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METRIC CONVERSION TABLE

ENGLISH UNIT

Inch (in)

Foot (ft)

Mile (mi)

Acre

Square mile (sq. mi.)

U. S. gallon (gal)

Acre foot (acre-ft)

U. S. gallon per minute (gpm)

Cubic feet per second (cfs)

EQUIVALENT METRIC UNIT

2.54 Centimeters

0.3048 Meter

1.609 Kilometers

0.405 Hectare

2.590 Square kilometer

3.785 Liters

1,233.5 Cubic meters

0.0631 Liters per second

1.7 Cubic meters

per minute
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APPENDIX D

SURFACE WATER QUALITY





INTRODUCTION

The Department's Surface Water Quality Data Program provides basic

information about chemical, physical, and radiological quality characteristics

of the State's surface waters. Data presented in this Appendix relate to

Northeastern California as shown on the "Area Orientation Map", all of which

lies within the Central Valley (No. 5) and Lahontan (No. 6) Water Quality

Control Board Regions.

Figure D-1, "Siorface Water Quality Sampling Stations in Sacramento-

San Joaquin Delta", and Figure D-2, "Surface Water Quality Sampling Stations

in Northeastern California", show the locations of stations that are routinely

sampled. Table D-1, "Sampling Station Data and Index", lists pertinent

information in addition to the page numbers on which data for each station

may be found.
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SPECIFIC CONDUCTANCE

Specific conductance of water is a measure of its capacity to conduct

an electrical current. The conductance varies vith the concentration of ionized

substances in solution, and with the temperature of the water. The nature of

the various dissolved substances, their actual and relative concentrations, and

the ionic strength of the sample all affect the specific conductance. Observing

variations in the conductance of a stream permits a good estimate of changes in

dissolved mineral concentration. Specific conductance, as used here, is defined

as the reciprocal of the resistance measured between two electrodes one centimeter

apart and one square centimeter in cross section. All readings are referenced to

25 *C automatically by the measuring instrument.

Specific conductance is recorded continually at a number of key points

in the Sacramento-San Joaquin Delta. Monthly plots of the hourly values for

each station are published quarterly by the Sacramento District. Figures D-3

and B-k show graphs of average daily specific conductance for two major Delta

inflows. The Vemalis (Station 27) recoi\ier is maintained by the San Joaquin

District, and the WaJ.nut Grove (Station 98) recorder by the Sacramento District.

Hourly readings are taken from continuous records and averaged by digital computer

to arrive at average daily vsilues.
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CHEMICAL ANALYSES

Table D-2 lists resiilts of monthly surface water sample analyses.

These data are presented alphabetically by station name as listed in Table D-1,

"Sampling Station Data and Index".

The monthly surface water quality sampling program consists of

selecting locations to be sampled, collection of samples by Department personnel

or cooperators, laboratory analyses by an assigned agency, examination of the

data to note trends or significant changes, and publication of the data and

findings. Samples are collected at or near tide or stream gating stations, and

sampling is performed in accordance with accepted techniques. Comments on local

conditions are noted in field books but are not included in the tabulations.

Table D-2 includes the following items:

Discharge was derived from rating curves for streeun gaging stations

and represents instantaneous flow at time of sampling.

Temperature of the water was measured in the field at the time of

sampling with a standaixl five-inch thermometer having divisions of one

degree Fahrenheit.

Dissolved Oxygen was determined at the time of sampling by the

Alsterberg (Azide) modification of the Winkler Method. Percent saturation

has been corrected for altitude.

Specific Conductance was measured in the laboratory with a Wheatstone

Bridge.

pH was measured both in the field, with a color comparator, and in

the laboratory with a line-operated pH meter.
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Mineral Constituents vere determined in the laboratory in accordance

with U. S. Geological Survey Water Supply Paper No. 1^5^, "Methods for

Collection suid Analyses of Water Samples". Tabiilated values are

€uialytical quantities reported in paxts per million (ppm), which is

equivalent to milligrams per liter, and computed values for equivalents

per million (epm).

Total Dissolved Solids (TDS) concentration was determined from

TDS vs Specific Conductance curves when sufficient historical data were

available. In May and September TDS was determined gravimetrically and

by summation of constituents.

