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To: Clerk of Superior Court of Orange County

SANTA ANA RIVER WATERMASTER

FOR

ORANGE COUNTY WATER DISTRICT VS. CITY OF CHINO, ET AL

CASE NO, 117628 — COUNTY OF ORANGE

February 15, 1972

and All Parties

Re: Watermaster Report for 1970-71

Gentlemen:

MAILING ADDRESS
3788 MC CRAY STREET
RIVERSIDE, CALIFORNIA 92506
TELEPHONE:

We have the honor of submitting the first annual report of

the Santa Ana River Watermaster.

The obligations under the judgment

in Case No. 117628, entered April 23, 1967, became effective on
October 1, 1970.

The principal findings of the Watermaster for the water year
1970-71 are as follow:

(1
(2)
(3)
(4)
(5)

(6)
(7)
(8)

At Prado

Base Flow at Prado
Annual Weighted TDS of Total Flow
Annual Adjusted Base Flow
Cumulative Adjusted Base Flow
Cumulative Entitlement of OCWD

at Prado
Cumulative Debit (5)-(4)
One-third of Cumulative Debit
Minimum Required Base Flow

in 1971-72

38,402

727
38,402
38,402

42,000
3,598
1,199

38,199

acre-feet
ppm

acre-feet
acre-feet

acre-feet
acre-feet

acre-feet

acre-feet

(714) 686—1070



Clerk of Superior Court of -2- February 15, 1972
Orange County and All Parties

At Riverside Narrows

(1) Base Flow at Riverside Narrows 17,061 acre-feet
(2) Annual Weighted TDS of Base Flow

at Riverside Narrows 704 ppm
(3) Annual Adjusted Base Flow 17,012 acre-feet
(4) Cumulative Adjusted Base Flow 17,012 acre-feet
(5) Cumulative Entitlement of CBMWD

and WMWD at Riverside Narrows 15,250 acre-feet
(6) Cumulative Credit 1,762 acre~feet
(7) One-third of Cumulative Credit 0
(8) Minimum Required Base Flow

in 1971-72 13,420 acre-feet

The above findings show that for the water year 1970-71 there
exists a debit of 3,598 acre-feet in the obligations of Chinc Basin
Municipal Water District and Western Municipal Water District in the
discharge of Base Flow downstream from Prado Dam. During the follow-
ing water year, 1971-72, the minimum required Base Flow is 38,199
acre-feet, At Riverside Narrows, there exists a credit of 1,762 acre-
feet, which reduces the obligation of San Bernardinmo Valley Municipal
Water District during the water year 1971-72 to a minimum required
Base Flow of 13,420 acre-feet.

Sincerely yours,

Santa Ana River Watermaster

By: //‘},&,cu ‘}’-.z](qr*ff"-py'la-,-\,l
Max Bookman

Willé;& J. Carroll

L v _,/’ .f’{/{;}% /
. James C. Hanson

| ———— "‘i‘lrf“ Ll ?‘7’7;——:::‘7‘4-’ P et
-7 _7 John M. Toups ¢

(Gl 1 b

Albert A Webb S

Enclosure
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CHAPTER 1
INTRODUCTION

Obligations under the. physical solution set forth in the Judgment of Case No. 117628,
Orange County Water District versus City of Chino, et al, entered April 17, 1969, accrue from and
after October 1, 1970. This annual report of the Santa Ana River Watermaster is for the water year
1970-71. The Judgment establishes the entitlements and obligations of the four major public water
districts overlying the Santa Ana River watershed, namely, the San Bernardino Valley Municipal
Water District, Western Municipal Water District, Chino Basin Municipal Water District and Orange
County Water District. A physical solution for satisfaction of these water rights and obligations is
set forth in the Judgment.

The Court also appointed a Watermaster, composed of a committee of five persons, to
administer and enforce the provisions of the Judgment. The Santa Ana River Watermaster
commenced its activities on May 26, 1969. Pertinent data subsequent to the findings of the Court
were compiled and analyzed for each water year commencing with the water year 1967-68. On
February 1, 1971 the Santa Ana River Watermaster issued an annual report for the water year
1969-70 for the information of the Court and the Parties. Since the provisions of the Judgment
become effective October 1, 1970, this report for the water year 1970-71 is the first annual report
required by the Judgment.

Scope of Report

Section 7(¢) of the Judgment required the Watermaster to report to the Court and to each
party not more than 5 months after the end of each water year starting with 1970-71. The items to
be reported upon are as follow: |

(a) Prado Accounting

(1) Base Flow at Prado

(2) Annual Weighted TDS of Total Flow at Prado
(3) Annual Adjusted Base Flow

4) Cumulative Adjusted Base Flow

(&3] Cumulative Entitlement of OCWD at Prado
(6) Cumulative Credit or Debit
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{7) One-third of Cumulative Debit
(8) Minimum Required Base Flow in Following Year
(b) Riverside Narrows Accounting
(1 Base Flow at Riverside Narrows
(2) Annual Weighted TDS of Base Flow at Riverside Narrows
(3) Annual Adjusted Base Flow
(4) Cumulative Adjusted Base Flow
(5) Cumulative Entitlement of CBMWD and WMWD at Riverside Narrows
(6} Cumulative Credit or Debit
@) One-third of Cumulative Debit
(8) Minimum Required Base Flow in Following Year
The above listed items as determined by the Watermaster for the water year 1970-71 are
hereinafter set forth. The balance of Chapter I contains a brief history of the litigation and a
summary of the Judgment. This first chapter is followed by Chapter II, “Activities of Watermaster,”
Chapter III, “Water Supply Conditions,” Chapter IV, “Base Flow at Prado,” and Chapter V, “Base

Flow at Riverside Narrows.”

History of Litigation

The complaint in this case was filed by the Orange County Water District on October 18,
1963 seeking an adjudication of water rights against more than 2,500 water users in the area
tributary to Prado Dam within the Santa Ana River Watershed. Thirteen cross-complaints were filed
in 1968 extending the adjudication to include an additional 1,500 water users in the area
downstream from Prado Dam. Thus, there were involved in this case some 4,000 parties. It became
obvious that every effort should be made to arrive at a settlement and a physical solution in order
to avoid the enormous and unwieldy litigation that would be involved.

Efforts to arrive at a settlement and physical solution were pursued by public officials,
individuals, attorneys, and engineers. Attorneys for the parties organized in order to further this
objective. Among other things, they provided guidance for the formation and activities of an
engineering committee to provide them with information on the physical facts.

An initial meeting of the engineers representing the parties was held on January 10, 1964.
Agreement was reached that it would be beneficial to jointly undertake the compilation of basic

data. Liaison was established with the Department of Water Resources, State of California, on
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requests for information to be obtained from the State’s studies for use by the parties. Engineers
representing the parties were divided into sub-committees which were given the responsibility of
investigating such things as the boundary of the Santa Ana River watershed and its subareas,
standardization of the ferminology, the location and description of wells and diversion facilities,
waste disposal and transfers of water between subareas.

On April 30, 1964, the joint engineering committee prepared a list of preliminary
engineering studies directed toward settlement of the Santa Ana River water rights litigation. This
list of basic information was in response to a request from the attorneys’ committee at a meeting
held April 17, 1964. Special assignments were made on selected items to individual engineers to
provide information requested by the attorneys’ committee.

The attorneys and engineers for the defendants then commenced a series of meetings
separate from the representatives of the plaintiff in order to consolidate their position and to
determine their course of action. On October 7, 1964 engineers for the defendants presented the
results of the studies made by the joint engineering committee. The defendants’ attorneys requested
that additional information be provided on the methods of measuring flow at Prado and the
historical supply and disposal of water passing Prado Dam segregated into the components of flow
and designating the amount of supply which was usable by the downstream area. On December 11,
1964, this supplemental information was presented to the defendants’ attorneys.

During 1965, engineers and attomeys for the defendants held numerous conferences and
conducted additional studies in an attempt to determine their respective positions in the case. Early
in 1966, the plaintiff and defendants exchanged drafts of possible principles of settlement.
Commencing March 22 and ending April 13, 1966, four meetings were held by the engineers to
discuss the draft of principles for settlement. |

On February 25, 1968 the defendants submitted a request to the Court that an Order of
Reference be issued requesting the State Department of Water Resources to determine the physical
facts. On May 9, 1968 the plaintiffs’ attorney submitted motions opposing the Order of Reference
and requesting that a preliminary injunction be issued. In the Meantime, every effort was being
made to come to an agreement on a stipulated judgment. Commencing on February 28, 1968 and
extending until May 14, 1968, six meetings were held to determine the scope of physical facts on
which agreement could be reached so that if an Order of Reference were to be approved by the

Court, the work under the proposed reference would not repeat the extensive basic data collection
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and compilation which had already been completed and on which engineers for both plaintiffs and
defendants had reached substantial agreement. Such basic data were compiled and published in two
volumes under date of May 14, 1968 entitled “Appendix A, Basic Data.”

On May 21, 1968 an outline of a proposal for settlement of the case was prepared and a
committee of attorneys and engineers for the parties commenced preparation of the settlement
documents. On June 16, 1968 the Court held a hearing on the motions it had received requesting a
preliminary injunction and an Order of Reference. The parties requested that the Court delay the
hearings on these motions in view of the efforts toward settlement that were underway. The
plaintiff, however, was concerned regarding the necessity of bringing the case to trial within the
statutory limitation and, accordingly, on July 15, 1968 submitted a motion to set the complaint in
the case for trial. On October 15, 1968 the trial was commenced and was adjourned after one-half
day of testimony on behalf of the plaintiff. Thereafter, thg parties filed with the Court the
necessary Settlements Documents including a Stipulation for Judgment. The Court entered the
Judgment on April 17, 1969. This terminated the many years of controversy over water rights along
the Santa Ana River involving the issues and parties embraced in Orange County Water District

versus City of Chino, et al.

