3/23/2016

Suisun Marsh

Salinity Unit Conversion Document

(JUNE 24, 1986)

-3

-3

-3

-3

-3

-3

-3

-3

Memorandum

Database Documentation

Analytical Methods
Results

Site Descriptions (GIF, 64 kb)

Site Map

Conversion Factors (GIF, 42 kb)

Salinity Conversion Table (JPG, 143 kb)

From || To || Table
EC cL 2: page one (GIF, 87 kb), page two (GIF, 87 kb), page
three (GIF, 45 kb)
cL EC 3: page one (GIF, 83 kb), page two (GIF, 85 kb), page
three (GIF, 44 kb)
EC DS 4: page one (GIF, 85 kb), page two (GIF, 87 kb), page
three (GIF, 27 kb)
DS EC 5: page one (GIF, 84 kb), page two (GIF, 86 kb), page
three (GIF, 27 kb)
cL DS 6: page one (GIF, 85 kb), page two (GIF, 84 kb), page
three (GIF, 27 kb)
DS cL 7: page one (GIF, 85 kb), page two (GIF, 88 kb), page
three (GIF, 28 kb)
COMMENTS
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Equation intercepts and coefficients were not reported for regressions with r2 - statistics less than 0.70 or with sample sizes
less than five observations. Equations should be applied to salinity values between the respective range minimum and range

maximum. If extrapolations are made with values outside this range, caution should be taken when using equations with

negative intercepts, because the predicted salinity could be a negative value. All negative results should be considered zero.

For content questions, contact
Michal Koller

3500 Industrial Blvd

West Sacramento, CA 95691

http://www.dwr.water.ca.gov/suisun/facts/salin/index.cfm
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Phone: (916) 376 — 9728
Email: mkoller@water.ca.gov

http://www.dwr.water.ca.gov/suisun/facts/salin/index.cfm
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Memorandum
STATE OF CALIFORNIA

THE RESOURCES AGENCY

Date: June 24,1986

To:

1. Peter Lee

2. Dick Kretsinger

3. James McDaniel

Kamyar Guivetchi

From: Department of Water Resources
Subject: Salinity Unit Conversion Equations

Historically, the salinity of waterways in the Sacramento-San Joaquin Delta has been expressed as chlorinity (CL-), total
dissolved solids (TDS), and, more recently, electrical conductivity (EC). Since monitoring the EC of water is simple and less
expensive than for the other parameters, a greater number of grab samples and continuously monitored salinity samples
have been analyzed for EC alone. However, it is desirable to convert EC data to its representative CL or TDS value for
many reasons, including: the current definition of water quality criteria in State Water Resources Control Board Decision
1485, the need to express salinity in mass units in water quality simulation models, and the need to compare salinity data
and analytical results with past studies and reports.

Computerization of Decision 1485 water quality monitoring data on the National Computer Center (NCC) IBM mainframe
computer has facilitated an independent comparative analysis of CL-, TDS, and EC grab sample data monitored at
numerous sites in the Delta (relationships have been formulated previously by the U. S. Bureau of Reclamation). Resulting
conversion equations and analytical methodology used are reported herein. These equations revise and update similar work
completed in 1984 and reported in the Delta Impact Analysis Hydrology and Water Quality Staff Paper.

This report is the product of a group effort. Appreciation is extended to the following people for their technical, editorial, and
graphical support: Alan Ng, Robert Plath, Sam Ito, Vera Padjen, Frances O'Hare, and Pamela Casselman.

http://www.water.ca.gov/suisun/facts/salin/memo.cfm 7
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Data Base Documentation

Grab sample data analyzed for CL-, TDS, and EC were collected from 1968 through 1981 by the Department of Water
Resources and the U. S. Bureau of Reclamation. Detailed documentation of the Rource data and data screening editing,
and computerization using the Statistical Analysis System (SAS) software are presented in DWR'’s Preliminary Data Base
Development Documentation and User’s Guide (completed by the Delta Impact Analysis Program (DIA) in October 1984).
(Specifically, these data are stored on the MIN_SOL SAS data set.) Figure 1 (GIF, 36 kb) and Table 1 (GIF, 64 kb) from that
report are presented here to assist readers in identifying the monitoring sites for which conversion equations were developed
(or attempted).