Percent Sodium is the ratio of the sodium concentration to the sum

of the concentrations of the cations, all values being expressed in

equivalents per million.

Hardness was determined in the laboratory by the EDTA titration

method.

Total Hardness was assumed to represent the sum of the concentrations

of cal.cium and. magnesium ions, expressed as calcium carbonate.

Noncarbonate Hardness represents any excess of total hardness over

total alkalinity.

Turbidity was measured in the laboratory with a line operated Hellige

turbidimeter.

Coliform concentration was determined monthly for duplicate grab

samples by the multitube fermentation technique. Maximum, minimum, and

median values for the year are reported. Bacteriologic determinations

were made by the California Department of Public Health's mobile laboratory,

Results are expressed as the most probable number (mPN) of coliform
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bacteria per milliliter of sample. In view of the rapidity and frequency

of change in the density of coliform organisms, numerous samples are

necessary before a truly reliable evaluation can be made.

TRACE METALS

Trace metal analyses of surface water samples were performed

with an emission spectrograph by the U. S. Geological Survey, following

the "Concentration Method for the Spectro-Chemical Determination of

Minor Elements in Water", as published in U. S. Geological Survey Water

Supply Paper 15^0-B. Results are reported in parts per billion (ppb),

which is equivalent to micrograms per liter, in Table D-2, "Trace Metal

Analyses of Surface Water".
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RADIOACTIVITY

Radioassays were performed by the California Department of Public

Health in Berkeley. The analytical method used is outlined in Department

of Water Resources Bulletin No. 65-61, Volume 1, Part 2, "Quality of Surface

Waters in California, I96O-6I, Northern and Central California, Appendixes".

Three minor deviations employed by the Berkeley laboratory are:

1. Cesium-137 is used instead of Thallium-20^ for a reference

standard.

2. In preparing the sample, no colloidal graphite suspension is

added.

3. Extraneous electrostatic charge is eliminated by burning the

membrane filter rather than by adding an anti- static agent.

Results are expressed in terms of activity, measured in micro-

microcuries (10~12 curies) per liter, which is equivalent to picocuries per

liter. A curie has been fixed by the International Radium Stajidard Commission

as 3.7 X 10^^ disintegrations per second. Thus, one curie of an alpha emitter

is that quantity which releases 3»T x 10 alpha particles per second. The

same constant applies to beta particle and gamma ray emission sources. One

micromicrocurie per liter of measured alpha activity implies a content of

radioactive material sufficient to yield 2.22 alpha particles per minute. The

most probable error is reported along with the meas\n*ed value, and represents

the 95 percent confidence limit range for the measurement.

The results of these analyses are listed in Table D-4, "Radioassay

of Surface Water".

1
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ORGAJTEC CHEMICALS

A program of sampling for organic chemicals was begun In 1962.

AnsLLytical results for the 1964 water year are reported in Table D-5,

"Analyses of Organic ChemiceCs in Surface Waters". The organic samples

were composited using carbon absorption techniques developed by the U.S. Public

Health Service. Results of organic analyses are reported in micrograms

per liter. Analytical work for these samples was performed by the

California Department of Public Health in Berkeley.

SALDaTY OBSERVATIOKS

Table D-6 lists salinity sanrpling stations within the Sacramento-

San Joaquin Delta. Locations are shown on Figure D-5, "Lines of Annual

Maximum Salinity Encroachment". The stations are referenced to the Golden

Gate as mile zero, proceeding upstream through the bay systems to the

Delta area. The salinity samples were taken, when possible, at four-day

intervals, one and one- half hours after high-high tide. Concentrations are

reported as chloride in parts per mi3J.ion. The farthest point upstream at

which 1,000 ppm chloride was detected is represented by the line of salinity

encroachment. The lines on Figure D-5 show the 1,000 ppm chloride line for

the 1964 water year and others of historical interest. Table D-7 lists the

maximum observed chlorides for stations during the 1964 water year and other

historical values for these stations. Complete tabulations of salinity

observations made for the 1964 water year are given in Table D-8.

The Salinity Observation program is conducted by the Department

of Water Resources for the U. S. Bureau of Reclamation under an euinual

contract

.
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Sta.
No.