Summary of Judgment

Provisions of the Judgment became effective on October 1, 1970. The Judgment does not
define the water rights of the individual claimants. Instead, it provides for a regional allocation of
water supply of the Santa Ana River system and establishes entitlements and obligations among the
four existing major public water districts overlying the aggregate of substantially all of the major
areas of water use in the watershed. Dismissals were entered as to all defendants and cross
defendants other than these four major public districts. These districts, the locations of which are
shown on Plate 1, “Santa Ana River Watershed,” are the remaining parties to the Judgment and are
as follow:

0N Orange County Water District (OCWD), representing all lower basin entities which

are located within Orange County downstream from Prado Dam.

(2) Western Municipal Water District (WMWD), representing middle basin entities

located within Riverside County on both sides of the Santa Ana River primarily
upstream from Prado Dam.

3 Chino Basin Municipal Water District (CBMWD), located in San Bernardino County
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Chino Basin area, representing middle basin entities within its boundaries and
located primarily upstream from Prado Dam.

(4) San Bernardino Valley Municipal Water District (SBVMWD), representing all entities

within its boundaries, and embraced within the upper portion of the Riverside Basin
area, the Colton Basin area (being an upstream portion of the middle basin) and the
San Bernardino Basin area, being essentialiy the upper basin.

A physical solution under the stipulated Judgment provides, in general, that SBYMWD shall
be responsible for the delivery of an average annual amount of Base Flow at Riverside Narrows and
CBMWD and WMWD shall jointly be responsible for‘ an average annual amount of Base Flow at
Prado. Essential to the understanding of the provisions of the Judgment is the definition of certain
important terms, The total surface flow passing a point of measurement is divided into components,
which are defined in the Judgment as follow:

“(1y Storm Flow - That portion of the total surface flow passing a point of measurement,
which originates from precipitation and runoff without having first percolated to
ground water storage in the zone of saturation, calculated in accordance with
procedures referred to in Exhibit B.

(2) Base Flow - That portion of the total surface flow passing a point of measurement
which remains after deduction of storm flow.

(3) Adjusted Base Flow - Actual base flow in each year adjusted for quality as

provided........
The Judgment sets forth a declaration of rights. Briefly stated, the Judgment provides that
the water users in the area downstream from Prado Dam have rights, as against the upstream users,
to receive an average annual supply of 42,000 acre-feet of Base Flow at Prado Dam, together with
the right to all Storm Flow reaching Prado Dam. Water users in the area upstream of Prado Dam, as
against the downstream users, have the right to divert, pump, extract, conserve, store and use all
surface and ground water supplies originating within the upper area, so long as the lower area
receives the water to which it is entitled.
The physical solution set forth in the Judgment requires that SBVYMWD shall be responsible
for an average annual Adjusted Base Flow of 15,250 acre-feet at Riverside Narrows subject each
year to the following:

(D A minimum Base Flow of 13,420 acre-feet plus one-third of any cumulated debit,
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” (2) After October 2, 1986, if no cumulated debit exists, the minimum quantity shall be

‘ (-\ 12,420 acre-feet.

r 3) Prior to 1986, if the cumulated credit exceeds 10,000 acre-feet the minimum

. quantity shall be 12,420 acre-feet.

'- 4) All cumulated debits shall be removed by the discharge of a sufficient Base Flow at
Riverside Narrows at least once in any ten consecutive years following October 1,

‘F 1976. Any accumulated credits shall remain on the books of account until used to

L offset any subsequent debits or until otherwise disposed of by SBVMWD.

r (5 The Base Flow at Riverside Narrows shall be adjusted using weighted average annual

' TDS in such Base Flow in accordance with the formula set forth in the Judgment.

'- The obligations under the physical solutions for meeting the Adjusted Base Flow of 42,000

) acre-feet at Prado Dam for the benefit of the downstream water users as shared by CBMWD and

{- WMWD are as follow:

L (1) Minimum Base Flow at Prado shall not be less than 37,000 acre-feet plus one-third

E""' of any cumulated debit.

o (2) After October 1, 1986, if no cumulated debit exists, the minimum quantity shall be

r"\ 34,000 acre-feet.

) (3) Prior to 1986, if the cumulated credit exceeds 30,000 acre-feet, the minimum

;" guantity shall be 34,000 acre-feet.

* “4) Sufficient quantities of Base Flow shall be provided at Prado to discharge

!r' completely any cumulated debits at least once in any ten consecutive years

< following October 1, 1976. Any cumulative credits shall remain on the books of

- account until used to offset any subsequent debits, or until otherwise disposed of by

L. CBMWD and WMWD.

- (5 The Base Flow at Prado during any year shall be adjusted using the weighted average

Eﬁ : annual TDS in the total flow at Prado (Base Flow plus Storm Flow) in accordance

r~ with the formula set forth in the Judgment.

. The accounting provided for under the Judgment allows credit to be earned when the

- average annual Adjusted Base Flow exceeds 15,250 acre-feet at Riverside Narrows and 42,000

P

) M

P ]
.

acre-feet at Prado. Debits accrue when the average annual Adjusted Base Flow falls below the above

quantities at the respective locations. The adjustment of Base Flow for water quality is to provide
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an incentive to maintain a better quality water as a result of implementation of the physical
solution. That is, when the water quality is improved over a certain amount, the quantitative
amount of the obligation is decreased; but when that water quality is impaired beyond a specified
limit, the quantity of the obligation is increased. This is one of the first comprehensive
adjudications in Southern California which includes provisions applicable to the quality of water in

addition to the determination of quantitative rights.

-



Santa Ana River Watermaster. Seated left to right:

Albert A. Webb, Secretary, Western Municipal
Water District

James C. Hanson, San Bernardino Valley Municipal
Water District

Mabel C. Flood, Assistant Secretary

Max Bookman, Chairman, Orange County Water
District

William J. Carroll, Chino Basin Municipal Water
District

John M. Toups, Orange County Water District
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CHAPTER 11
ACTIVITIES OF WATERMASTER

During the 1970-71 water year the Watermaster consisted of Max Bookman, William J.
Carroll, James C. Hanson, John M. Toups and Albert A. Webb. Mr. Hanson was appointed to the
Wastermaster by order of the Court dated February 11, 1971 and replaces Mr. Clinton Henning who
passed away January 9, 1971.

The first meeting of the 1970-71 water year was held May 14, 1971 for purposes of
establishing a work program and budget for the ensuing fiscal year. The Committee also elected Max
Bookman Chairman and Albert A. Webb Secretary.

The program of activities undertaken by the Watermaster included principally the collection
and analysis of data, maintenance of records and preparation of the annual report presenting the
determinations and findings as required by the Judgment. Since May 14, 1971 there have been six

meetings of the Watermaster.

Stream Flow and Water Quality Measurements

The most important data required in implementing the provisions of the Judgment relate to
the operation of the necessary gaging stations for measurement of discharge and to the monitoring
of water quality. There has previously been a program of stream flow measurements and water
guality monitoring by the U.S. Geological Survey (USGS) carried out in cooperation with the
districts named as parties to the Judgment.

The stream flow measurements at Prado Dam and Riverside Narrows had been included for
many years in the cooperative program between the USGS and the State Department of Water
Resources. This arrangement has been continued through the 1970-71 water year. Measurements
were also made at three additional stations added during the 1969-70 water year. These stations are
located on the Santa Ana River at Prado Park, Metropolitan Water District Upper Feeder crossing,
and Mission Boulevard Bridge. The data collected from these new stations supplements the
measurements made at Riverside Narrows and Prado Dam and have aided materially in determining
the Base and Storm Flows at these stations.

Maintenance of a reliable gage at the Riverside Narrows Pedley Bridge Station has
historically created difficult problems. However, during the 1970-71 season culverts installed at

Pedley Bridge to provide access for reconstruction of the bridge spans destroyed during the 1969
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flood have provided a stable control section and measurements obtained during the past year are
considered good.

Measurements made at the crossing of the Metropolitan Water District Upper Feeder
indicated a very close éorrelation with the Pedley Bridge measurements adjusted for the discharge of
the Riverside Water Quality Control Plant; the difference being well within the limits of accuracy
assigned to the two stations. The Watermaster in cooperation with the USGS has investigated the
feasibility of improving the channel and constructing a permanent control section at the MWD
crossing. The cost of these improvements are esﬁmated at about $12,000, Subject to the availability
of matching funds, one half of this cost would be paid by the USGS. Pending confirmation of the
availability of these matching funds and in light of the accuracy of the measurements being
obtained at Pedley Bridge, the Watermaster has elected to continue operation of both stations at
least through the 1971-72 season. Until such time as it can be ascertained whether the station at the
MWD crossing can be substituted for the Pedley Bridge gage, the Watermaster will continue to
utilize the measurements made at Pedley Bridge for Base Flow determinations. In addition to the
foregoing WMWD and CBMWD also financed a cooperative program with USGS for gaging Temescal
Creek near Corona, Cucamonga Creek near Mira Loma and Chino Creek near Chino.

The water quality data utilized by the Watermaster for the findings set forth in the report
were obtained by the USGS from monitoring stations located at Prado Dam and the MWD crossing.
In addition, the quality of the Riverside Water Quality Control Plant was also monitored by the
USGS. The water quality monitoring below Prado Dam and at Riverside Narrows is financed by the
parties in cooperation with the USGS. At Prado Dam, OCWD pays one-half of the cost of the
cooperative program, and SBVMWD, WMWD and CBMWD pay one-half of the cost of the Riverside
Narrows Station. ‘

The costs incurred for the stream flow and water quality data collected and analyzed by the

USGS and used by the Santa Ana River Watermaster are set forth in Table 1.

