s NAVICULA

TOTALS

CYANOPHYTA BLUE-GREEN ALGAE
«MYXOPHYCEAE
« « CHROOCOCCALES coccorp
«+«CHROOCOCCACEAE
N «ess ANACYSTIS
TOTALS

NOTE: O = NOMINANT ORGANISM} GREATER OR FQUAL TO 1b5%

CELLS/ML PER_CENT
0
—il —4
17 4
34 8
34 8
—_—2 -3
130 31
——260 13
260 65

L = LESS THEN 1%% MAY NOT HaVE BEEN ACTUALLY CNUNTED

FEB. 10y 1976
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON
68 CELLS/ML

_ORGANISM__NAME _COMMON__NAME

CHRYSOPHYTA
+BACILLARIOPHYCEAE DIATOMS
« o+ CENTRALES CFNTRIC

« ¢« CNSCINODISCACEAE
+CYCLOTELLA
ENNALES PENNATE
oo o FRAGILARIACEAE
L esesFRAGILARIA
++ o NAVICULACEAE NAVICULOID
D seeoNAVICULA

TOTALS

NOTE: D -~ DOMINANT ORGANISMI GREATER OR EQUAL TO 15%

CELLS/ML PER_CENT
54 80
0
P—— 1 -20
68 100

L < LESS THEN 1%3 MAY NOT HAVE BEEN ACTUALLY COUNTED

0.,000=DIVERSITY

1.530=DIVERSITY

0.000=DIVERSITY

0.722=DIVERSITY




09421500,

COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

QUALITATIVE AND ASSOCTATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

MAR, 9, 1976

0915 HOURS

INENTIFICATION OF PHYTOPLANKTON

_ORGANTSM__NAMF

CHLOROPHYTA

» CHLOROPHYCEAE

+ + CHLOROCOCCALES
v o+ OOCYSTACEAE
v+ e+ 00CYSTIS

«o o« TETRAEDRON

CHRYSOPHYTA

«BACILLARTOPHYCEAE

« « CENTRALES

«++ COSCINODISCACF AE
D sees CYCLOTELLA

s o e s MELOSIRA

» s PENNALES

+ ¢« NITZSCHIACEAE

eee s NITZSCHIA

+CHRYSOPHYCEAE
« « CHRYSOMONADALES
« o+ OCHROMONADACEAE
o o+ + OCHROMONAS

PYRRHOPHYTA
+DINOPHYCEAE
«+PERIDINIALES

« s o PERIDINTACEAE
e e oPERIDINTUM

NOTE: O = DOMINANT ORGANISMI

330 CELLS/ML

_COMMON__NAME

GREEN ALGAE

TOTALS
DIATOMS
CENTRIC
PENNATE

TOTALS

YELLOW-BROWN ALGAE

TOTALS
FIRE ALGAE
DINOFLAGELLATES

TOTALS

GREATER OR EQUAL TO 15%

CELLS/ZML

——lh
44

PER_CENT

S50
11

67

0,918=DIVERSITY

1,041=DIVERSITY

0.000=DIVERSITY

0.000=DIVERSITY

41




COLORADC RIVER MAIN STEM
09421500, COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED
QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

APR. 134 1976

NOTES

0830 HOURS

IDENTIFICATION OF PHYTOPLANKTON

_ORGANTSM__NAME

CHLOROPHYTA

« CHLOROPHYCEAE

» + CHLOROCOCCALES
« e+ D0CYSTACEAE
e+ s00CYSTIS

«+ VOLVOCALES

«s o PHACOTACEAE
eo e o PHACOTUS

CHRYSOPHYTA
«BACTILLARIOPHYCEAE
« « PENNALES

v+ o FRAGILARTACEAE
sev o FRAGILARIA

e ee s SYNEDRA

0 s o NITZSCHIACEAE
ees o DENTICULA

CYANOPHYTA
«MYXOPHYCEAE

« ¢« CHROOCOCCALES

«+ +CHROOCOCCACEAE
vee s ANACYSTIS
«+OSCILLATORIALES
++ s OSCILLATORIACEAE

D seeslLYNGBYA

L - LESS THEN 1%t

650 CELLS/ML

_COMMON__NAME

GREEN ALGAE

TOTALS

DIATOMS
PENNATE

TOTALS
BLUE-GREEN ALGAE

coccolo

FILAMENTOUS

TOTALS

D - DOMINANT ORGANISM3 GREATER OR EQUAL TO 15%
MAY NOT HAVE BEEN ACYUALLY CNUNTED

CELLS/ML

320

J—-:1}
590

PER_CENT

49

-43
92

0.000=DIVERSITY

1.,406=DIVERSITY

0.997=DIVERSITY




COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--CONTINUED

43

QUALTTATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

MAY 11+ 1976
0715 HOURS

IDENTIFICATION OF PHYTOPLANKTON

_ORGANISM__NAME

CHLOROPHYTA
+CHLOROPHYCE AE

+ o CHLOROCOCCALFS

« s+ DNCYSTACEAE

s s+ o ANKISTRODESMUS
oo o KIRCHNERIELLA
« v+ SCENEDESMACEAE
« v v o SCENEDESMUS

CHRYSOPHYTA
«BACILLARIDPHYCEAF
«+CENTRALES
«s s COSCINODISCACEAF
e s sMELOSIRA
« « PENNALES
+ 0 s ACHNANTHACE AE
o s 0o ACHNANTHES
+ o s CYMBELLACEAE
ees s CYMBELLA
oo o FRAGILARTACEAF
oo s s ASTERIONELL A
o« e NAVICULACEAE
eea s NAVICULA
oo NITZSCHIACEAE

D sesoNITZSCHIA

CYANOPHYTA
»MYXNOPHYCE AE

« s OSCILLATORIALES

« s« NOSTOCACEAE

s o0 s ANABAENA

s o OSCILLATORIACEAE
oo e SPIRULINA

150 CELLS/ML

_COMMON__NAME___

GREEN ALGAE

TOTALS
DIATOMS
CENTRIC
PENNATE
NAVICULOID
TOTALS

BLUE-GREEN ALGAE

FILAMENTOUS

TOTALS

NOTE: D = DOMINANT ORGANISM3 GREATER OR EQUAL TO 15%

JUNE 8, 1976
0800 HOUF

- IDENTIFICATION OF PHYTOPLANKTON

_ORGANISM__NAME

CHRYSOPHYTA
«BACILLARIOPHYCEAE
« «PENNALES
«o o FRAGILARIACEAE
s ees SYNEDRA
oo o NAVICULACEAE

L eeeeNAVICULA

CYANOPHYTA

«MYXOPHYCEAE

+« o OSCILLATORIALES

¢ e« OSCILLATORIACEAE
D +essOSCILLATORIA

NOTE: D - DOMINANT ORGANISM3

980 CELLS/ML

_COMMON__NAME

DIATOMS
PENNATE
NAVICULOID

TOTALS
BLUE-GREEN ALGAE
FILAMENTOUS

TOTALS

GREATER OR EQUAL TO 15%

CELLS/ML

——c2
38

22

16

—32
86

22

27

CELLS/ML

10

10

270

970

L =~ LESS THEN 1%§ MAY NOT HAVE BEEN ACTUALLY COUNTED

PER_CENT

14

-21

58

14

18

PER_CENT

—f

22
99

1.379=DIVERSITY

2.233=DIVERSITY

0,722=DIVERSITY

0.,000=DIVERSITY

0,000=DIVERSITY
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09421500,

COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV,--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