U
11a

lib

12
12b
12c
12d

13
13b
13c
13d
13e
13f
l4a
lUb
15a
150
15d

15e
16
l6a
l6b
l6c
l6d

17
17a
17d
17e
18
l8a

19
19a
19b

SURFACE WATER QUALITY
SAMPLING STATIONS

CENTRAL VALLEY REGION (NO.

Station Name

5)

Sacranento River at Delta
Cottonwood Creek below North Fork

Cottonwood Creek
Cottonwood Creek, South Fork above
Cottonwood Creek

Sacramento River at Keswick
Cottonwood Creek near Cottonwood
Sacramento River at Bend
Clear Creek near Igo
Sacramento River near Hamilton City
Sacrtunento River at Colusa
Stony Creek at Black Butte Dam Site
Thomes Creek at Paskenta
Elder Creek near Paskenta
Stony Creek near Fruto
Sacramento Slough near Knights Landing
Sacramento River above Colusa Trough
Sacramento River at Toland Landing
Sacramento River neeu: Mallard Slough
R.D. 1000 at Second Bannon Slough
Sacramento River above Sacramento Slough
Sacramento River at Rio Vista
Calaveras River at Jenny Lind
Calaveras River near Stockton
Calaveras River below New Hogan Deun

Calaveras River above Hogan Reservoir
Pit River near Montgomery Creek
Pit River near Canby
Indian Creek neeir Crescent Mills
Pit River near Bieber
McCloud River above Shasta Lake
Pit River, South Fork near Likely
Feather River near Oroville
Feather River, North Fork at Big Bar
Feather River, Middle Fork near Merrimac

19c Feather River, South Fork below
Ponderosa Dam

20 Feather River at Nicolaus
20a Feather River below Shanghai Bend
20c Feather River above Verona
21 Yuba River at Marysville
21a Yuba River near Smartville
22 American River at Sacramento
22a American River at Nimbus Dam
22b American River, Middle Fork near Auburn
22c American River, South Fork near Lotus
22d American River at Fair Oaks
23 Mokelumne River at Woodbridge
23a Mokelumne River near Lancha Plana
23b Mokelumne River below Cosumnes River
23c Mokelumne River below Georgiana Slough
27 San Joaquin River near Vemalis
26 Sem Joaquin River at Antioch
aSb San Joaquin River at Jersey Point
Ul Clear Lake at Lakeport
U2 Cache Creek near Lower Lake
'*2a Cache Creek at Highway 53
78 Bear River near Wheatland

79 Cache Creek, North Fork near Lower Lake
80 Cache Creek near Capay
81 Putah Creek near Winters
8la Putah Creek at Diversion to Putah

South Canal
84 Butte Creek nesjr Chico
85 Big Chico Creek near Chico
85a Big Chico Creek at Chico
87 Colusa Trough near Colusa
87a Sacramento River at Butte City
88 Mill Creek near Mouth
88a Cow Creek near Millville
88b Battle Creek near Cottonwood
88c Antelope Creek near Mouth
88d Redbamk Creek near Red Bluff
88e Antelope Creek near Red Bluff
88g Paynes Creek near Red Bluff
9ita GOBumnes River at McConnell
91* Gftsunnes River near Michigem Bar

95a Elder Creek at Gerber
95b Thomes Creek near Mouth

97 Sacramento River at Green ' s Landing
96 Delta Cross Channel near VfeLLnut Grove

99 Little Potato Slough at Terminous
100 Stockton Ship Channel on Rindge Island
101 San Joaquin River at Garwood Bridge
101a San Josujuin River at Brandt Bridge
102 San Joaquin River at Mossdale Bridge
103 Old River near Tracy
103a Grant Line Canal at Trsicy Road Bridge
XOh Old River at CUfton Court Ferry
106 Italian Slough near Mouth
107 Indian Slough near Brentwood
108 Old River at Orwood Bridge
108a Old River at Holland Tract
108b Dutch Slough at Farrar Park Bridge
109 Rock Sloiigh near Knightsen
110 Lindsey Slough near Rio Vista
UOa Cache Slough below Lindsey Slough
112 Old River at Handeville Island
112a False River at Webb Pump
112b San Joaquin River at San Andreas Ldg.