Field Inspections

During its May 14, 1971 meeting the Santa Ana River Watermaster along with
representatives of the USGS inspected each of the gaging and water quality monitoring stations
utilized in gathering data necessary for determinations required by the Judgment. During the yeara
number of field inspections of the various gaging facilities were made by individual members of the

Watermaster.
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Photograph No. 2

Gage Structure on Mission Boulevard
Bridge - Looking Upstream

Photograph No. 3

Looking Downstream from Gaging
Station just above MWD Crossing



Photograph No. 4 Gage-Height Monitoring Equipment
At MWD Crossing Gaging Station
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TABLE 1

COSTS FOR USGS MEASUREMENTS USED BY
SANTA ANA RIVER WATERMASTER
July 1, 1970 to June 30, 1971

San Bernardino Valley Municipal Water District

At Riverside Narrows

Surface Water Gage $1,150.00
At Riverside Water Quality Control Plant
Surface Water Gage 250.00
Water Quality Monitor 400. 00
TDS Samples 72.00
At MWD Crossing
Surface Water Gage 284,00
TDS Samples 72,00
At Prado Park 400.00
Analysis, Data Preparation and Council
to Santa Ana River Watermaster 500, 00 $ 3,128.00
Western Municipal Water District
Same as SBVMWD ($1.00 difference due to
rounding) $3,127.00
Temescal Creek Discharge 425,00
Cucamonga Creek Discharge 425.00
Chino Creek Discharge 425.00 4, 402,00
Chino Basin Municipal Water District
Same as WMWD 4,402,00
Qrange County Water District
At Prado Dam
Water Quality Monitor and counsel to
Santa Ana River Watermaster $6, 000,00
TDS Determination 650,00
At Prado Park 800. 00 7, 450. 00
Total for Parties $19, 382.00
Santa Ana River Watermaster
At Mission Boulevard $1, 700. 00

Total for Parties and Watermaster

United States Geological Survey

Grand Total

$21,082.00
21, 082.00

$42, 164.00

-10-
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Compilation and Analysis of Basic Data

The Watermaster has established records and procedures for compiling and analyzing the

basic data necessary in order to carry out the provisions of the Judgment. These records include the

following:
(D
(2)
(3)
4)

(5)
(6)
(7)
(8)
%)

(10)

(11)

Daily precipitation at San Bernardino County Hospital.

Flow of Santa Ana River at USGS gaging station below Prado Dam.

Flow of Santa Ana River at USGS gaging station at Prado Park.

Flow of the Santa Ana River at Riverside Narrows at Pedley Bridge (Van Buren

Boulevard).

Flow of the Santa Ana River at MWD crossing.

Discharge of Riverside Water Quality Control Plant into the Santa Ana River.
Flow of the Santa Ana River at Mission Boulevard Bridge.

Specific conductance and TDS of the waters of the Santa Ana River below Prado
Dam.

Specific conductance and TDS of the waters of the Santa Ana River at MWD
Crossing.

Specific conductance and TDS of the discharge of the Riverside Water Quality
Control Plant.

Operation of Prado Reservoir.

Based on this compiled data, determinations were made of Base Flow, Storm Flow and

relationships between specific conductance and TDS of various points along the river. These

determinations are explained in detail in Chaptefs IV and V.

Special Requests

During the August 26, 1971 meeting, a representative of the Santa Ana Watershed Planning

Agency met with the Watermaster and requested information concerning the special problems

involved in accounting for State Water Project water which may be conveyed through existing

natural and improved channels of the Santa Ana River system.

-11-



After analysis and consideration, the Watermaster replied to SAWPA outlining the
additional gaging stations and procedures considered necessary for proper accounting of such

nontributary water which might be discharged into the Santa Ana River system.

Administrative Costs

In accordance with Paragraph 7(d) of the Judgment, the fees and expenses of each of the
members of the Watermaster are to be borne by the district which nominated such member. All
other Watermaster administrative costs and expenses are bome by the parties, with OCWD assuming
40% of the cost and CBMWD, SBVMWD and WMWD each bearing 20% of the cost. The Judgment
further provides that the Watermaster may from time to time, in its discretion, require advances of
operating capital from the parties.

Table 2 is a statement showing the income and expenses of the Santa Ana River Watermaster
for the fiscal year 1970-71. The expenses as shown total $8,298.23 as compared to a budgeted
amount of $30,000. The reason for the difference is that certain anticipated expenditures for
construction and rehabilitation of gaging stations have not yet been made.

On June 5, 1971, the Watermaster advised the parties that the budget for the ensuing fiscal
year 1971-72 would be $23,000. Table 3 shows the items and amounts included in said budget.

Funds that may be needed for the improvement of gaging stations have been included in the budget.

-12-
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TABLE 2

INCOME AND EXPENSE
SANTA ANA RIVER WATERMASTER
July 1, 1970 - June 30, 1971

Income

Orange County Water District

San Bernardino Valley Municipal Water District

Western Municipal Water District

Chino Basin Municipal Water District

Balance June 30, 1970

Exeense

Secretary - Office Expense 6/27/70 to 4/24/71

Toups Engineering, Inc.

Collection of basic data for water quality at
Riverside Narrows, below Prado Dam, at MWD
crossing, and Riverside Water Quality Control
Plant; preparation of outflow hydrograph at
Prado Dam and computation of weighted E, C,
for the 1969-70 water year at Prado and MWD
crossing; work on 1969-70 Annual Report, with

necessary revisions and editing.

Bookman and Edmonston

Preparation of 1969-70 Annual Report, including

graphs and diagrams

Albert A, Webb Associates

Collection of data and preparation of Riverside
Narrows hydrograph; preparation of data from
U.S, Corps of Engineers for Prado Reservoir

surface elevation charts

James M. Montgomery, Consulting Engineers, Inc.
Preparation and printing of 250 copies of

1969-70 Annual Report

Western Municipal Water District

Reimbursement for amount paid USGS for 50%
of the cost of gaging station at Mission Boulevard

Balance 6/30/71

-13-

$5, 000. 00
2, 500,00
2,500.00
2,500.00 $12,500.00
2,300.79
$14, 800, 79
$ 857.61
3,975.97
852, 71
270.00
641.94
1, 700.00 8,298.23
$ 6,502.56
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TABLE 3

SANTA ANA RIVER WATERMASTER BUDGET

Administration

Supporting Engineering Services

Outside Computer Services

Additional gaging and monitoring
stations, including construction
operation, and maintenance

Total

July 1, 1970

tc

June 30, 1971

’

-14-

$ 3,000
15, 000
2,000

10, 000

$30, 000

July 1, 1971
to
June 30, 1972

$ 3,000
10, 000
0

10, 000
$23, 000
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CHAFPTER 111
WATER SUPPLY CONDITIONS

With the exception of return flows from pumped water and deliveries of imported water,
the flow of the Santa Ana River is directly related to the volume of precipitation accruing to the
Santa Ana River Watershed. Between 1944 and 1965 the southern California area experienced one
of the worst droughts in history. In fact, during the water year 1960-61 the rainfall recorded at the
San Bernardino County Hospital was only 6.00 inches. This was about 33 percent of the 1934-35
through 1959-60 Base Period average of 17.98 inches and was a record low. During 1966-67 the
rainfall at San Bemardino was 22.96 inches and in 1968-69 the rainfall was 31.79 inches. This
abundant rainfall has resulted in increased amounts of Base Flow during recent years. During
1969-70 the rainfall at San Bernardino was only 9.35 inches, however, the effects of the heavy
precipitation during 1966-67 and 1968-69 continues to be felt. For the period 1964-65 through

1970-71 the average rainfall at San Bernardino was 16.61 inches which is 92 percent of the Base

Period average.

Precipitation During 1970-71

During the 1970-71 water year the precipitation at the San Bernardino County Hospital
amounted to 11.97 inches, which is 66 percent of the Base Period average. Only two major storms
occurred during this season. The first and largest storm commenced November 25, 1970 and
continued intermittently for five days. The second major storm commenced December 14, 1970
and had a duration of about nine days. Although the water year 1970-71 was below normal in
rainfall, Base Flow showed only a slight decrease.’

Figure 1 shows the seasonal precipitation and the accumulated departure from the 1934-35

through 1959-60 Base Period average.
Runoff During 1970-71

Below Prado Dam

Figure 2 shows the Storm and Base Flow components of the total flow in the Santa Ana
River below Prado Dam,

The total flow of the Santa Ana River at Prado Dam during 1970-71 was be]bw the 26-year
Base Period (1934-35 through 1959-60) average, amounting to only 51,864 acre-feet, as compared

to the Base Period average of 78,780 acre-feet per year.
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As discussed above, the seven-year period 1964-65 through 1970-71 expernienced an average
annual rainfall slightly less than the 26-year Base Period average at the San Bernardino Station.
During the seven-year period the discharge at Prado Dam averaged 103,420 acre-feet annually
compared to the 26-year Base Period average of 78,780 acre-feet.

The Base Flow below Prado Dam decreased progressively during the extended drought
period and reached a low in 1960-61 of 26,190 acre-feet. Since that year, due to improved rainfall
conditions, the Base Flow has increased. During 1969-70 the Base Flow increased to 39,074
acre-feet. The below normal rainfall of the 1970-71 water year was evidenced by a decline in the
Base Flow to 38,402 acre-feet as compared to the 26-year Base Period average of 47,470 acre-feet.
The average annual Base Flow at Prado Dam for the seven-year period 1964-65 through 1970-71,
amounted to 34,046 acre-feet.

At Riverside Narrows

Figure 3 shows the components of natural flow in the Santa Ana River at Riverside Narrows
and the sewage effluent from the Riverside Water Quality Control Plants for the period from
1934-35 through 1970-71.