JULY 13+ 1976
0800 HOURS

IDENTIFICATION OF PHYTOPLANKTON

_ORGANTSM__NAME _

CHLOROPHYTA
«CHLOROPHYCEAE

« « CHLOROCOCCALES
» o o« SCENEDESMACEAE
o v 0o SCENEDESMUS

+» s VOLVOCALES

« ¢+ PHACOTACEAE

e s s o PHACOTUS

CHRYSOPHYTA
«BACILLARINPHYCEAF
« »CENTRALES

+ ¢« COSCINODISCACEAE
+sasCYCLOTELLA

ee s o MELOSIRA

« o PENNALES

oo s ACHNANTHACEAE

v v e « ACHNANTHES

v o o CYMBELLACEAE
eee s CYMBELLA

«+ o FRAGILARIACEAE
ees s FRAGILARIA

e+ o NAVICULACEAE
eos s NAVICULA

CYANOPHYTA

«MYXOPHYCEAE

««CHROOCOCCALES

«»+ CHROOCOCCACEAE

eee s ANACYSTIS

+ o OSCILLATORIALES

o +OSCILLATORIACEAE
D 2assOSCILLATORIA

PYRRHOPHYTA
+DINOPHYCEAE
«+PERIDINIALES

o« o GLENODINTACEAE
e oo s GLENODINIUM

NOTE: D - DOMINANT ORGANISMi

810 CELLS/ML

_COMMON__NAME _____

GREEN ALGAE

TOTALS
DIATOMS
CENTRIC
PENNATE
NAVICULOID
TOTALS

BLUE~GREEN ALGAE

CoCCoIDb
FILAMENTOUS
TOTALS
FIRE ALGAE
DINOFLAGELLATES
TOTALS

GREATER OR EQUAL TO 1i5%

CELLS/ML PER_CENT
5 1
—_—— —1
11 2
5 1
s 1
11 1
11 1
11 1
— 2z —3
65 8
75 9
——-660 81
730 90
_ -1
5 1

1.000=DIVERSITY

2.418=DIVERSITY

0.478=DIVERSITY

0,000=DIVERSITY




COLORADO RIVER MAIN STEM

09421500, COLORADO RIVER BELOW HOOVER DAM; ARIZ. -NEV. --CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEARS OCTOBER 1974 TO SEPTEMBER 1976

AliG.

10, 1976

0730 HOURS

IDENTIFICATION OF PHYTOPLANKTON

_ORGANISM__NAME

CHRYSOPHYTA
«BACILLARINPHYCEAF
« o PENNALES

v« o CYMBELLACEAE
+ss o CYMBELLA

¢ e« NAVICULACEAE
eeeNAVICULA

« e o NITZSCHIACEAE
cee o NITZSCHIA

I

CYANOPHYTA

«MYXOPHYCE AE

««OSCILLATORIALES

» oo NSCILLATORIACEAE
D 4aesOSCILLATORIA

350 CELLS/ML

_COMMDN__NAME

DIATOMS
PENNATE

NAVICULOID
TOTALS

BLUE-GREEN ALGAE.

FILAMENTOUS

TOTALS

NOTE: D ~ DOMINANT ORGANISM3 GREATER OR EQUAL TO 15%

SEP.

14y 1976

0800 HOURS

IDENTIFICATION OF PHYTOPLANKTON

_ORGANISM__NAME___
CHLOROPHYTA
+CHLOROPHYCEAE

+ + CHLOROCOCCALES
e+« O0CYSTACEAE
+ess00CYSTIS

CHRYSOPHYTA
«BACILLARIOPHYCEAE
« o« PENNALES
«+ o DIATOMACEAE
L. seesDIATOMA
« ¢ o« NAVICULACEAE
eee o NAVICULA
«NITZSCHIACEAE
ee e« NITZSCHIA

CYANOPHYTA
+«MYXOPHYCEAE
«+OSCILLATORIALES
«+ o+ NOSTOCACEAE
D +se s CYLINDROSPERMUM
«soOSCILLATORIACEAE
D e4eeeOSCILLATORIA

14900 CELLS/ML

COMMON__NAME

GREEN ALGAE

TOTALS
DIATOMS
PENNATE
NAVICULOID

TOTALS

BLUE-GREEN ALGAE

FILAMENTOUS

TOTALS

NOTE: D ~ DOMINANT ORGANISM3 GREATER OR EQUAL TO 15%
L = LESS THEN 1%% MAY NOT HAVE BEEN ACTUALLY COUNTED

CELLS/ML

S1

. 8

67

—280
280

CELLS/ML

—Il
71

71

—_—l8
a8

280

——12400
1,700

PER_CENT

15

19

-80
80

PER_CENT

15

18
91

1.061=DIVERSITY

0.000=DIVERSITY

0.000=DIVERSITY

0.,722=DIVERSITY

0.650=DIVERSITY

45




46 COLORADO RIVER MAIN STEM
09423000. COLORADO RIVER BELOW DAVIS DAM, AZ-NV,

LOCATION, --Lat 35°11'30", long 114°34'17", in SE4NE% sec.1l, T.32 S., R.66 E., Mount Diablo meridian, in Nevada, Clark County, on
right bank 0,5 mi (0.8 km) downstream from Davis Dam, 29 mi (47 lm) west of Kingman, Ariz., and 68 mi (109 km) downstream from
Hoover Dam.

DRAINAGE AREA (RGVISED).--173,300 mi? (448,800 km®), approximately, including 3,959 mi? (10,254 km?) in Great Divide basin in southern
Wyoming, which is noncontributing (previously considered part of Missouri River basin},

PERIOD OFF RECORD. --June 1905 to September 1907 (published as "at Hardyville'"), March 1949 to current year.

GAGE. --Water-stage recorder. Datum of gage is 500.00 ft (152.40 m) above mean sea level; gage readings have been reduced to eleva-
tions above mean sea level. 1905-7, nonrecording gage at site 4.8 mi (7.7 km) downstream at datum about 13.4 ft (4.1 m) lower,
Mar, 16 to May 3, 1949, water-stage recorder at site 0,5 mi (0.8 km) downstream at present datum. May 4, 1949, to Feb, 24, 1956,
water-stage recorder at site 400 ft (120 m) upstream at present datum.

AVERAGE DISCHARGE.--27 years (1949-76), 12,560 ft%/s (355.7 m®/s), 9,100,000 acre-ft/yr (11,200 hm/yr).

EXTRIMES. --Current year: Maximum discharge, 25,500 ft3/s (722 m3/sg Apr. 28 (elevation 505.59 ft or 154,104 m); maximum elevation,
505.61 ft (154.110 m) June 30; minimum daily discharge, 2,090 ft3/s (59.2 m%/s) May 8.
1905-7;  Maximum daily discharge, 116,000 £t3/s (3,290 m3/s) June 20, 1906; minimum daily, 2,850 ft3/s (80.7 m3/s) Jan. 5, 1906,
1949-76: Maximum discharge, 31,200 ft3/s (884 m*/s) Apr. 22, 1952 (elevation, 513.91 ft or 156,640 m); no flow at Davis Dam
parts of several days July to September 1950 and Dec., 27, 1950, when gates in dam were closed; minimum daily discharge, 285 fti/s
(8,07 m%/s) Aug. 3, 1950.

REMARKS, --Records excellent, Flow regulated by Lake Mead since Feb., 1, 1935, and by Lake Mohave since Jan. 17, 1950, Many diver-
sions upstream for irrigation, industrial, and municipal uses. Records of chemical analyses for the current year are published on
following pages. :

DLSCHARGEs IN CUBIC FEET PER SECOND» WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY [¢]on3 NQV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 10800 5000 6020 7660 5180 14500 18700 18000 12000 13200 12200 14700

2 s870 6620 6200 7130 10800 15100 17400 13100 11500 13600 15000 12960

3 10800 8770 6400 6590 13200 17000 16700 15560 12700 16700 15200 13300

4 10900 8830 7500 4990 9590 15700 11400 17200 12900 12200 15700 11900
L] 8030 7850 7040 5170 11600 15900 17400 17900 13100 17500 15400 10500