LAHOKTAK REGION (NO. 6)

17b Susan River at Susanvllle
38 Lake Tahoe at Tahoe City
52 Truckee River near Truckee

53 Truckee River near Farad
115 Carson River, East Fork near

Markleeville
115a Carson River, West Fork at Wbodfords
116 Walker River, West near Coleville
116a Walker River, East near Bridgeport

|i
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TABLE D-1

SAMPLING STATION DATA AND INDEX
CEOTRAL VALLK REGION (NO. 5)

Station



TABLE D-1

SAMPLING STATION DATA AND INDEX
CfyVBAL VALLEi' REGION (SO. 5)

Station

Stotion

Number
Location

MOB a M
Period

of

Record

Frequency

{
Sompling

Sampled

by

Analysis

on
page

Sacrajnento River near Haallton City

Sacraaento River at Keswick

Sacraaento River near HalXard Slougb

Sacraaento River at Rio Vista

Sacraaento River above Sacramento Slou^

Sacraaento River at Snodgrass Slough

Sacraanito River at Tblaod Landing

Sacraaento River at Walnut Grove

Sacraaento Slou^ near Knlgbts T^nndlng

San Joaquin River at Antlocb

San Joaquin River at Brandt Bridge

San Joaquin River at Garwood Bridge

San Joeu}uln River at Jersey Point

San Joaquin River at Mossdale Bridge

San Joaquin River at San Andreas Ijuiding

San Joaquin River near Vemalis

Stockton Ship Channel aa Rindge Island

Stony Creek below Black Butte Dam

Stony Creek near Fruto

Tooaes Creek near Mouth

"niooes Creek near Paskenta

Yuba River at Marysville

Yuba River near Saartvllle

13

12

15c

16

15e

97

15a

lUa

28

101a

101

26b

loe

112b

27

100

13c

13f

95h

13d

21

21a

22N/ll*-20

32M/5W-26

2H/1B-5

UH/3B-30

11R/3B-32

6h/»»B-22

3H/2B-21

5hAb-35

11B/3B-21

2H/2B-1B

1S/6E-9

IJI/6E-16

2N/3B-6

2H/6B-U

3H/3E-13

3S/6B-I3

2H/5B-26

23H/UW-26

2IH/6H-I5

25K/3W-35

23H/6W-1*

15HAb-iB

16h/6B-20

1»-51

I1-5I

3-55

J.-51

7-62

6-38

6-52

12-60

6-51

U-51

3-57

9-52

7-52

9-52

3-52

12-61

9-52

8-57

10-60 to 2-64
3-61*

1-59

10-58

U-Jl

4-51

M

M

M

M

A

M

I

ContintK>us

M

M

Q

M

I

M

M

Ccmtlnuous

M

M

N

M

M

B

B

DWR

OWR

UBBR

OHR

OUR

USBR

USBR

OUR

OUR

OHR

UBBR

OHR

USBR

OUR

USBR

OHR

OUR

OHR

lEGS
OHR

OHR

OUR

OHR

DWR

90, 127, 132

91, 127, 1^

92

93, 127, 132

135

94

95, 96, 97, 96

13

99, 132

100, 133

101

102

103, 104, 105, 106

107, 133 , 135

108

12

109

110, 133

111, 133

112, 133

113, 133

114, 147, 133

115, 133

a Beginning of record

b M-Monthly, B-Bimonlhly, Q-Quart«rly , S -Semiannually, A- Annually, l-lrregulor
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TABLE 0-1

SAMPLING STATION DATA AND INDEX
LAHOWTAN REGION (NO. 6)

Station

Stollon

Number
Locotion

MOB a M
P«riod

of

Record

Frequency

of

Sampling

Sompled

by

Anolyeit

on
page

Carson River, Bast Fork near Meu-kleevllle

Carson River, West Fork at Woodfords

Lake Tahoe at Taboe City

Susan River at Susanvllle

Truckee River near Farad

Truckee River near Truckee

Medker River, East neeu" Bridgeport

Walker River, West near Coleville

115

115a

38

17b

53

52

ll6a

116

10N/20E-27

llll/l9B-3l»