The total natural flow (excluding City of Riverside’s sewage effluent) at Riverside Narrows
for the 1970-71 water year was below the 26-year Base Period average, amounting to 24,112
acre-feet as compared to the Base Period annual average of 43,530 acre-feet.

The average seasonal natural flow at Riverside Narrows for the seven-year period (1964-65
through 1970-71) was 62,410 acre feet as compared to the Base Period average of 43,530 acre-feet.

The Base Flow at Riverside Narrows decreased from 27,120 acre-feet in 194344 to 16,410
acre-feet in 1954-55, increased to 19,470 acre-feet in 1957-58, then decreased to an all-time low of
13,450 acre-feet in 1965-66. Since that time, the Base Flow at Riverside Narrows has gradually
increased to 17,223 acre-feet in 1969-70. In 1970-71 the Base Flow at Riverside Narrows decreased
to 17,061 acre-feet as compared to the 26-year Base Period annual average of 22,190 acre-feet. The
average annual Base Flow at Riverside Narrows for the seven-year period 1964-65 through 1970-71

was 16,160 acre-feet.

Sewage Effluent from Riverside Water Quality Control Plants

Since prior to 1950 the sewage effluent from the Riverside Water Quality Control Plants,
which is discharged at the Riverside Narrows, has been increasing in amount. In 1949-50, the

amount of treated effluent from Riverside No. 1 and No. 2 plants was 3,960 acre-feet. By 1959-60,
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the discharge from these plants had increased to 9,900 acre-feet. By 1969-70, the discharge of
sewage effluent from the combined treatment plants was 18,657 acre-feet. Thus the contribution of
sewage effluent by the City of Riverside has been increasing at a rate of about 800 acre-feet per
year. This trend is illustrated on Figure 3. The sewage discharge of the Riverside Water Quality
Control Plants during 1970-71 was 18,619 acre-feet, a very slight decrease from 1969-70.
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CHAPTER IV
BASE FLOW AT PRADO

This chapter deals with the analysis of the flow at Prado Dam, the calcuiation of the amount
of Base Flow at Prado credited to CBMWD and WMWD and the calculation of the Adjusted Base

Flow, The adjustment of Base Flow is made on the basis of the weighted average annual TDS of the
total flow at Prado.

Total Discharge at Prado

The total discharge of the Santa Ana River at Prado during 1970-71 water year amounted to
51,864 acre-feet as measured at the USGS gaging station below Prado Dam. This can be compared
to the 26-year average annual flow of 78,780 acre-feet during the Base Period of 1934-35 through
1959-60. During the water year 1970-71, a minimum monthly discharge of 1,396 acre-feet was

recorded in September and a maximum monthly discharge of 13,075 acre-feet occurred in

December.

Components of Flow

Of the total discharge at Prado during the 1970-71 water year 38,402 acre-feet was Base
Flow and 13,462 acre-feet was Storm Flow. The components of flow were independently
determined by each of the five members of the Watermaster using the general procedure set forth in
the Work Papers of the engineers for the parties in reaching the physical solution provided for in the
Judgment. The Base Flow of 38,402 acre-feet represents an average value of the computations
submitted by the five members of the Watermaster, Details of the scalping procedure are described
in the following section and the results are graphically shown on Plate 2. The components of flow

of the Santa Ana River at Prado Dam for each month in the 1970-71 water year are listed in Table
4,

Operation of Prado Dam and Reservoir

During the 1970-71 water year water was stored behind Prado Dam during the period
November 27, 1970 to April 1, 1971. The effect of gate operations at Prado Dam was to regulate
total outflow as measured at the USGS stream gaging station downstream of Prado Dam. During
this 126-day period the water stored in Prado Reservoir varied up to a maximum of 4,337 acre-feet

and the maximum mean daily flow released to the lower Santa Ana River was 356 cfs.
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Photograph No. 5 Gage-Height Monitoring Equipment
at Prado Park Gaging Station

Photograph No. 6 Gaging Station below Prado Dam -
Looking Upstream
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TABLE 4

COMPONENTS OF FLOW AT PRADO.DAM
FOR WATER YEAR 1970-71

(In Acre Feet)
UsGs Regulated

Measured Storm Base
Month Outflow Flow Flow
Oct 2,412 0 2,412
Nov 4,370 1,218 3,152
Dec 13,075 8,727 4,348
Jan 7,184 2,295 4, 889
Feb 4,909 357 4,552
Mar 4, 860 258 4,602
Apr 4,009 242 3,767
May 3,727 365 3, 362
Jun 2,929 0 2,929
Jul 1,587 0 1,587
Aug 1,406 0 1,406
Sep 1,396 0 1,396
Total 51, 864 13,462 38, 402

Generally, during storms the Corps of Engineers operated the Prado gates so that some of
the storm runoff was temporarily held in storage behind the dam. As the storm ended, Prado
Reservoir storage was gradually reduced by the controlled releases to the downstream water
conservation facilities operated by Orange County Water District.

Base Flow

To facilitate the separation of the Storm Flow component from the Base Flow component,
the daily inflow to Prado Reservoir was estimated. This was done by using reservoir stage records
from the Corps of Engineers and dam outflow records from the USGS. Daily reservoir water surface
elevations were converted to acre-feet of storage by use of Corps of Engineers’ relationship between
the water surface elevation and the storage capacity. Daily reservoir inflow was computed by use of
the equation: Inflow = Qutflow + Change in reservoir storage. The computed inﬂoW was compared
against the partially measured tributary inflows to insure that the computed inflow using a reservoir

stage component was reasonable.
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The general procedure used by the members of the Watermaster to separate the 1970-71

flow components is outlined below:

(1

(2)

(3)

(4)

(5)

(6)

(7

(8)

The daily records of both calculated inflow to Prado Reservoir at described above
and outflow at Prado Dam as measured by the USGS were plotted for the entire
water year as shown on Plate 2.

On this graph, the daily precipitation recorded at the San Bernardino County
Hospital was plotted.

On this same graph, the reciprocal of daily evaporation (in inches) at the Riverside
Experimental Station was plotted.

On this same graph, significant items of Prado Dam operation were noted, such as
daily fluctuation of water in storage and gate operation.

Using the above data, an initial determination was made of those days having no
Storm Flow component. Non-storm periods exclude the time from commencement
of rainfall until the end of the recession flow following each storm period. Use was
made of the inflow hydrograph to determine base flow when discharge of stored
water occurred during non-storm periods. All adjacent non-storm days were fitted
with smooth curve segments to average out the day-to-day fluctuations.

Utilizing the above curve segments during non-storm periods, a continuous smooth
Base Flow curve was drawn and extended across the balance of the time when
storms occurred. The shape of the curve throughout the year is similar to that
utilized by the Engineers in scalping of prior years and was developed from data on
historical discharges during non-storm periods. Duting periods of Storm Flow when
no storage change occurred in Prado reservoir, the outflow hydrograph was used to
determine the components, but when changes in storage occurred in Prado reservoir,
the inflow hydrograph was used. Storm Flow periods include the time not included
in item (5) above.

Arriving at an opinion of the location of the curve separating the two components of
flow required the exercise of judgment, taking into consideration itéms (1) through
(6) above and, to some extent, the variation in Base Flow which occurred in the
previous water year.

The Base Flow curve is used for separation of components of flow during storm

intervals. Mean daily storm flow, including stored daily storm flow releases was

-20-
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computed by subtracting the value of the Base Flow curve from the total mean daily
as recorded at the USGS gaging station below Prado Dam. For these days, Base Flow
was designated as the value shown on the Base Flow curve.

(9 For those days outside of the storm periods, and for those days when water was not
stored behind Prado Dam, Base Flow was accepted as the total discharge measured

at the USGS station below Prado.

Water Quality

During the water year 1970-71, the weighted average total dissolved solids (TDS) for the
total flow passing Prado was found to be 727 ppm. This determination of the water quality at the
USGS gaging station below Prado Dam was made using measurements obtained by the USGS which
operates a multiple parameter water quality monitoring recorder at this station. A continuous
stream of water from the Santa Ana River is pumped to the water quality monitor. A continuous
record of data recorded on a punched tape is obtained for determination of specific conductivity,
temperature, chlorides, dissolved oxygen and pH. Average daily values for TDS which were
generated from specific conductance data recorded at this water quality station are shown on Plate
3.

Examination of the TDS piot provides an interesting insight to the reaction of Santa Ana
River water quality to upstream events. The first major interruption of the smooth TDS trace
occurred on November 26th. This was the first day of significant rainfall in the watershed after
months of dry weather. Evidently, runoff from this precipitation flushed the accumulated debris in
the watershed into the Santa Ana River, causing a jump in the TDS from the 820 ppm level to over
950 ppm. The rise was short-lived, as additional rainfall on the 29th and 30th caused the runoff of
large quantities of good quality water into Prado Reservoir. This effect is reflected in the response
of the TDS which fell to 376 ppm by December 1st.

After the initial storm of the year, the response of the TDS concentration during times of
significant storm runoff is reflected by a noticeable dip in the trace. This reaction is qﬁite evident
after the heavy rainfall on January 12th, March 13th, April 25th, and May 6th.

During the months of July, August, and September, a noticeable degradation of the water is
evident from the rise in the TDS trace. The upturn in TDS began on July 12th which corresponds to
the beginning of construction work on the Santa Ana River above Prado Reservoir, This

construction work diverted and dammed the flow in the main Santa Ana River channel thus causing
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Photograph No. 7 Water Quality Monitoring Equipment Located
at Gaging Station below Prado Dam

Photograph No. 8 Gage-Height Monitoring Equipment Located
at Gaging Station below Prado Dam



poor quality water from sources downstream of the diversion to increase the TDS of the water
passing the monitoring station below Prado Dam. This poor quality water apparently comes from
the Temescal-Corona area.