] 11900 6900 8080 5990 8390 14900 17400 17200 11500 15700 15800 9840

7 9510 6610 4620 5650 6010 9780 17100 9610 13400 16600 16600 8660

8 88390 7050 7150 5120 28240 12700 16600 2090 13300 15000 13900 8960

9 9270 6780 6780 4560 3%60 13600 18700 8770 12900 14300 16500 170
10 6650 7100 6930 4940 3620 13000 16700 17000 13200 16200 16600 3760
11 6330 7340 7040 4250 3380 12900 11300 18300 13500 13200 16500 2150
12 6290 4920 7260 4890 2150 13z00. 14200 14500 14900 16200 15400 2530
13 1520 5780 7590 4430 2130 14200 16700 10200 11800 15100 16500 4960
14 8170 5780 5580 46410 2130 10300 7180 12900 12900 13600 16500 5360
15 7810 7280 8400 5520 213¢ 15700 5230 11960 12800 13700 13600 6920
16 7860 4310 7880 7030 2130 16100 2220 11000 15100 13700 14600 6900
17 8850 7370 8150 4440 2150 15600 4840 15600 15400 15200 15700 8890
18 8920 8550 8930 4870 2160 15000 4850 18200 14500 12400 15700 9780
19 73%0 8630 8510 9770 2140 18700 14700 13400 14100 15200 15600 8390
20 9440 1540 7590 9810 6160 18300 18700 13400 11500 15400 15800 16500
21 9650 74510 5040 7060 8740 12000 18500 13600 13600 14200 15800 10500
22 875y 7950 4440 7270 6060 10400 19600 16000 14500 15400 12300 10700
23 8580 4830 5740 7460 10600 19600 19500 2490 18500 15200 15300 6000
24 10900 5050 6250 8700 13100 19500 19300 15900 13800 13900 15300 4300
25 10900 4730 5880 5010 17200 13000 13800 17260 14300 11000 15300 2750
26 9800 §370 7740 8790 17600 20300 19400 14300 14400 14200 15500 4690
27 6900 6220 8870 9590 13800 19800 19800 10100 12600 12000 15400 5190
28 6370 5710 5060 10100 14900 14300 19600 12700 15000 11900 16200 5320
29 6400 5300 6090 9960 11900 20000 20000 14000 15500 14500 12400 5370
30 7490 6000 6140 9240 - 20000 18700 12100 16600 15600 15600 4290
31 6950 - 7020 9100 - 19700 —— 15000 -—— 15100 15100 ——
TOTAL 267930 197700 211920 213500 215130 480780 456220 418560 408800 447700 473400 229180
MEAN 8643 6550 6836 6887 7418 15510 15210 13500 13630 14440 15270 7639
MAX 11900 8830 8930 10100 17200 20300 20000 18300 16600 17500 16600 14700
MIN 6290 4310 4440 4250 2130 9780 2220 2090 11500 11000 12200 2150

AC-FT 531400 392100 420300 423500 426700 953600 904900 830200 810900 888000 939000 454600

CAL YR 1975 TOTAL 4154270 MEAN 11380 MAX 20700 MIN 2790 AC-FT 8240000
WTR YR 1976 TOTAL 4020820 MEAN 10990 MAX 20300 MIN 2090 AC-FT 7975000




09423000,

COLORADO RIVER MAIN STEM

COLORADO RIVER BELOW DAVIS DAM, ARIZ,-NEV,

47

LOCATION.--lat 35°11'30", long 114°34'17", in SE%NE% sec.l, T.32 S., R.66 E., Mount Diablo meridian, in Nevada, Clark County, at gaging
station on right bank 0.5 mi (0.8 km) downstream from Davis Dam, 29 mi (47 km) west of Kingman, Ariz., and 68 mi (109 km) downstream
from Hoover Dam.

DRAINAGE AREA (REVISED).--173,300 mi? (448,800 km?), 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.--Chemical analyses:

DATE

ocT
O0lese
NOV
03400
DEC
Oleee
JAN
02000
FER
02een
MAR
0lane
APR
0leee
MAY
03¢0
JUN
O0leee
JuL
Olese
AUG
02440
SEP
0lves

DATF
necrY
O0lewe
NOV
0340
DEC -
0leae
JAN
02440
FER
02400
MAR
Olees
APR
Olese
MAY
0344
JUN
O0lese
JuL
0laese
AUB
02440
SEP
0leas

TIME

0700
1210
1330
1445
1215
1100
1635
1130
1330
0630
0850

0830

BICAR~
BONATE
{HCO03)
(MG/L)
158
156
152
159
162
163
165
168
156
162
152

142

INSTAN=~
TANEOUS
DIS=~
CHARGE
(CFS)
8760
8785
8700
4920
14010
19160
24600
19460
17700
4940
17430
19300
CAR=
BONATE
{C03)
(MG/L)
0
0
0
1]
0
0
0
0
0
0
0
0

CHEMICAL ANALYSES

SPE~
CIFIC
CON=-
DUCT=-
ANCE
{MICRO~-
MHOS)
1070
1090
1100
1100
1110
1100
1090
1090
1090
1080
1070

1080

OIS~
SOLVED
SULFATE
(504)
{MG/L)
290
280
290
300
290
290
280
290
290
300
300
310

PH

(UNITS)

7.6
1.9
8.1
8.2
8.3
843
8.2
8.2
8.0
T+9
7.7

8.0

DIS~
SOLVED
CHLO~
RIDE
{cLy
(MG/L)
86
85
86
a3
86
87
a7
86
88
88
88

88

TEMPER~-
ATURE
(DEG C)
11.0
17.0
12.5
10.5
11.0
12.0
14.5
15.5
18.0
19.0
18.0

20.0

D1S~
SOLVED
FLUO~-

RIDE

(F)
(MG/L)
.2
«3
o4
3
.3
5
*3
o3
o
o4
o3

o3

July 1969 to current year.

HARD=
NESS
(CAMG)
(MG/L}
340
310
320
330
320
330
330
320
330
aso
350
320

DIS~
SOLVED
SILICA
(s102)
(MG/L)
7.9
7.8
8,3
7.8
7.6
8.3
T.8

5.3

NON=-
CAR=-
BONATE
HARD=
NESS
{MG/L)
210
190
200
200
190
190
200
190
200
220
230

210

DIS~
SOLVED
SOLIDS
(RESI=
DUE AT
180 C)
{MG/L)

715

716 °

124
718
T22
719
nz7
710
694
710
709

710

DIS~
SOLVED

(Ch)
(MG/L)
87
80
a2
86
83
84
84
82
81
90
91
8z

DIs-
SOLVED
SOLIDS
(SUM OF
CONSTI~
TUENTS)
(MG/L)

683
660
687
691
680
681
617
683
680
T04
698

694

WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DIS~
SOLVED
MAG~
NE=
SIUM
(MG}
(MG/L)
29
27
29
28
27
28
30
29
30
30
30

29

DIS~
SOLVED
SOL1DS
(TONS
PER
AC~FT)
«97
«97
98
98
.98
98
98
.97
294
«97
+96

97

DIS~-
SOLVED
SODTUM

(NA)
{(MG/L)
99

100

110

100

100

97

100

100

100

100

99

100

DIS=-
SOLVED
NITRITE
PLUS
NITRATE
(N}
{MG/L)
27
.14
19
46
27
«33
«25
.24
26
«54
20

22

SODIUM
AD~
SORP =
TION
RATIO

243
2.5
2,7
244
2e4
2.3
244
244
2.4
2.3
2.3
2.4

D1S-
SOLVED
B8ORON

(8)

ue/L)
140
130
130
120
130
100
-
130
120
130
130

DIS-
SOLVED
PO~-
TAS-
STUM
(K)
(MG/L)
5.0
5.0
5.2
S.l
5,1
4ot
5.0
5.6

4.9

5.1
540

DIS~
SOLVED
IRON
(FE)
(ue/L)

40
10

10
20




48 COLORADO RIVER MAIN STEM
09423500, COLORADO RIVER AT NEEDLES, CALIF.
LOCATION.--Lat 34"51‘06“! long 114°36'33", in SE4SE% sec.19, T.9 N., R.23 E., San Bernardino meridian, San Bernardino County, on right
bank at Needles, 15 mi (24 km) upstream from gaging station near Topock, Ariz., 30 mi (48 km) downstream from Davis Dam, and 97 mi
(156 km) downstream from Hoover Dam.

DRAINAGE AREA (REVISED},--174,500 mi? (452,000 km?), approximately, including 3,959 mi2 (10,254 km2) in Great Divide basin in southern
Wyoming, which is noncontributing (previously considered part of the Missouri River basin).

PERIOD OF RECORD.--April 1931 to current year (elevations only).

GAGE,--Water-stage recorder. Datum of gage is 400.00 ft (121.920 m) above mean sea level. Prior to May 15, 1942, at site 550 ft
(170 m) downstream and May 15, 1942, to Feb. 16, 1969, at site 200 ft (60 m) upstream; at datum 66.23 £t (20.187 m) higher prior
to Jan. 12, 1952, and at present datum thereafter.