15N/17I-7

30N/12B-31

18N/17E-12

17N/i6e-26

6N/25B-3'*

6N/23E-9

9-58

8-58

"-51

4-51

U-51

4-51

8-58

8-58

B

B

B

M

N

B

B

B

DWR

DWR

DWR

DWR

DWR

DMR

DWR

DWR

U7, 136

UB, 136

119, 127, 136

120, 136

121, 127, 136

122, 136

123, 136

124, 136

o Beginning of record

b M-Monthly, B-Bitnonthly, Q-Quarterly , S -Semionnuolly, A- Annually, l-lrregulor
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TABLE D-6

DBSCSIPTTON OF SALIMITY
OBSERVATION STATIOIB

STATIOH



FIGURE D-5

* X

LEGEND

(D SALINITY OBSERVATION STATIONS

LIMIT OF MAXIMUM SEASONAL
ENCROACHMENT OF SALINITY OF
1000 PARTS OF CHLORIDE PER
MILLION PARTS OF WATER

STATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

HYDROLOGIC DATA
IN NORTHEASTERN CALIFORNIA

LINES OF MAXIMUM ANNUAL
SALINITY ENCROACHMENT
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1964

SCALE IN MILES
2 2 4 -137-



TABLE D-7

MAXIMUM OBSERVED SALINITY AT BAY AND DELTA STATIONS
FOR SELECTED YEARS

In parts of chloride per million parts of water*

Station (a)





TABLE D-6

SALnrm obskhvatiohs at bay amd delta stations*
In parts of chloride per milHon parts of water



TABU D-8

SALIHITY OBSKRVATIORB AT BAY AHD DBLTA STATIOaB*
In pwrts of chloride par allllon pwrts at w«t«r



TABLK D-8

SALIMITY OBSBRVATIOHS AT BAY A«D DELTA STATIONS*

In parts of chloride per million parts of water

Station



TABLX D-3

SALUmr OBSERVATIONS AT BAY AHD DKLTA STATIOHS*
In parts of chloride per million parte of water

Station



TABLE D-8

SALDimf OBSERVATIONS AT BAY AMD DELTA STATIOKS*
In parts of chloride per million parts of water

Station
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IIJrRODUCTION

Data presented in this appendix are measured values of selected

quality characteristics of ground waters in Northeastern California. The

program under which this information was obtained consisted of the following:

A. Selection of locations to be sampled.

B. Collection of samples by Department personnel or cooperators.

C. Analysis of samples by an assigned laboratory.

D. Examination of results to note trends or significant changes.

E. Publication of data.

The program was performed in cooperation with other state, local,

and federal agencies.

Field sampling was performed in accordance with accepted engineering

practice. Comments on local conditions were noted in field books, which are on

file in the Department's District offices.

Laboratory analysis of ground water samples was performed, in the

Department's Chemical Laboratory at Bryte smd by contract with the U. S.

Geological Survey laboratory in Sacramento, in accordance with procedures

outlined in "Standard Methods for the Examination of Water and Waste Water",

Eleventh Edition. Heavy metals determinations were made by "wet" analysis at

the Bryte laboratory. Radioassays were conducted by the California Department

of Public Health in Berkeley in a manner identical to that outlined on page 8

Mineral Analyses

Table E-1, "Mineral Analyses of Groiind Water", was prepared for

reproduction by automated procedures in the Department's Engineering Computations

Branch. Expression of results varies slightly from that used in previous

reports. An item-by- item explanation of the table follows:
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state Well Number. The state well niombering system used in this

repoiii is based on township, range, and section subdivision of the Public

Land Survey. It is the system used in all ground water investigations and

for numbering all wells for which data are published or filed by the

Department of Water Resources. In this report the number of a well is

referred to as the State Well Number. Under the system, each section is

divided into 40-acre tracts lettered as follows:

D



sample from a pressure tank, or if some other reason prevented a "fresh"

sample, the temperature was not recorded.

Specific Conductance and pH were determined in the laboratory.

Mineral Constituents were determined in the laboratory. Results

in milligrams per liter were transmitted to the electronic data processing

center, where equivalents per million and percent reactance value were computed

automatically.

Total Dissolved Solids. In some cases two values are reported. The

upper ni:jm'ber represents a summation of constituents; the lower is the result

of a gravimetric analysis.

Total Hardness is computed automatically from the values for calcium

and magnesium concentrations.