Personnel from the USGS make weekly inspections of the station to determine if equipment
is operating satisfactorily and to secure grab samples of water from the river for laboratory
determinations of total dissolved solids and for specific conductance. During periods of storm
runoff the USGS visits the station at least once each day for the purpose of taking additional grab
samples to provide a more detailed record of possible changes in water quality during periods of
Storm Flow. These samples are analyzed for TDS and for specific conductance,

At the end of each month, the punched tape from the Prado monitoring unit is transmitted
to Washington, D.C. for machine processing. A summary tabulation of data for all items is obtained.
The summary also shows the maximum, minimum and the mean hourly reading each day of record.
The results of the machine processing are returned to the USGS staff in Garden Grove, California
for review and to eliminate inconsistent data. A corrected summary is then made available to the
Watermaster, along with a more detailed record of specific conductances showing instantaneous
values at two-hour intervals,

Utilizing the USGS water quality records, the following analyses were performed by the
Watermaster to determine the annual weighted TDS:

(1) The USGS record of gage heights of the Santa Ana River below Prado was utilized to

select days when the discharge was relatively uniform. A maximum variation of 10
cfs from high to low flow conditions could be expected on such days. On these days,
the mean hourly specific conductance, as computed by the USGS, was accepted as
representative of the daily weighted value.

2) During storm periods when the daily discharge varied, numerous flow measurements,
together with the respective specific conductance measurement, were used to
determine the weighted mean daily specific conductance value.

(3) Laboratory analyses of the 67 grab samples taken by the USGS below Prado Dam
during the 1970-71 season were run to determine both specific conductance and
TDS. Results of these analyses were used to prepare a correlation between specific
conductance and the corresponding TDS. A detailed discussion of this statistical

analysis is presented in the following section.
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Santa Ana River below Prado Dam for the water year 1970-71 was run through a statistical
computer program. This is a linear regression program for data sets in two variables, x and y. From
input data points, described by their x and y coordinates, an equation is produced that best fits
these points, from a least squares viewpoint. The computer program calculates six different types of
equations based on the assumption that y (TDS) is a function of the independent variable x (EC).

The computer output results of the analysis of the 1970-71 data is shown below:

(1)
12)
13)
4
15)
(6}

1.0000 - the value which represents a perfect correlation between x and y data points. Further

statistical analysis of the data as analyzed by the linear regression program is given below for

(4) The resulting equation from the curve fitting operation was then used to determine

the mean daily TDS corresponding to the mean daily specific conductance values for

each day of the year.

(5) The mean daily TDS values were then multiplied by the mean daily flow. These
products were then summed and divided by the total flow for the year to determine

the weighted average annual TDS value for the water year. This value was 727 parts

per million of total dissolved solids for the 1970-71 water year.

Statistical Analysis of EC and TDS Relationships

An analysis of the correlation of electrical conductivity versus total dissolved solids in the

Form of the
Equation Curve Type

TDS = A+B (EC) Linear

TDS - A|lE ~ P (B x EC)| Exponentiai

TDS - A(EC]B Power Function

Tbs A + B/EC Hyperbaolic

TDS 1/|A - B(EC)] Hyperbolic

TDS - EC/|A + B (EC)] Hyperbolic

Note that the value of the index of determination for equation (6) most nearly approaches

equation (6):

Correlation Coefficient = 9904

Index of
Determination

[ = = I = I = N =}

Standard Error of Intercept (A) = 24.87 x 10°6
Standard Error of Slope (B) = 28.22 x 1073

L9723
L9046
. 9782
. B858
L9209
. 9809

Y -Intercept

(A)

-10.99
231.04
L6025
1277.5
32.44x 107
1.566

4

Slope
{B}

. 6460

98,37 x 10~

1.008

-59.47 x 107

5

-51.73 x 10~

51.82 x 10

f
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On the basis of these statistics, equation (6) was selected as the relationship for relating the
1970-71 USGS mean daily electrical conductivity values to mean daily TDS values. The equation
used for this relationship was:

TDS = (EC)/[(1.566 + 0.0005182) (EC) ]

Adjusted Base Flow

According to the Judgment, “The amount of Base Flow at Prado received during any year
shall be subject to adjustment based upon weighted average annual TDS in Base Flow and Storm

Flow at Prado as follows:

If the Weighted Average TDS Then the Adjusted Base Flow
In Base Flow and Storm Flow shall be determined by the
at Prado is: formula:

35
Greater than 800 ppm Q- 42,000 Q (TDS - 800)
700 ppm - 800 ppm Q .

35
Less than 700 ppm Q+ 42,000 Q (700 -TDS)

Where: Q = Base Flow actually received.”

As noted above, the Base Flow of the Santa Ana River below Prado Dam determined by the
Watermaster amounted to 38,402 acre-feet for water year 1970-71. The weighted average annual
TDS of the total flow was 727 ppm. No adjustment to the Base Flow of 38,402 acre-feet was

necessary because the value of the weighted average annual TDS lies between 700 and 800 ppm.

Entitlement and Credit or Debit

From pages 12 and 13 of the Judgment, the following description of the obligation of the
CBMWD and WMWD is given: “CBMWD and WMWD shall be responsible for an average annual
adjusted Base Flow of 42,000 acre-feet at Prado...CBMWD and WMWD each year shall be
responsible for not less than 37,000 acre-feet of Base flow at Prado, plus one-third of any
cumulative debit....”

The Watermaster is required to maintain a continuing account of a list of pertinent items at

Prado for each year. A list of these items and the 1970-71 values are shown below:
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(2)
(3)
(4)
(5)
(6)
(N
(8)

Base Flow at Prado

Annual Weighted TDS of Total Flow
Annual Adjusted Base Flow

Cumulative Adjusted Base Flow
Cumulative Entitlement of OCWD at Prado
Cumulative Debit (5) - (4)

One-Third of Cumulative Debit

Minimum Required Base Flow in 1971-72

-25-

38,402 acre-feet
727 ppm
38,402 acre-feet
38,402 acre-feet
42,000 acre-feet
3,598 acre-feet
1,199 acre-feet
38,199 acre-feet
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CHAPTER V
BASE FLOW AT RIVERSIDE NARROWS

As stated in Chapter 1, the physical solution set forth in the Judgment requires that
SBVMWD “......shall be responsible for an average annual Adjusted Base Flow of 15,250 acre-feet at
Riverside Narrows.” This chapter deals with the analysis of the flow at Riverside Narrows, the
calulation of the amount of Base Flow received and credited to SBVYMWD, and the calculation of
the Adjusted Base Flow, the adjustment being made on the basis of the weighted average annual
TDS in the Base Flow.

Total Discharge at Riverside Narrows

The surface flow of the river at the Riverside Narrows has been measured by the USGS since
1929, first at a gaging station located approximately one-half mile downstream from the Union
Pacific Railroad Bridge, which was moved in 1943 to a downstream location at Pedley crossing, now
known as Van Buren Boulevard. A flood which occurred during the 1968-69 water year washed out
a portion of the bridge across the river at this location. This increased the difficulty of maintaining
the surface water gage at Van Buren Boulevard, and led to the installation of a surface water gaging
station upstream a short distance above the Metropolitan Water District Upper Feeder Bridge
crossing, which is situated on the opposite side of the river from the original location of the
Riverside Narrows surface water gaging station. This surface water gaging station, which is 132 miles
upstream from Van Buren Boulevard, also houses a monitor for the determination of electrical
conductivity.

In 1947, the City of Riverside constructed a sewage treatment plant a short distance
upstreamn from Van Buren Boulevard., This plant was enlarged in 1968 and the effluent was
discharged directly to the Santa Ana River upstream from Van Buren Boulevard, with the result
that the surface water flow at Van Buren Boulevard includes the sewage effluent from the Riverside
Water Quality Control Plant.

A comparison of the surface flow and the Base Flow component at the -two measuring
stations shows that apparently the measurement made at the MWD crossing station is slightly higher
than the measurement taken at Van Buren Boulevard. Dual measurements are still continuing, and
for the year 1970-71 it was the Watermaster’s decision that Base Flow at Riverside Narrows is

defined as that portion of the total surface flow passing the point of measurement at Pedley Bridge
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Photograph No. 9 Weir No. 2 and Gage at Riverside
Water Quality Control Plant

Photograph No. 10 Culverts Used as Measuring Orifices
at Van Buren Boulevard Bridge
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which remains after deduction of the sewage effluent discharged to the river by the City of
Riverside above the measuring point and Storm Flow.

The total flow was measured by the USGS at Pedley Bridge. The sewage flow contributed to
the river by the City of Riverside was measured both by the USGS and the City of Riverside, each
utilizing a separate metering device. In computing the sewage flow, however, the measurements of
the USGS were used.

The total surface discharge of the Santa Ana River at the Riverside Narrows (Pedley Bridge)
for the water year 1970-71 amounted to 42,732 acre feet, of which 18,619 acre feet was sewage
effluent discharged from the City of Riverside Water Quality Control Plant immediately upstream
of Pedley Bridge.

Components of Flow

The components of the total flow of the Santa Ana River at Riverside Narrows at Pedley
Bridge for the 1970-71 water year include sewage effluent, Storm Flow, and Base Flow. These

components, by months are listed in Table 5.