EXTREMES. --Current year: Maximum elevation, 475,12 ft (144.817 m) Sept. 1; minimum, 458.69 ft (139.809 m) Feb, 19,
Period of record: Maximm elevation, 475.77 ft (145.015 m) Nov. 30, 1944; minimum, 457.84 ft (139.550 m) Feb. 26, 1973,

REMARKS.-~Flow regulated by Lake Mead since Feb, 1, 1935, and by Lake Mohave since Jan. 17, 1950.
REVISTONS (WATER YEARS).--WSP 1119: 1931-47.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 64,21 61,44 61,58 62.34 62.38 64,93 68,08 67.63 65,24 65.86 65,23 70,65

2 63,76 61,16 61,53 62,13 62434 65,63 67.28 65.79 64,90 65,27 64,86 65453

3 63,98 62.37 61,44 61.83 64,69 66.51 67.06 66414 64.28 66444 65,14 65.28

4 64,20 63,35 61,93 61,64 64,26 66,45 65,96 66440 65,22 65,04 65,98 64,99

5 63,57 62.82 62,31 60,56 63.75 66,66 65,41 67.11 65,11 66,84 66,47 64,62

6 63442 62,09 62.63 61.06 63,69 65,96 67.08 67.14 64,61 66,05 66443 64417

7 63,89 61,95 61.88 61.46 62.45 65,05 66,80 66412 65,08 66,84 66,82 63,11

8 63,40 62,02 61,14 61,01 60.80 64414 67,36 60,83 65.12 66414 65,66 62.94

9 63,38 62,12 61,63 60,82 59.72 65.14 67,26 60446 65,19 65,69 66,65 63,31
10 62,70 61.85 62,16 60,48 60.25 65,26 67.06 65408 65,28 66,28 664,89 63.07
11 61.70 62,00 62.48 60.63 59,83 64493 65.70 67.09 65440 65,40 66,71 60.38
12 61,59 62,27 61,70 60,30 59,43 65.17 64,78 66457 65,65 66,20 66437 59,26
13 62,14 60.80 61,98 60.81 59,03 65,10 66,35 65416 65,40 664,07 66,74 59,89
14 62,69 61,70 62,07 60,36 5%9.01 64,86 64,96 64,08 64,81 65,49 66481 60.85
15 62,53 61,77 61,65 60,45 59.01 65,00 61.52 65,02 65.20 65,41 65,76 60.71
16 62,52 61,68 62,81 61.56 59,01 66,68 60,20 64,19 65,80 65413 65,66 61,99
17 62,63 60.87 62,51 61.97 59,01 66442 59.86 64,85 66424 65,90 66413 62,69
18 63,02 62,33 62,81 62.05 59,00 66,06 60469 66,97 66,24 65,26 66417 63,34
19 62.68 62,94 63,51 61,67 58493 67.11 62,70 65,73 65,77 65,57 66,48 63,26
20 62.86 62,74 62,48 63,78 58.91 67.42 66,36 65,44 64483 66,16 66,52 63.01
21 63,40 62439 61.86 62,97 62.55 66,10 67,79 64,98 65,25 65457 66,57 64407
22 63,31 62,55 61,04 61,77 62,27 63,24 67.86 65.70 65,65 66436 65,70 64,23
23 63,02 61,86 60,76 62,20 62,38 67,48 67,84 63,60 66,04 66,20 65,68 64,03
24 63,69 60,74 61,36 62.58 64,29 67.86 67.90 62,25 65,96 65,73 66,26 60.26
25 64,12 60,94 61,55 62,15 66,72 64,86 66,29 66439 65,64 65,16 66,26 61.15
26 64,12 60,67 61,50 61.55 67.20 66484 67,22 66.16 65,76 65.05 66,25 59.51
27 62,47 61,08 62,64 63,09 65,72 68.44 68,02 65.12 65,38 64497 66,39 61.24
28 61,93 61414 62441 63.58 66420 66.21 68,05 63461 65434 64,33 66,75 60,90
29 61.76 61,34 60,95 63,86 65,50 67.50 68,17 65,48 65,72 65,16 65,46 61.08
30 62,04 60,93 61,76 63,19 - 68,29 67.75 64,66 66,52 66.29 65,97 61.11
31 62,41 - 61,49 63.22 —— 68,21 - 65,14 - 65,94 66,26 ——
MEAN 63,00 61.80 61,92 61,84 62,01 66,11 65,98 65.19 65,42 65,74 66416 62,69
MAX 64,21 63,35 63,51 63,86 67,20 68,44 68,17 67,63 66,52 66,84 66,89 70,65
MIN 61.59 60,67 60.76 60430 58,91 63.24 59.86 60,46 64.28 64,33 64,86 59,26

WTR YR 1976 MEAN 64.00 MAX 70.65 MIN 58,91

NOTE.--Add 400,00 ft to obtain elevation above mean sea level.




COLORADD RIVER MAIN STEM
09424000, COLORADO RIVER NEAR TOPOCK, ARIZ.

LOCATION.--Lat 34°41'15", long 114°27'43", in SW4NW4 sec.13, T.15 N., R.21 W., Gila and Salt River meridian, Mohave County, on left
bank in Mohave Canyon, 2.4 mi (3.9 km) southeast of Topock, 39 mi (63 km) upstream from Parker Dam, and 45 mi (72 km) downstream
from Davis Dam.

DRAINAGE AREA (REVISED).--176,300 mi? (456,600 km?), 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.--January 1917 to current year, Daily mean elevations published since October 1938,

CAGE. - -Water-stage recorder. Datum of gage is 423.02 ft (128,936 m) above mean sea level; gage readings have been reduced to eleva-
tions above mean sea level. Prior to Dec. 3, 1922, at site about 1 mi (2 km) upstream at different datunm.

AVERAGE DISCHARGE.--17 years (1917-34), 20,260 ft3/s (573.8 m3/s), 14,670,000 acre-ft/vr (18,100 hm3/yr); 42 years (1934-76),
12,860 £t3/s (364.2 m%/s), 9,317,000 acre-ft/yr (11,500 hm3/yr), unadjusted.

EXTREMES. --Current year: Maximum discharge, 19,900 ft3/s (564 m*/s) Mar. 31, Apr. 30 (elevation, 455.80 ft or 138.928 m, Mar. 31);

minimum daily, 1,950 ft3/s (55.2 m®/s) Feb. 20; minimum elevation, 448,06 ft (136.569 m), Feb, 20.
A 1917-34: Maximm discharge probably exceeded 200,000 ft3/s (5,660 m®/s) June 22, 1921; minimum, 1,480 ft3/s (41.9 m3/s)
ug. 17, 1934,

1934-76: Maximum discharge, 35,700 ft3/s (1,010 m®/s) Jan. 29, 1942; maximum elevation, 457.37 ft (139.406 m) July 9, 1959;
minimum discharge, 375 ft3/s (10,6 m®/s) Feb, 14, 1935; minimum daily, 422 £t3/s (12.0 m3/s) Feb, 14, 1935.

Discharge of about 300,000 ft3/s (8,500 m*/s), based on determination at Lees Ferry gaging station, occurred about July 10, 1884.
Dis%g;ge estimated to be in excess of 400,000 ft3/s (11,300 m3/s) probably occurred within the period 1857-68 and most likely in

REMARKS. - -Records good above 10,000 ft3/s (280 m®/s), and fair below, Many diversions above station for irrigation, municipal, and
industrial uses. Flow regulated by Lake Mead since Feb. 1, 1935, and by Lake Mohave since Jan. 17, 1950,

REVISIONS (WATER YEARS}),--WSP 918: 1921, WSP 1313: 1918-19(M).