Basin and sub-basin names and code numbers are shown on the tabulation

sheets.
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INDEX OF MONITORED AREAS

CENTRAL VALLEY REGION (NO. 5)

5-1.00 GOOSE LAKE VALLEY
5-2.00 ALTURAS BASIN
5-4.00 BIG VALLEY
5-5.00 FALL RIVER VALLEY
5-6.00 REDDING BASIN
5-7.00 LAKE ALMAJ^OR VALLEY
5-9.00 INDIAN VALLEY
5-10.00 AJyiERICAN VALLEY
5-11.00 MOHAIVK VALLEY
5-12.00 SIERRA VALLEY
5-13.00 IJPPSR L-1KE VALLEY
5-15.00 KELSEYVILLE VALLEY
5-16.00 HIGH VALLEY
5-17.00 BURNS VALLEY
5-21,00 SACR>\MH;FrO YALim

5-21.01 TEHANLA COUIWY
5-21.02 GLENN COUNTY
5-21.03 BUTTE COUMY
5-21.04 COLUSA courmr
5-21.05 SUTTER COWriT
5-21.06 YUBA COUNTY
5-21.07 PLACER coumr
5-21.08 SACRAMENTO COUNTY
5-21.09 YOLO COUFTY
5-21.11 SOLANO COUNTY

5-22.00 SAN JOAQUIN VALLEY
SAW JOAQUIN COUNTY

LAHONTAN REGION (NO. 6)

6-1.00 SURPRISE VALLEY
6-4.00 HONEY LAKE VALLEY
6-5.01 SOI/TH TAHOE VALLEY
6-5.02 NORTH TAHOE VALLEY
6-6.00 CARSON VALLEY
6-7.00 TOPAZ VALLEY
6-8.00 BRIDGEPORT VALLEY
6-67.00 TRUCKEE VALLEY
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FIGURE E-l

LEGEND

REGION BOUNDARY

SOUTHERN BOUNDARY

STATE or CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

HYDR0L06IC DATA
NORTHEASTERN CALIFORNIA

GROUND WATER BASINS
IN NORTHEASTERN CALIFORNIA
NORTHERN CENTRAL VALLEY REGION

NORTHERN LAHONTAN REGION
SC<LC OF Ult.CS
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TABLE E-2

RADIOASSAYS OF GROUND WATER
1964

Well Number
(MDB&M)
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TABLE E-3

TRACE ELEMENT ANALYSES OF GROUND WATER
1964

State Well Number

(MDB & M)
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TRACE ELEMENT ANALYSES OF GROUND WATER
1964
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TABLE E-3

TRACE Element analyses of ground water
1964

Stote Well Number

(MDB&M)
Doe Sompied

Constifuei'S in parts per mnhori

Alumi -

nurn

Arsenic Copper iron

(total)

Lead

24N/9E-2A1

24N/9E-10H1

24N/9E-10L1

24N/9E-16H1

24N/10E-6N1

24N/10E-8L1

24N/10E-18d1

24N/10E-19B1

24N/10E-19D1

24N/10E-20D1

14N/8W-23K1

14N/8W-24B2

14N/8W-24L1

13N/7W-15N1

13N/7W-21B1

13N/7W-21H1

13N/7W-21J1

13N/7W-22B2

AMERICAN VALLEY (3-10)

8/20/64 0.08 0.01 0.00 8.9

8/20/64 0.02 0.00 0.00 0.90

8/20/64 0.15 0.00 0.00 0.06

8/20/64 0.02 0.00 0.00 0.31

8/20/64 0.00 0.00 0.00 0.06

8/20/64 0.00 0.00 0.00 1.0

8/20/64 0.00 0.00 0.01 0.12

8/20/64 0.00 0.00 0.03 0.27

8/20/64 0.01 0.00 0.00 0.20

8/20/64 0.01 0.00 0.10 0.02

HIGH VALLEY (3-l6)

6/ 3/64 0.04 0.00 0.02 1.2

6/ 3/64 0.22 0.00 0.00 1.4

6/ 3/64 0.22 0.00 0.00 27

Manqo-
nese

Zinc

0.00



TABLE E-3

TRACE ELEMENT ANALYSES OF GROUND WATER
1964

Stote Well Number

(MDB & M)



TABLE E-3

TRACE ELEMENT ANALYSES OF GROUND WATER
1964

State Well Number

(MDB & M)
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