TABLE 5

COMPONENTS OF FLOW AT RIVERSIDE NARROWS FOR
WATER YEAR 1970-71

{Acre Feet)
Total Flow

Total Sewage minus Storm Base

Month Flow Flow Sewapge Flow Flow Flow
Qct 3,116 1,654 " 1,462 0 1, 462
Nov 7,124 1,551 5,573 4,096 1, 477
Dec 5,883 1,571 4,312 2,666 1,646
Jan 3,221 1,565 1,656 75 i, 581
Feb 3,086 1,392 1,694 81 1,613
Mar 3, 142 1,529 1,613 22 1,591
Apr 2,818 1,491 1,327 73 1,254
May 2,951 1,531 1,420 ' 38 b, 382
June 2,834 1,529 1, 305 0 1,305
July 2,834 1,585 1,249 0 1,249
Aug 2,924 1,601 1,323 0 1,323
Sept 2,799 1,620 1,178 0 1,178
Totral 42,732 18,619 24,112 7,051 17, 0613

#*The Base Flow of 17,061 acre-feet represents an average value derived
[rom scalping conditions made by the five members of the Watermaster.
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The total flow consists of 44% sewage flow, 16% Storm Flow, and 40% Base Flow.

Base Flow

The daily flow of the river, excluding the sewage flow from the City of Riverside, was
plotted, together with the daily precipitation record at San Bemardino County Hospital. This
hydrograph is shown on Plate 4. Based on this hydrograph and utilizing in general the same
procedures as are reflected in the Work Papers of the engineers (as referenced in Paragraph 2 of the
Engineering Appendix of the Judgment), a separation was made between Storm Flow and Base
Flow and the two components calculated.

Each of the five members of the Watermaster independently made a determination of each
component, based on his own judgment and his own interpretation of the method used in the
previously referenced Work Papers. The value for Base Flow of 17,061 acre-feet, as shown in Table
5, is the mathematical average of the five determinations. Plate 4 is indicative of the scalping done

by the Watermaster.

Water Quality

Under the terms of the Judgment it is necessary to determine the weighted average total
dissolved solids (TDS) content of the Base Flow at Riverside Narrows.

To accomplish this, the USGS has installed a specific conductance measuring device and
recorder immediately upstream from the river crossing of the Upper Feeder of MWD, which is also
upstream from the point of discharge of the effluent from the Riverside Water Quality Control
Plant to the river. The USGS operates and maintains this monitoring device in the same manner as
the more complex one operated at Prado. The data collected from this monitor are augmented by
periodic grab samples. Water quality data are collected and analyzed as described in Chapter IV.

During the year, 59 grab samples were collected and analyzed for total dissolved solids and
specific conductance. These data were utilized to derive a relationship between specific conductance
and total dissolved solids by applying the least-squares linear curve fitting method. This relationship
was used with the weighted mean daily specific conductances to generate a corresponding set of
mean daily TDS values.

The major difference between the determination of the average annual TDS for the water
year at Riverside Narrows as compared to the same determination at Prado is that only Base Flow is

used in determining the weighted average. The Judgment provides that “....during periods of Storm
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Flow, the TDS of Base Flow shall be estimated.” Based on discussions among the engineers during
the period the Judgment was being formulated, it was generally agreed that the specific
conductance and, hence, the TDS, would be the average of the values of these quality indicators
that were recorded immediately before Storm Flow commenced and immediately after Storm Flow
ended, In the analysis for 1970-71, the values for the day before and the day after a Storm Flow
period were used.

In the computation, the mean daily TDS values were multiplied by the mean daily Base
Flow. The resultant products were then summed and divided by the total Base Flow for the year to
yield the average annual TDS for the water year, This value was 704 parts per million for the water
year 1970-71. The TDS, expressed in ppm, for each day in the 1970-71 water year, together with
the rainfall occurring at San Bemardino, is shown on Plate 5. Records of the quality of the sewage
flow are also compiled by the Watermaster and during 1970-71 TDS varied from a low of 592 ppm
to a high of 783 ppm and averaged 655 ppm.

Adjusted Base Flow

Paragraph 5(b)(2) of the Judgment provides that “The amount of Base Flow at Riverside
Narrows received during any year shall be subject to adjustment based upon the weighted average

annual TDS in such Base Flow, as follows:

If the Weighted Average Then the Adjusted Base
TDS in Base Flow at Flow shall be determined
Riverside Narrows is: by the formula:

11
Greater than 700 ppm Q- 75350 Q (TDS-700)
600 ppm - 700 ppm ' Q

11
Less than 600 ppm Q- m Q (600-TDS)

Where Q = Base Flow actually received.”
From the previous subsection, the weighted average annual TDS in the Base Flow at

Riverside Narrows for the water year 1970-71 was 704 ppm. Therefore, the Adjusted Base Flow is
17,012 acre feet.

-20.
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Entitlement and Credit or Debit

Paragraph 5(b) of the Judgment states that “SBVMWD shall be responsible for an average
annual Adjusted Base Flow of 15,250 acre feet at Riverside Narrows.....SBVMWD each vear shall
be responsible at Riverside Narrows for not less than 13,420 acre feet of Base Flow plus one-third

of any cumulative debit....”

A list of the accounting items and the 1970-71 values for these items, as required by

Y )

ry

g

3 .'”"").’. YTy Ty 7Y OTTY Y T

Paragraph 4 of the Engineering Appendix to the Judgment, is detailed below:

(1} Base Flow at Riverside Narrows 17,061 acre-feet
(2) Annual Weighted TDS of Base Flow at Riverside

Narrows 704 ppm
(3) Annual Adjusted Base Flow 17,012 acre-feet
(4) Cumulative Adjusted Base Flow 17,012 acre-feet
(5) Cumulative Entitlement of CBMWD and WMWD at

Riverside Narrows 15,250 acre-feet
(6) Cumulative Credit 1,762 acre-feet
(7} One-third of Cumulative Debit 0
(8) Minimum Required Base Flow in 1971-72 13,420 acre-feet

-30-



CAJON SUMMIT
ELEV.4259"

MT. SAN _ANTONIO ‘
ELEV.I0080

ELEV. 8738

SAN BERNARDINO VALLEY /"74",‘.
MUNICIPAL WATER DISTRICT

ANTA .
~ 7}

o
ONTARIO
ELEV.998"

CHINO

ELEV. 730"
Bl ,
SLOVERZ, 'ELEV.980
MOUNTAIN %)

MENTONE

FEDLANDS ELEV.1640"

ELEV.1357 '
A TN

i %

gton

-

oaE CR

1 ’““\ul\“‘
pEULE'

WiLLS §
LEV.858

RIVERSIDE an

[¢] =,

SAN GORGONIO MOUNTAIN
ELEV.11802"

1,
|||u‘ 1

RIVERSIDE NARROWS

- ¥y A

FULLERTON
%

-
STRIC

BUENA PARK
' ELEV.I84°
()
i
k o -
—d - 8 RS Kl
» WESTER‘!\I‘\\MUNICIPAL WATER DI
~ WWYOE RIVERSIDE COUNTY
’ PIGEON PASS
ELEV. 1910°

ELEV. 78

ANAHEIM
o]

ELEV. 187"

AV =
Yhadin

t

s
4,
”"W""’ﬁmﬂ‘"’;
Z
7

ELEV. 2600
BEAUMONT
o]

SAN GORGONIO PASS
ELEV. 2616

W seaL seacw
h O
GAVILAN

SANTA ANA

ELEV. 111"

COUNTY

ORANGE

-
h-d
[}
-n
_:%:%"\\!‘w"ﬁ
H‘l(é"!,”;;' ":{. ;f/
NEWPORT BEA
o SﬂNT}AGOPE?K SANTA ANA R'VER WATERSHED
ELEV.5687
C“"v
SCALE OF MILES
4 0 4 8
PLATE |