Only surface water samples (depths 4 feet or less) were included, and data were grouped according to water year type
(critical and dry = DRY, above and below normal = NORMAL, and wet = WET). All Decision 1485 salinity samples were
taken during the slack water following daylight high tides. Therefore, the conversion equations are not biased by salinity
variability caused by daily tidal dynamics. The State Water Resources Control Board water year type classification is based
on the Sacramento Valley unimpaired runoff and is defined in Water Right Decision 1485 (August 1978).

http://www.water.ca.gov/suisun/facts/salin/dbdoc.cfm 171
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Analytical Methods

Plots of CL versus EC, TDS versus EC, and CL versus TDS were made initially to determine their relational form. Good
linear relationships were observed for most stations, the exceptions being stations with low salinity values and a narrow
salinity range (e.g., Sacramento River at Greens Landing). The simple linear regression technique performed by the SAS
procedure RSQUARE (see SAS User's Guide: Statistics, Version 5 Edition, 1985) was used to determine the intercept,
slope, and relevant statistics for the linear regression equations.

The general form of the resultant equations is:

where INTERCEPT and COEFF are determined using the regression analysis.

The SAS procedure MEANS was used to determine additional statistics required to express the model error expression (95

percent confidence interval for a predicted value). The general form of the model error expression used for determining the
95 percent confidence interval about a predicted salinity value is:

A separate regression was run between each pair of salinity variables for each station reported in Table | and for each water

year type (ALL, DRY, NORMAL, and WET). In addition, a difference was observed in regression results when the
independent and dependent salinity variables were switched (the direction of the conversion). This is attributed to the
corresponding error of estimation for each of the two regression models. Therefore, a set of equations was developed for
each of the following conversions: Table of Equations

http://www.water.ca.gov/suisun/facts/salin/methods.cfm
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Results

Results of the conversions are presented in Tables 2 through 7.

Each table is structured identically in the following columns:

Table g
Headers Description
RKI STATION River Kilometer Index Station Name
YEAR TYPE ALL, DRY, NORMAL, and WET
INTERCEPT Equation Intercept
COEFF Equation Slope
SAMPLE Number of observations used in the
SIZE linear regression
Equation r2 - Statistic, indication of
R SQUARE goodness of fit between estimated
regression line and sample data
ROOT MEAN Standard Deviation of the random error
SQUARE in the estimated regression (statistic
ERROR used in model error expression)
Arithmetic Mean of independent
MEAN variable (statistic used in model error
expression)
RANGE Lowest independent variable value
MINIMUM used in linear regression
RANGE Highest independent variable value
MAXIMUM used in linear regression
SUM OF Independent variable 55 (Statistic used
SQUARES in model error expression)
T-STATISTIC T-Statistic table entry for 95 percent
95% confidence (alpha/2=0.025) and
CONFIDENCE || applicable sample size

http://www.water.ca.gov/suisun/facts/salin/results.cfm
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http://www water ca gov/suisun/images/table1.gif

table1.gif (1485x 1770)
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Site Map

http://www water ca gov/suisun/facts/salin/sitemap cfm
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http://www water ca gov/suisun/images/conv gif

conv gif (1408x 1726)
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Millimhos and MilliSiemens are equivalent terms.

Sea water is approximately 35 parts per thousand, or 52 millimhos per cm.

1 cubic yard = 27 cubic feet

1 square yard = 9 square feet

1 acre = 43,560 square feet or 4,840 square yards
1 gallon =.133 cubic feet

1 acre foot = 327,518 gallons

http://www water.ca.gov/suisun/images/salinityConversion jpg
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