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 VYO SEPTEMBER 1976
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 10800 6530 5460 6680 8260 11200 18500 17500 13500 14700 13600 14100

2 16500 5270 5840 6800 5580 12600 17300 15900 12500 12800 12300 13500

3 10100 6380 5780 6580 10000 13800 16400 14000 11900 13800 14000 12400

4 106700 8450 5940 6070 11600 14900 15700 14600 12900 13800 14400 12500

5 10600 8080 6950 4990 9340 14800 12100 16100 12900 13500 14800 11600

6 8650 7450 6950 4680 10500 14000 15600 16800 12700 14500 14800 10800

7 11000 6740 7030 5450 8240 13400 15800 15700 12200 14900 15200 9740

8 9530 6600 4750 5180 5850 9910 16300 9250 12800 14800 14400 8930

9 9350 6750 6190 4760 3750 11500 15900 3860 12900 14000 14100 9300
10 8830 6630 6320 4290 4180 12400 16800 9680 12%00 14000 15500 9860
11 7120 6650 6960 4340 3700 11800 15400 15500 13100 14000 15300 5680
12 6410 6880 6359 3870 3430 11900 11900 16100 13300 13500 14900 2900
13 6670 5280 6590 4410 2790 12300 13800 13800 13600 14400 14900 3000
14 7400 5860 6860 3940 2670 12600 14900 10900 11600 13300 15400 4450
15 7510 5800 5570 3820 2510 10600 8820 12700 12200 12800 14500 4360
16 7390 6690 7470 5050 2460 14100 6550 11800 13100 12600 12500 6050
17 7420 4500 7360 6190 2440 14600 3900 11700 14000 13100 14100 6740
18 8230 6540 7480 7180 2410 14000 4830 15200 14200 13300 14100 8070
19 8130 7670 8520 4890 2320 14400 5000 15800 13800 12200 14600 8650
20 7390 7820 7780 8570 1950 16600 12400 13100 12900 13900 14800 7780
21 8720 7030 6920 8770 5400 16500 16700 12800 12400 13700 14900 9430
22 9000 7230 5110 6560 7380 11100 17100 13400 13200 13600 14500 9690
23 8160 6880 4560 6760 5940 11600 176800 13700 13700 14200 12300 10200
24 8770 4730 5330 6940 9260 16900 17900 5500 14200 13700 14000 6050
25 10000 4710 5860 7670 12700 16600 16600 14200 13400 12900 14200 5550
26 10300 4500 5530 5120 15100 13400 14200 15600 13800 11300 14200 2800
27 8530 5160 7060 71770 14100 18200 17500 13500 13700 12700 14400 4780
28 6970 5650 7690 8780 13400 16900 18200 10700 12900 11300 14900 4760
29 6450 5490 5030 9450 13400 14500 18400 12600 13700 11800 14300 5020
30 6390 4980 5840 8890 el 18000 18200 12700 14600 14200 12500 5170
31 7230 - 5670 8480 - 18600 - 12200 - 14100 14200 -
TOTAL 264250 188%30 196750 192930 200660 433710 430500 406890 394600 417400 442600 233860
MEAN 8524 6298 6347 6224 6919 1399¢ 14350 13130 13150 13460 14280 7795
MAX 11000 8450 8520 9450 15100 18600 18500 17500 14600 14900 15500 14100
MIN 6390 4500 4560 3820 1950 9910 3900 3860 11600 11300 12300 2800

AC=FT 524100 374700 390300 382700 398000 860300 853900 807100 782700 827900 877900 463500

CAL YR 1975 TOTAL 3957650 MEAN 10840 MAX 19500 MIN 3090 AC-FT 7850000
WTR YR 1976 TOTAL 3803080 MEAN 10390 MAX 18600 MIN 1950 AC=FT 7543000
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DAY ocT
1 52.70
2 52.60
3 52447
4 52.69
S 52.62
6 51.89
7 52478
8 52.23
9 52.17
10 51.94
11 5121
12 50.86
13 50499
14 S1.34
15 S1.40
16 51434
17 51.35
18 51.70
19 51465
20 514,33
21 51490
22 52402
23 51467
24 5194
25 52443
26 52455
27 51.82
28 5114
29 50.88
30 50.86
31 S1.26
MEAN S51.80
MAX 52.78
MIN 50.86
CAL YR 1975
WTR YR 1976

NOTE.--Add 400.00 ft to obtain elevation above mean sea level.

NCV

50492
50.28
50485
51.80
Sle€4

51436
51402
50496
51403
50497

50.98
51.08
5029
50458
50456

51.00
49.87
50492
51445
5le52

Slel6
51426
51.09
50.00
49.98

49.87
50.22
50.48
50440
50.13

50479
S51.80
49.87

MEAN 52.75
MEAN 52444

09424000,

COLORADO RIVER MAIN STEM

COLORADO RIVER NEAR TOPOCK, ARIZ.--CONTINUED

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DEC JAN FER
50.38 51400 51.70
50.58 51405 50443
50454 50.95 52443
50,63 50.70 53.00
51.13 50413 52.16
51.13 49.96 52459
51.16 50.38 5la70
$0.,00 50.24 50.58
50.75 50.01 49444
50.82 49.76 4970
51.13 49.78 49.42
S50.84 49,52 49425
50.96 49.82 48483
51407 49,56 48474
504,44 49449 48463
51,37 50417 48459
51,32 50476 48457
51,37 51.22 48455
51.83 50.08 4B+48
51,51 51.85 48419
5l.11 51.92 50.28
$0.20 50494 51.33
49490 Sle04 50463
50.31 51.13 §2.13
50.59 51445 53.39
50.42 50420 54426
51.18 51.50 53.89
51.45 51.94 53467
50.16 52.21 53467
50,58 51.98 -
50,49 51.81 -
50.82 50,73 50484
51.83 52.21 54426
49,90 49449 48419
MAX 55,74 MIN 49.08
MAX 55,37 MIN 48.19

MAR

52486
53.35
53,75
54413
54412

53.82
53459
52.34
52494
53,26

53405
53.06
53.20
53432
52,61

53.85
54,05
63.84
53,98
54,72

S54.68
62476
52492
54.82
54.70

53.62

55.25
54.81
54400
55,19
55437

53.81
55.37
52434

APR

55.34
5495
54,64
54.38
53.13

54435
54442
54460
54446
54475

S4.24
53,00
53.71
54.08
51485

50.88
50.04
50.30
60436
53435

54,70
54.82
55.05
55410
54465

53.85
54.96
55.18
55426
55,20

53.85
55,34
50.04

MAY

54498
54446
53.84
54,08
54452

S4sT4
54448
52449
50.76
S2.44

54433
54453
S3.87
52.99
53.55

53,19
$3.10
54,22
54442
53.65

53.57
53,69
53.79
51.09
53.92

54,38
53.84
52.98
53.69
53.75
53457

53.64
54.98
50.76

JUN

54403
53467
53+47
53.82
53.82

53476
53459
53.83
53486
53.88

53494
54402
54413
5343
53.66

53.98
54430
54436
54419
53.87

53.71
53.95
S4414
54426
53.98

54411
54406
53.75
54403
54,433

53.93
54436
53443

JuL

54433
53469
54402
54.00
53.89

S54.21
54438
54431
54.00
54400

53.98
53.80
54411
53469
53,49

53441
§3.59
53465
63422
53.81

53.71
53.67
53.86
53470
53.38

82477
63428
52474
52.91
53.77
53474

53.71
54438
5274

AUG

53.54
53408
53468
53.82
53.97

53.97
S4e4l12
53.81
53.72
54.23

54416
54401
54,02
S4.19
53.86

53414
8§3.74
53.72
53.89
53.96

54400
53.86
53409
53.69
53.76

53.77
53.85
54,00
53.77
53.16
53.77

53479
54,23
53,08

SEP

53.72
53.50
53.11
53.16
S2.83

52.52
52.12
5l.81
51.96
52.19

50.85
49,73
49,61
50410
50405

50.82
5l.12
51.68
51.91
51.55

52423
52.34
52454
50469
S0.57

49.48
50.27
50426
50,35
50.42

S1e45
53.72
49.48




DIVERSIONS FROM LAKE HAVASU
09424150, COLORADO RIVER AQUEDUCT NEAR PARKER DAM, ARIZ.-CALIF.

LOCATION. --Lat 34°18'58", long 114°09'23", in NW4SW% sec.28, T.3 N., R.27 E., San Bernardino meridian, in California, San Bernardino
County, at intake pumping plant of Metropolitan Water District of Southern California on Lake Havasu, 1.8 mi (2.9 km) upstream
from Parker Dam and 149 mi (240 km) downstream from Hoover Dam.

PERIOD OF RECORD.--January 1939 to current year (monthly diversions only since October 1942). Published as a supplement to records
for Colorado River below Parker Dam, 1942-50. Percolation return flow (monthly flow only) October 1964 to September 1973
(discontinued); prior to October 1964 miscellaneous measurements only.