APRIL MAY JUNE JULY AUGUST SEPTEMBER

10 15 20 285

JANUARY FEBRUARY MARCH
10 10 15 20 28

DECEMBER

NOVEMBER

OCTOBER

15 20 25 5 10 15 20 25 5 10 15 20 28 5 10 15 20 2B

10

15 20 2B

10

-1 5

5 15 20 25 5 10 15 20 2S5 5

15 20 25 5 10 15 20 25 5 10 15 20 25

10

B

[T T mmams: TT T T
1 1 3 L @ 1 L W
1 1 “ - LA u
- o
- T
- + 3 4 | -
- ey ©
e ]
133 BE 1.1 Il x o B
1 t T = -
: + +
d Ho
1 1 H .
2 &
X i + 11 b 4 u
: s
! 1
:
. ﬁ
3 1
1 I )
1 it H
H H s
- ' em ]
: 3
1 1 o
t o
-~ =
o t o
I o
1 e
T
I
4 s ,
_w! - T R &
- i -
] e +, = smmn & §%)
e T $
HH e 3% T~
mu t + !
I 5 I (o]
T T o
1 : -
1 -
1 z L8 &
1 T e L4 i A
e I o - 1 1 o
M i T T e 3
T 3 s + i f
T - e : n
- : - —
£ T - e = . :
1 - - - — :
m— 1 T — T — !
Tan ; - : RS B
i = 1 T 1
1 ; unnysnnw
S - i - ' 8 “
T FHH — 1
: ; t 1 T T — +— o
: T ;
1 ™
¥ T 'S : I T = =as o
? oo T I y i +
! : - =
s _. 1 - - n
T 1 T T I 1 1
s S ] 7 :
- ﬁ - 0
T T I L 5 5 %
- 1 1 - ,ﬁ L L
: T t T
n
- 1 1 = ¥
]I‘ } - T .s ‘e
= t H ., S
F i 1 1) I
aSREnE B } = i
am { it I ot o
i H I 1
am I : =T 3 o
e HH N
T T (e T
| 1 1 i n
1 T I 1 T1 ik
! -
TLE ¥
1 ©
: -
i 1 .
- n
:
1 Py “
1 1 T H n
! THF = — o
I i} ¥ b - T I m -
e | HH = T Ho
1 o EREE BEEECEE: = EEEESSSES-J - N
L T ;. T - "
1 - 1 | =3 1] B
4 .. e ~
am S & T H s 38 55 v i
o T mEE . e i
H - B B S Ho
m. . 1] T w1 T e -
f H T , T e f HHHH A
: : : 2 ] ; = 0
T 1 T 0 - T T 7] 1 i ¥ T ™
n@ilor .8 x I e i ! = - a L ] SRR E
= o SEEEESES 1 T SuES B HE { i &
W { | ] b 1 : 1 HHH ey =a
i - - 1 1
Emm H 1 SR ERSE. eEERE e, i mm ; 1 ; N
L 49 H 11 > N - 1 -4 t 1 i I
1 H = ; H H 0
Tr . H } e B aaE: Ea HH v
e AT A - ym e T
aa =azsan: ! ; S oE H Hn
’ = =
EREa 1 T 1 i H H
-+ F+oer —t by I
ZaEi b : k 3 ocESiakes iakeas °
L Ll I 113 . 1 11
mawn 1 == H =
! wm
—+ T r n
HEEE I . T ! ] HH
H I T 1 I - -
1 ! 1
- } 1 -
. ! T ! O T r
£ i H ” I ,fﬂ HH . n
- I e T -
HH T %R a1 1 - M T HHH ! 1 } F ”
ey HHH \- HE H , 0
+ 1 1 1 : T 1 1
- - : -+ - - - - -
- HH L ! BTN EREEE T = S m - A
EESSNESESESESdss HH : E e i B . g s e
RN ERnEE ey 1 e 1 T 1 HHHH nam: T ¥ -+ 1 1 H - -
BEY B . ¥ T T 8 s sl R Tt 1 1T 1
Emumas mEameman mms : a8 ! I Ean = ” : W : H o
] . - T EEHE s - I I I I = . i it
FLE- 1 + HHHH 1 t Tt T S
N 1 8 | " = !
SRS RERaEaabass e 1 T 13 2R ; me A 5
RS SR nAaa o s T ] ] T kT t 11 H H
- T T I H - BEE = EEES 5 1 iE Ry XEm
an 1 1 : T IS N rim mma
! jE=as o : ! 0
: faw == F + - L=
: , H- Ez f - imS nSma e W
. 44 o
L I . 1 i T [=]
i S EEaEEny) % s feicd apERa g N
{ T s TH I i 5
\_—v\ - - -1 T L o - il
T -H 17 o % it i o r
1 . mE A 1 T Ho
i 14 - = HH » Smgme
oy - " o =
H H RS SandlbEag EeEE L
- - T I T nw n
- |- I T 1T 1] - i 0
44 i 1d L L.
T T - H H —
1 SR 00 8 ot iy
= ! ! Enaaybanwe
H Aammamas ! T T
=T T = e L= gem = Y]
o]
N
0
(¢}
b
qmn
n
o
(o]
N
]
-
o
n
n
o
[e]
o
0
=}
0

S3IHONI

dNOD3S ¥3d 1334 218ND

DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER

NOVEMBER

OCTOBER

DISCHARGE OF SANTA ANA RIVER BELOW PRADO DAM & SAN BERNARDINO RAINFALL

PLATE &

1970 - 1971 )

(WATER YEAR



INCHES

TOTAL DISSOLVED SOLIDS- PARTS PER MILLION

i 0]
AUGUST SEPTEMBER

357" 336" 095" 0.80" Wik 113" 104" 0.02"

OCT.OBER NOVEMBER DECEWBER JAN LIARY FEBRUARY MARCH AFPRIL MAY JUNE JULY

3 10 15 20 25 5 10 15 20 23 5 10 15 20 28 5 10 15 20 28 % 10 1% 20 25 8 10 18 20 28 3 10 5 20 28 % 10 15 20 28 % 10 15 20 25 3 10 153 20 25 3 10 15 20 28 s 10 18 20 2B
ArEh TR T e ; T\IHI'[H TTITIT _ilf; T l“_ PHED TR T H i H Jl T 1 H H b H HH- AREY
y p o b |} 3 it M F RN+ 1 i3 ¥ [adnss } . ] | . RENSERERAN FH
s s ffdes i et et 1 4 mawy (W L1 9 . N L 3. 5 1 4 H1 HH 444+1-
) T NI i e pusny ey I ' v ,4.: i [EHT T - Sups NS ] FHHEE fH i H —a_‘
E‘ ]{]; l ] i TN o L H I
N St [ . i 3 Vi
I4gRaianantna pes! H T bin 481 i i ! Eainl g ¥
Sanalopiicsastasy ] HE i 2 . § Il a
i T |- T [ ¥
TN R T I a8 T DD [T
e v & o AN
I HE S - W ¥ hw
Ty i Hapiges: T I 1]
1 | H e HH 4 H J T
i A 1AW ] HH H I T it ] L ] pusdy
H Lok vilas st | :ﬂﬁ H Ll [ u L
M 1 i | ++ .
T i e 1t i 4 T
H 1A N HHHH THH 1 H . AEBY E& H HHH
: 1l g a1 = 3t M
. H - I — L ‘;, 1
a8 b faad e H 1 > B ] H
Qg : ‘ :
I {i; ; - 11t : T T T it i £ i o i35
. i i et e 1 H Y FRENE H i 3t H +H
1 f T T
I ﬂ——g—y— T T A‘ 11 +-H nen 4 [ t + - - 1] it iB ]
ISR 4 e RN i : B i | T ! H Hi 1 e
e : : ; T HHH 1000
i Tl K i bk e a1is : _ '
T H [l | b :ﬁp’: H ] r
L B L3 - He VEELE {+ LT 4 b 3 1
T THHRTTEATT BT I 1 ! H : H ges Y
L Y M H 1 1 .| H N PRRE ARERE
‘ o g : : 900
! e ; H i IO TH H T Y E
R i = i - BRRSi g + 3 & H
11 H i o < L ! 1 idti - REEL_IRRRAQELE H I
EANRES T 3 u t g sagys EAERS Eiangs i
hUH LA , i e ! TR
aatilihi® s 3P it h T ! it e, 1 sl 800
: E H H 1 1 ¥ T] Tt A58 ) FERE HH ERansa0angundany i
i HT T I : i ¥ o . 1
o { m =1 o ﬂﬁt Ai
¥ t | - " BRI 44 F -I
I ; T T ; B ) TR 3
diidittatit issiieas ; i 700
. I T 4 Equyisubd e ] i 3 T
: ’ 1 ! .
N T - -4 + -1 T =
600 - : : 600
i H . . n 1 1
s » T |
. w1 BRRYE I 5
1 [ H : H
T ! 1 p T : 15 g ; 500
i : . 7 iises 1an HEFeT HH ! e ¥
: ! | 1 I
i ; H b R I i BRFERS Igas
; L - - : ¥ 4 tre b T
400 - ARARANN iy g T b 1 i T 400
neskbanussyRigan e S 180 ! N3 aa1 SRR AN g N 1T L sieN !I.x T LTI
iy A SESE SENA S IREN Bu i ST ¥ ! 1 t i :
T 54 : H HEB| ; B H
3 T DB t 1 " - T
INEREEN H mu ) i i T H ;
300 ; i e : treasar : ; 300
[ri ' = ¢ ; ; y H t puag L
R ISR H u ERROpAN 1 T paspeE ; 3 ’ i paans
A A e 2 i 10 ST . } e iiaans :
2004 e I L s H 200
i O A RS N s e H BpuEN P T T ; DT T Nayiin
ok 1 : : EnRunan awmnan ! I
HIH T P B . Y T 1 A
FEBu RERREYRNEVHENERY i T ! ‘:"in i ! a4 M (e aquNRAGAYR RS T
a5 b RO 3 i i f 1 Lr
} I T i ioo

100 =S Hmi st T : g

saithed “i THH AT ; Lhpaghaine T i —"f
P e Tt - P : e b e e ; jRaant - H i HY 11 41T
ERRaeht RS SEAKE SERANSRHN prnia sueiinet il phvbe i soutinbons inibennati RERaRNRRRLRREE ETICEERIAN N H i Sedietne i i i i
] fa wh §U A SFRR Y IE oot P T Hib: By Rl T i [iidadnidninnns H } '. 1 " ] ] I 0
5 10 15 20 25 5 10 1% 20 23 s 10 15 20 23 5 10 13 20 25 5 10 i35 20 25 5 10 15 20 285 5 10 15 20 25 S 10 18 20 28 s 10 153 20 25 5 10 15 20 23 3 10 15 20 235 5 10 153 20 28

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER

1970 :rd
TOTAL DISSOLVED SOLIDS IN THE SANTA ANA RIVER BELOW PRADO DAM

AS DERIVED FROM SPECIFIC CONDUCTIVITY VALUES
MEASURED BY THE USGS MONITORING STATION

PLATE 3

(WATER YEAR 1970-71)