GAGE.--Venturi meters in pressure lines at intake pumping plant.

AVERAGE DISCHARGE.--37 years, 865 ft3/s (24.50 m3/s), 626,700 acre-ft/yr (773 hm3/yr).

EXTREMES. --Period of record: Maximum daily diversion, 3,986 acre-ft (4.91 hm®), 2,010 ft3/s (56.9 m3/s) Oct. 25, 1970; no diversion
at times.

REMARKS. - -Pumping began Jan. 7, 1939, Figures of monthly diversion shown represent water pumped from Lake Havasu less return surface
flow from Gene and Copper Basin Reservoirs. No water returned as surface flow from these reservoirs this year. Percolation return
flow from Gene and Copper Basin Reservoirs is estimated as 14 acre-ft/day (17,300 m3/day) or 5,110 acre-ft (6.30 hm®) for the year
for accounting purposes.

COOPERATION. --Diversion records furnished by Metropolitan Water District of Southern California.

MONTHLY DIVERSIONS, IN ACRE-FEET, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

51

Diversions

Month Maximum Minimum Mean Total

October ...... PPN 2,339 1,350 2,207 68,411
November .... . . 1,538 1,254 1,379 41,371
DeCemMDET vvvrvrnerarvaserernssrnscneroasrosssssaes 1,583 1,338 1,377 42,673
CAL YR 1975 tuuuiennvsvsnnoernosssnnrsanenoonoses 3,348 0 2,155 786,757
JANUATY «vvevnsnasnrontsrarenasassssassorsotnsanans 2,433 558 1,574 48,788
February .....cvvevueen . 3,045 0 1,830 53,077
March ....... 2,341 2,116 2,204 68,320
April ..... 2,704 2,103 2,309 69,264
May ... 2,758 2,148 2,511 77,836
June 2,726 2,565 2,662 79,845
July .. 3,212 2,825 3,001 94,878
August ... . 3,294 2,949 3,061 94,895
September .......... 2,693 2,145 2,422 72,675

WIR YR 1976 tuuvuversneenrnrnsnanaananssnonsansns 3,294 0 2,219 812,033




52 COLORADO RIVER MAIN STEM

09424150 COLORADO RIVER AQUEDUCT NEAR PARKER DAM, ARIZ.-CA--Continued
WATER-QUALITY RECORDS

PERIOD OF RECORD.--Chemical analyses: October 1966 to current year.

REMARKS., --Records of discharge were furnished by Metropolitan Water District of Southern California.

COOPERATION. --Chemical-quality records were furnished by California Department of Water Resources.

CHEMICAL ANALYSESs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPE=- DIs~
CIFIC NON= DIS=  SOLVED
CON~ CAR~- SOLVED  MAG-
DUCT=- TUR- HARD- BONATE  CAL- NE-
DIS- ANCE PH TEMPER-  BID= NESS HARD=- CIUM SIUM
TIME CHARGE  (MICRO=- ATURE Ty {CAWMB)  NESS (CA) (MG)
DATE (CFS) MHOS)  (UNITS) (DEG C)  (JTU) (MG/L)  (MG/L)  (MG/L)  (MG/L)
oct
054es -—- 1124 1060 8.7 - 1 313 200 76 30
NOV
0244, 1450 - 1070 - - 1 a3l 210 83 30
DEC
0l -~ 689 1070 - 13,5 - 333 210 83 ag
JAN
12,4, 1220 - 1080 -- 10,0 1 334 210 a5 30
FEB
09ens - 1089 1100 - - 1 339 210 83 32
MAR
0844, 1435 - 1080 - 15.5 3 336 210 86 30
APR
0baes 1435 - 1090 - 16.5 4 336 210 85 30
MAY
0244s -~ 1311 1180 - 21.0 2 331 200 84 30
JUN
1640s 1445 - 1090 - 23,5 1 335 210 84 30
3044 1445 -- 1090 - 23.5 1 335 210 864 30
AUG
084as -~ 1533 1050 - 26.5 <1 317 210 75 32
SEP
léuas - 1306 1060 - 25,5 2 318 210 77 30
DIS-
SODIUM  SOLVED
oIS~ AD- PO~ ALKA= DIS-
SOLVED SORP- TAS-  BICAR=- CAR= LINITY CARBON  SOLVED
SODIUM PERCENT TION SIUM  BONATE  BONATE AS  DIOXIDE SULFATE
(NA) SODIUM  RATIO (K) (HCO3)  (CO03) CACO3 (co2) (504)
DATE (MG/L) (MG/L)  (MG/L)  (MB/L)  (MG/L)  (MG/L)  (MG/L)
ocT
0544, 111 43 2.7 5.0 134 4 117 .5 305
NOV
02400 103 40 2.5 5.0 148 0 121 - 29
DEC
0leas 104 40 2.5 540 149 0 122 -~ 302
JAN
12404 106 40 2.5 5.0 151 0 124 - 304
FEB
09404 109 41 2.6 4.0 155 1 129 e 309
MAR
08,44 104 40 2,5 4a7 159 0 130 -~ 298
APR
Dbons 107 41 2,5 5.0 155 2 130 - 309
MAY
0244s 107 41 2.6 4.8 157 0 129 -~ 298
JUN
1uas 106 40 2.5 5,0 159 0 130 -~ 297
3044, 106 40 2.5 5.0 159 0 130 - 297
AUG
08444 107 42 2.6 5,0 133 1 111 - 300
SEP
l4uas 101 41 2,5 5.0 137 0 112 - 292




DATE

ocT
0540
NOV
02400
DEC
Olees
JAN
12440
FEB
0900
MAR
08aas
APR
04ese
MAY
02404
JUN
léaase
3040
AUG
08,00
SEP
14eae

09424150

DIS=-
SOLVED
CHLO~

RIDE
(CL)

{(MG/L)

89
90
91
92
91
89
90
89

90
90

90

90

COLORADO RIVER MAIN STEM

COLORADO RIVER AQUEDUCT NEAR PARKER DAM, ARIZ.-CA--Continued

DIs=-
SOLVED
FLUO-

RIDE

(MG/L)

o4
2
5

5

«3

X
b

.3

3

DIS-
SOLVED
SILICA
($102)
{MG/L)

6.6

DIS~
SOLVED
SOLIDS
{RESI~
DUE AT
18¢ C)
(MG/L)

694
689
698
707

716

696

700
700

684

673

DIS=-
SOLVED
SOLIDS

(SUM OF
CONSTI-
TUENTS)

{MG/L)

DIS-
SOLVED
SOLIDS
(TONS

PER
AC=FT)

<94

«95
«95

93

.92

DIS=
SOLVED
SOLIDS
{TONS

PER

DAY}

2110

1300

2i1¢

2460

2830

2370

TOTAL
NON=
FILT=-
RABLE
RESIDUE

(MG/L)

TOTAL
NITRATE
{N)
(MG/L)
«00
09

$ 04

53




54 COLORADO RIVER MAIN STEM

09424190 COLORADO RIVER AQUEDUCT NEAR SAN JACINTO, CA
(National stream-quality accounting network station)

WATER-QUALITY RECORDS

LOCATION,--Lat 33°49'18", long 116°58'01", in NE4% sec.15, T.4 S., R.1 W., San Bernardino County, at west
portal of San Jacinto Tunnel, 1.7 mi (2.8 km) southeast of Gilman Hot Springs, and 2.5 mi (40 km) north
of San Jacinto.

PERIOD OF RECORD.--Water year 1975 to current year.
CHEMICAL ANALYSES: Water year 1975 to current year.
SEDIMENT RECORDS: Water year 1975 to current year (partial-record station}.

REMARKS.--Discharge values were furnished by Metropolitan Water District from the aqueduct records.

CHEMICAL ANALYSESy WATER YEAR OCTOBER 1975 TO SEPTEMRER 1976

SPE~
CIFIC
INSTAN-  CON-
TANEOUS  DUCT-

DIS~ ANCE TEMPER=
TIME CHARGE  (MICRO=~ ATURE

(CFS) MHOS) (DEG C)
1000 1120 1090 2540
0650 1120 1050 244
0700 1120 1090 2640
0650 1120 1090 23.5
1330 1120 1090 23.5
0645 1120 1040 21.5
0700 1120 1090 2145
0700 1120 1090 20.6
0610 1120 1090 22.0
0650 1120 1090 20.5
0710 1120 1090 20.5
0645 1120 1080 21.0
0645 1080 1090 21.0
0650 1080 1090 2045
1700 1120 1090 19.5
0645 1120 1090 19.0
0645 1120 1090 19.0
0945 1120 1090 20.0
1030 1120 1110 1945
1730 860 1110 19.5
0730 680 1100 18.0
0645 680 1110 18.5
0645 680 1080 18.5
0650 680 1100 1840
0650 680 1070 18.0
n705 680 1100 1840
0650 680 1110 16.5
1600 680 1100 17.0
0930 680 1100 1640
0930 680 1100 17.0
1130 680 1100 17.0
0650 680 1100 15.5
0700 680 1100 14,5
0700 680 1090 1440
1015 680 1150 15.2
1520 680 1150 15.2
1000 680 1110 1640
0650 680 1110 12.0
0650 680 1110 12.0
0645 680 1110 12.0
0650 680 1100 12.0
0700 680 1100 13.5
0645 680 1100 13.5
0645 680 1100 13.5
0650 680 1100 13.5
1205 680 1100 13.0
0845 680 1100 12.0
1100 680 1110 11.5
1120 680 1100 11.5
1330 680 1110 14.0
0845 680 1100 13.0
1610 1345 1110 13.3
1115 680 1100 12.0
1100 680 1100 13.5
1115 680 1120 13.7
0645 680 1110 11.0

0650 680 1tl10 110




COLORADO RIVER MAIN STEM
09424190 COLORADO RIVER AQUEDUCT NEAR SAN JACINTO, CA--Continued

CHEMICAL ANALYSESs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPE=-
CIFIC
INSTAN=- CON=-
TANEOUS DUCT~-
DIS~ ANCE TEMPER=-
TIME CHARGE  (MICRO=- ATURE
(CFS) MHOS) (DEG ©)

1650 680 1110 1140
0700 680 1100 10.0
07eee 0700 680 1120 10.0
084ae 0645 680 1110 10.5
12400 0710 680 1110 10.0
13..0 0830 680 1110 10.0
14400 1540 680 1110 11.0
1544 1500 680 1110 11.0
19440 0700 680 1110 10.5
20440 0940 680 1110 13.0
Z2lens 1230 680 1110 13.0
23400 0730 680 1110 12.0
2644 1100 680 1100 13.0
2Taes 0900 870 1110 13.¢
28400 0830 870 1120 1240
290 1100 1110 1120 13.0
3060 1100 1120 1130 13.8
3Neee 1115 1120 1100 14,0
FEB
02400 0900 1120 1113 13.0
03440 0900 1120 1107 13.0
[ 1850 1110 1109 1240
0540 1850 1110 1116 12,0
09,00 0700 1110 1110 13.0
10e0e 0700 1110 1086 13.0
1lees n7roo0 1110 1078 13.0
12440 0700 1120 1090 13.0
2444 1115 1349 1108 l4.0
25,0 1340 1340 1116 12.0
26440 0700 1340 1113 1440
27400 0700 1340 1100 1440
2Ta0e 1045 1340 1100 15.2
MAR
0lees 1600 1330 1149 14.0
02440 0700 1340 1073 14.0
03440 0645 1110 1688 1440
O4ees 1530 1110 1104 1440
08400 1600 1110 1138 15.0
0944 0645 1110 1102 1440
10e0e 0650 1110 1110 1440
1iass 0700 1110 1042 1440
15400 0700 1110 1086 1440
16400 0650 1110 1077 1440
17400 0645 1110 1048 1440
18444 0650 1110 1132 14.0
2244 0655 1110 1091 1440
2340 0700 1110 1081 1440
24400 0645 1110 1087 1640
24444 1040 1110 1140 17.5
25400 0650 1110 1098 16.0
29444 Lagili] 1110 1090 15.0
3040 0650 1110 1078 1640
3lese 0650 1107 1091 1640
APR
0leas 0645 1107 1089 1640
05,40 0700 1105 1090 1640
06400 0645 1105 1066 16.0
07 0650 1108 1069 16.0
08440 0650 1105 1086 17.0
124040 0700 1115 1090 17.0
13¢0e 0650 1105 1088 18.0
léeos 6700 1108 1092 1640
19,44 0700 1106 1088 17.0
20ese 0645 1105 1088 18.0
2leee 0645 1105 1078 18.0
2240 0650 1105 1055 18,0
2640 0700 1335 1087 19.0
2740 n645 1320 1094 19.0
29¢ue 0700 1318 1085 19.0

30440 1000 1320 1110 21.5




COLORADO RIVER MAIN STEM

09424190 COLORADO RIVER AQUEDUCT NEAR SAN JACINTO, CA--Continued

CHEMICAL ANALYSES, WATER YEAR OCTORER 1975 TO SEPTEMRER 1976

SPE-
CIFIC
INSTAN= CON=
TANEOQUS DUCT~

DIS- ANCE TEMPER=
TINE CHARGE (MICRO=  ATURE
(CFS) MHOS)  (DEG C)
0700 1320 1102 ° 21.0
0645 1320 1095 21.0
0700 1320 1099 21.0
p640 1320 1083 20.0
0700 1320 1098 21.0
0650 1320 1086 21.0
0645 1320 1098 22.0
0650 1320 1088 22.0
0700 1320 1083 23.0
0650 1320 1084 23.0
0650 1320 1085 23.0
1000 1320 1097 23.0
0700 1090 1098 23.0
0700 1090 1080 23.0
0650 1090 1088 23,0
0645 1090 1080 23,0
1015 1092 1130 2640
0650 1090 1075 23.0
0645 1090 1066 23.0
0645 1330 1069 23.0
0645 1330 1088 23.0
0645 1330 1069 23.0
0545 1330 1097 23.0
0620 1330 1100 23.0
0645 1330 1067 23.0
0650 1330 1091 2440
0650 1330 1092 24,0
0705 1330 1092 24,0
0650 1330 1059 26,0
0650 1330 1092 24,0
0650 1330 1088 24,0
0645 1330 1096 24,0
1115 1330 1130 24,5
0700 1330 1096 2640
0615 1330 1087 2640
0645 1330 1094 26.0
0620 1330 1082 25.5
0500 1510 1085 2645
0625 1510 1085 2640
0645 1510 1095 26,0
0645 1510 1097 2645
0700 1510 1093 26,0
0650 1510 1084 25,0
0645 1510 1080 2640
0620 1510 1084 2640
0700 1510 1089 2640
0645 1510 1080 2640
1130 1510 1120 27.5
0650 1520 1092 26.1
0650 1520 1102 26.1
0645 1520 1102 26,1
0645 1508 1102 26,7
0645 1510 1102 26,7
0650 1510 1102 26.7
0700 1510 1102 26.1
0645 1510 1102 26.1
0650 1510 1102 26.1
0650 1530 1092 26.1
0700 1535 1102 25,0
0700 1560 1102 25.0
0650 1538 1102 25.0
1130 1538 910 26,5
0650 1538 1102 25.0
0650 1541 1102 25.0
0645 1541 1102 25.0
19,04 0650 1541 1102 25.0
2344, 0650 1520 1102 25.6
26400 0645 1541 1102 25.6
25¢4. 0645 1541 1102 26.1
26440 0650 1541 1102 26,7
. 1300 1541 1071 26,7

3less 0805 1541 1102 26,1




DATE

oct
30eee
NOV
254.s
DEC
29444
JAN
0.4
FER
2740
MAR
2444
APR
30e4e
MAY
28440
JUN
2344,
JuL
204,
AUG
1lees
SEP
09444

B Results based on colony count

TIME

1030
1015
1115
1100
1045
1040
1000
1015
1115
1130
1130

1145

09424190

COLORADO RIVER MAIN STEM

COLORADO RIVER AQUEDUCT NEAR SAN JACINTO, CA--Continued

CHEMICAL AMALYSESs WATER YEAR OCTOBER 1975 T0 SEPTEMRER 1976

INSTAN=
TANEOUS

DIS- PH
CHARGE

(CFS) {UNITS)

1120
680
680

1120

1340

1110

1320

1092

1330

1510

1538

1349

SPE-
CIFIC
INSTAN-  CON-
TANEOUS ~ DUCT=
DIS-  ANCE TEMPER=
TIME CHARGE  (MICRO=  ATURE
(CFS) MHOS)  (DEG C)
0810 1541 1102 26,1
0805 1349 1102 26,1
0745 1349 1102 26.1
0810 1349 1102 26,1
0755 1349 1102 26.1
1145 1349 970 26.0
0745 1349 1065 2641
0705 1320 1043 25.0
0650 1354 1066 25.0
0650 1334 1066 25,0
0655 1334 1066 25.0
0720 1137 1060 25.0
0700 1137 1069 25.0
0650 1137 1054 25.0
0645 1123 1066 25.0
0655 1136 1067 250
0710 1136 1054 25.0
0650 1136 1046 25.0
1300 1136 1053 25.6
0650 1136 1055 25.0
FECAL STREP= NON=
coLI-  ToCOCCI CAR-
TUR= FORM (coL~ HARD= BONATE
B1D~- (coL. ONIES  NESS HARD-
1Ty PER PER (CAyMG)  NESS
(JTUY 100 ML) 100 ML)  (MG/L)  (MG/L)
0 0 B12 320 190
1 0 83 320 200
1 0 4 330 200
15 81 0 320 200
2 81 86 330 200
1 ] A1 310 180
1 0 B2 330 190
1 - - 340 210
2 1 11 340 -
0 0 87 340 210
1 81 B4 330 200
1 0 CL 310 190

outside the acceptable range (non-ideal colony count).

DIS~
SOLVED
CAL=
CIUM
(cAy
(MG/L)

81
80
83
82
84
82
82
85
83
86
84

78

DI1S~
SOLVED
MAG=
NE=
SIUM
(MG)
(MG/L)
28
30
29
29
29
26
36
30
31
31
29

29

DIS-
SOLVED
SODIUM

(NA}
{MG/L)

110

110

110

110

100

100

110

110

110

110

11¢

100

57




58

09424190

COLORADO RIVER MAIN STEM

COLORADO RIVER AQUEDUCT NEAR SAN JACINTO, CA--Continued

CHEMICAL ANALYSESs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DIS~
SODTUM SOLVED DIS~ DIS~-
AD- PO=- ALKA= DIS~ SOLVED SOLVED D18~
SORP = TAS=- BICAR- CAR= LINITY CARBON SOLVED CHLO- FLUO- SOLVED
PERCENT TiON SIUM BONATE BONATE AS DIOXIDE SULFATE RIDE RIDE SILICA
SODIUM RATIO (K) {HCO3) (€03} CACO3 (C02) (S04) {cL) (F) (s102)
DATE {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) {MG/L)
acr
30,0 42 2.7 5.2 133 9 i24 1.0 290 92 o3 7.8
NOV
250 42 2.7 Se4 147 0 121 9 300 90 o4 8.3
DEC
2% o 42 2.6 5.7 154 0 126 1.0 290 91 o2 7.8
JAN
304es 42 2.7 5.0 155 0 127 o8 300 91 3 7.5
FER
27400 39 244 4.8 159 0 130 1.0 290 a9 o4 7.9
MAR
Phoeee 41 245 5.5 159 0 130 N 280 89 3 7.3
APR
30cee 42 246 5.2 151 6 130 1.0 300 87 b 5.2
MAY
2Raue 41 2¢6 4.9 156 0 128 2 310 92 5 5.7
JUN
23440 41 2.6 4.7 - .- - - 300 30 o4 T.6
JuL
2000 41 2.6 Se.2 157 0 129 1.0 290 91 o3 840
AUG
1leee 42 2.6 5.0 157 0 129 1.0 300 90 .3 8.7
SFP
0940 40 245 5.3 147 0 121 4e7 300 a9 o3 8,5
DIS~- DIS~ TOTAL TOTAL
SOLVED SOLVED 01s- DIS=- TOTAL KJEL~ PHYTO=-
SOLIDS SOLIDS SOLVED SOLVED NITRITE DAHL TOTAL TOTAL TOTAL PLANK=
(RESI~ (SUM OF SOLIDS SOLIDS PLUS NITRO=- NITRO=- NITRO=- PHOS= TON
DUE AT CONSTI- (TONS (TONS NITRATE GEN GEN GEN PHORUS (CELLS
180 C)  TUENTS) PER PER (N} (N) (N) (NO3) (P) PER
DATE (MG/L) (MG/L) AC=FT) DAY) (MG/L) (MG/L) {MG/L) {(MG/L) (MG/L) ML)
oCcT
3064 727 689 »99 2200 o111 46 324 2.5 .00 2200
NOV
2544, 724 697 <98 1330 .15 .38 «53 2.3 200 980
DEC
2% .0 727 693 99 1340 $17 «39 «56 2.5 « 01 720
JAN
3044, 730 701 «99 2210 23 56 79 3.5 «00 3200
FEB
2760s T24 683 .98 2620 +16 40 +56 2.5 «01 250
MAR
24%¢es 703 668 «96 2110 .18 21 «39 1.7 «01 520
APR
3000 126 T00 «99 2590 22 «31 +53 2.3 +00 2300
MAY
2844 730 718 «99 2150 «13 «51 64 2.8 £ 01 3800
JUN
23000 - - - -- 17 «50 67 3.0 «01 4200
Jut
2044, 721 699 .98 2940 18 24 42 1.9 «00 2500
AUG
1lese 704 704 96 2920 o146 034 048 2.1 «01 3600
SEP
09¢es 701 683 «95 2550 «13 »56 «68 3.0 «00 1900




COLORADO RIVER MAIN STEM
09424190 COLORADO RIVER AQUEDUCT NEAR SAN JACINTO, CA--Continued

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
PHYTOPLANKTON

PHYLUM

.CLASS

. .ORDER

«o oFAMILY

....GENUS COMMON COUNT PERCENT
DATE TIME «+...SPECIES NAME (CELLS/ML) OF TOTAL

OCT 1030 CHLOROPHYTA GREEN ALGAE
30 + CHLUROPHYCEAE
« +CHLOROCOCCALES
¢+ OOCYSTACEAE
vee s ANKISTRONDE SMUS 0
o0 SCENENESMACE BE
# 4y SCENEDE SMUS 840 37
Ve VOLYOCALES
v o s CHLAMYDOMONADACE AE.
vae s CHLAMYDOMONAS 34 2

u

CHRYSOPHYTA

WHACILLARIOPHYCEAE DIATOMS

« o CENTRALES CENTRIC

+ ¢« s COSCINODISCACFAF

ser o CYCLOTELLA 340 . 15
+ o PENNALFS PENNATE

+ o  ACHNANTHACE AE

+ oo« ACHNANTHES 300 14
e o CYMBELLACEAE

vees CYMBELLA 150 7
o2 s GOMPHONEMATACEAE

os 0o GUMPHONEMA 0
¢ e o NAVICULACEAE NAVICULOLD

ssesIAVICULA 340 15
v o NITZSCHIACEAF

eseeMITZSCHIA 230 io

a

EY

TOTAL PHYTOPLANKTON 2,200

NOV 1015 CHLOROPHYTA GREEN ALGAE
25 +CHLOROPHYCEAE
» « CHLOROCOCCALES
s« 00CYSTACEAE
ves e SELENASTRUM 26 3
v+ « SCENEDESMACEAE
v+ SCENEDESMUS 110 11
«+ VOLVOCALES
++ « CHLAMYDOMONADACE AE
« oo s CHLAMYDOMONAS 53 S

CHRYSOPHYTA

«BACILLARIOPHYCEAE DIATOMS

« o CENTRALES CENTRIC

+++COSCINODISCACEAE

eeesCYCLOTELLA 26 3
vee o MELOSIRA 26 3
v« PENNALES PENNATE

¢+ o ACHNANTHACEAE

+ o0 s ACHNANTHES 240 24
e o CYMBELLACEAE

eees CYMBELLA 260 27
v oo FRAGILARIACEAE

seoseFRAGILARIA . L]
+ s« NAVICULACEAE NAVICULOID

evs s NAVICULA 180 19

=

®

=

#*

E