JuLy AUGUST SEPTEMBER
10 15 20 25

JUNE

MAY
10 15 20 25

APRIL

MARCH

10

FEBRUARY

10

JANUARY

NOVEMBER DECEMBER
10

OCTOBER

10

15 20 25

10

5

15 20 25

10

5

15 20 25 5

10

5

18 20 285 5

10

15 20 285

15 20 25

10

10

5

-

H

15 20 28

15 20 25

15 20 25

15 20 25

. s -
1 i
HT s
emwm 1
3
=+
o H
A\ @
-
T
_ “
T
T
H 1 |
T - T + 1
- ¥
: 2|
T T
= I
3 : *
T
T
I
I
=
I
1
:
I
1 -
I
T
: o
H- T
1 L +
1 L =
I I I I :
= t +
' I
+
1
L : I
; T
t 1
. i
i ! EEumgsanw
1 1
1 I
1
L
t
i i
1
55
s
¥ ¥
1 +
1
= "
11 . |
e - T
1
1 k0
T -
7
T T T 1 i
— ;
t
T
h 4
1 e e
M -
T 1 T
1 i - uu, }
: T
. 1 mmmanm
1 Tt IFSuERSEEES. a6 t
T = ¢
I L1 oy
T
I T
i i 1 1 =
- I T 1 T
L 1 :
I n
HH H T T 1 Y
PR i e T 1 BRS SRS
" 1 5 : "
e o n- ! T 1
- -
i ' = mmm s ] I n i I
t Sms smmma samas 0 A ; H }
} 1 e by + b1 S b v - - T t
o Saans T , ] !
T ' LT 1 ] e 1 I I -
LEEET e 7 X o = : :
; TT
i e T -
= T ~t I - T +
- == e - - u - g
mr‘ IS, HHHHH A mEE H i
I & " N T
] A o . -
- * 1 H - T - e T - I I 1
I T t
1 T I [ t f
f-sd- + PR 2R v i+ - - -
T FEEEE INmAN A i mS - HEH T .
- I o = w T
I s T 313 - T m . T
1 I T T B - - = - nE B 1
I : i=aa!
3 SEsas TaSR1 T T T m
HHH W = . I - ; = -
pS aaw - TR E e C T = 1 I T
- . . 18 1
B TEE 1]
T - . . - ee T+ T Pas —F .
- ~ +-14 - R = ~ B - -1 H1 +
- e - L & nm I O I .
HH - 5 .. - -] 3. t - !
F ) r e AT e ! -+ SRR it =
- S AEmms AmsSmaEnaEamms E
FriT i mE NN SNRAR REARN F RN SR L I = 1T
s . R [ - I
- EEBS ae s - 1T H
WS 1 ¥ 1 N - -
I 11 l i BENEEN B
1 {m i I
T . w T W - - I 3 i T e @ - ey
I 1 e L NEE A - . - - 4
1 T ! H =
] + BEm T HHH 2 S - - 1
i I } FLEEEEE L = +1
= = mm 1 s Eam = o S EEaaT }
i “ i ; _
> : : + 1 - 1
Smma n L H ] 1 = B
FHHF b 1 H 1 ) ! ~
1 ] ! H ! i i ErEH
mmm F SEmE ST e - ' - {
44+ b1+ g : - HH +
EEH - F il 1 £ t i ]
A e N EEmESSEn §E e g i a £ 1 o 1 p . I
1 - - 0 - - ma -+ £l .
5 H TEEE uEAESEERma R n i ] 1 w FH FEEH AR
O F 3 = T gmm _. SmmmmEmas A e
=l am [ e . H T - SEEEsAum ey
- nmmn E 1 ; 7 THEF = =
s = a I F o - o . . = 1a SemEE
1 * - - s A Ht +rH+HH t1
. b T - . ’ i
o e
HEHEEH smwm
e - : _
= ;
, -  $SEEEISEISERLE
ingandEnny o ! ! Y
1 ? T = T
Ammal iR .. t 1 = e F -
B i T CEr
T BEmEmmumsmmz=maas A BaaagasnmmERENElEEESE: bass
i SEEREEEIRssEsiiEaazisiissdagna.isgssaisas:
_ o
T

10 15 20 28
SEPTEMBER

15 20 25

10
AUGUST

5 10 15 20 25

15 20 25

10
JUNE

10 15 20 25
MAY

5 10 18 20 25
APRIL

15 20 25

10

15 20 25 5 10 15 20 25 5 10 158 20 25

10
DECEMBER

-1

15 20 28 5 10 15 20 25

10

L]

S3IHONI

ANOD3S ¥3d 1334 218NnD

JULY

MARCH

FEBRUARY

JANUARY

NOVEMBER

OCTOBER

DISCHARGE OF SANTA ANA RIVER AT RIVERSIDE NARROWS & SAN BERNARDINO RAINFALL

PLATE 4

1970 -1971)

(WATER YEAR



1] L] # un " n n " " [} .
0.02 3.57 3.36 0.95 0.80 1.1 L3 1O 0.02 T 0.00 T
SCTOBER NOVEMBEE NECTEMBER PANLIARY FERRLARY M AR H APRIL MA Y TN LY ALUGUST SEPTEMBER
5 oC 18 206 2% R R S B e B & 10 1% PO 2€ = Ty l® 20 2% Tty IR 00 25 T L S R TR " 10 1R 200 2% LA T+ R LY < [RA N NS ol IR A a 10 '8 20 2% 5 10 15 20 2%

4 e e ro . : . . ' : - O S — et T
' SAN: BERNARDINO RAINFALL | | . - o AL R S O R :
[ 5 ! . ' i : . N . . . . . . . i . R . ) t R . N H -+ “eree ? L "f . _T______'______ ) _
s Lo (QOUNT' HOSPITAL) | i ! i N E
g e e e A,;,, R . PR ﬁg e e e . . C e e e : o ke g . - . - P S, - - : - - . _..T . e . . . : ; H
' ! ; ; ' i l o h Co : ‘{ |
7 - ; ; ’ ! ! ' - -t o
w . ] | i , P
5 Pl e - [, : . T . L T Booe e e e r _;
| { ' 13
2 | i ! , ; ! | ;
—_ i IS + r w: 1 ' : 1 ! - i SN S »w*T.f —
L [ | i . ‘ : i . 3: i
[ e e e e —— - _%.__ - - - + [ - USRS SAUURFIRIG: = PN b e et e i+ = e e f”ﬁﬁ,_t,ﬁ R R L S ST PR DR o - i —
: | i i . ; ' \
! : [ ! ! : L ‘ " E
i P ! . e ' . 1 + [ p—— —-E b . I
IR || L 1 BN R
Ola - n 0 1 %‘n n ot . i ﬂ_“ Y. 5 - ; _* - ’ — T T i
f | | | - ! ] e |
- -4 - : . + + T s v + . + —t v EERit akas s e o e -]
; | i | f I
7o T T J S 1S PO SO S SO _]f_w e T T S AN S S ‘ ' e 4 1000
. i : i : b !
H il i I
ot - e . + . . . - “ F o o e —— + E
I i ! ! i : i i : ! i 1
' i . i i
900 s - e S e e e p S — - e . L S b N 4o ; ; S — 900
S ] ; . . . H ; o L - E : N
| N H i i
: : S ! T
800 ——--mr : R i et —— : PRt e i Eainathating - o e — 80C
= 1 ! . § 1 ' : l ; i { j
g oy e ! 1 R ' e T * i B M ! R A S ! Hv', Jj“ _"J
i b : b | H
= 700 " ‘ , : _n — . P"\-. ..r'-:]_w el ‘L ; _.I"JHM_H:- ! f | I-J LLE u LH?OO
= N g W N ; : P ; ml = | !
EJ _é'_f’“?‘“ . i ; ,,# H i . TS A : _...;,_ J( O O B I e e ! 4. —
1 | : . i : H 1 i %
b i . . : : i : . : { , . !
& c00—— U S R : |- S TS S NI UGN | 5 SNSRI SO U NS : g _ : {600
@ | o | I I R T T |
&« o _ . G ; by i r U ? e T &,M“{».,‘;_Mw e e A . N -
& 1] M N T N %
57070 )[R S SO SRS ST U NS S ‘ - : B e B S - ; f e B e R i A . ; L 500
! AR S R O | R " T AR DR A ]
H . : . < ; : 4 . . H | ‘ . ' PR : . ' . . : ' i |
8 e - - e - T e 3 g -?’-—-~ . b 1: ' h - b ‘r : : + ! . B . [ et 4I o el ]i' '1!' + -
1 i i . n © + H N . i ¥
—_ i . : : P P | i | i : i . i i :
J P ] } : WU NOY | l PORO S S S U S B T W J .
g 00— | S ! ! ' | A R T ‘ * ; Lot i b T : 400
® : : ' L1 1 i ‘ L ll AR : : : Lo ; L | ;
L o P B ok RN SRS S DI 1 G ; RS S SR N L BT -
i : o : : N o ' ;o AR o
2 300t—-smtt e S R 1 | O A S b | S SR S - —— S SO S S ; —_—— ] 300
3 ‘ : T ! ‘ Coe oo 1 o i ; . Lo P ! [l
o | ] : é I | : ; ‘ b L \ f
A U AN SN S . : . : R ] T R s B s (T SR : U e N - B e R SR S - Ak e
23 R : NI o P | . ‘ o | v | L
Q2000 | . ! - SNSRI SUR USSR (OUUU SN Q0| SRS SORSJOUNS SO0 PR SUUIO (OSSO A U S NS ST NURIU S S - | fop 200
IR 1 S | T A 1 ' ‘ o T 1 | T ~
__| Lo ! N Lo ! - ‘ : - L3 L
ﬁ fdee - : Lo [ meepee b Sl A PR S "'I . : : B g - 4- -
: . f i i i . . . -
O ! ! | ! 1 ! . , : | : H ) H : ! . 8 H ; . ! ! 1 | N
i— 100 i + e e ae gt B — TR r e + : L P — B e . B o mae S S + 1 + 4100
| . i . i 1 ' 1 - i i i i i i IR B .
I L } b S o : [ S R R N ;- ; L ot e :
B e 1, T SRS i e [ B S T S S S S S R S S Sl i - i :
o IO SN N N . _ b I R A S N T N A O UL JOR0 A0 AV O S A SN0 N OSSN E i i o
L] to 1% 20 25 = 10 1% 2 o S O1%O18 20 20 ol 0 1% 20 25 5 10 1% 20 25 5 10 1% 20 25 = 10 1B 20 2% = 1w 185 20 2% 5 10 15 20 5

10 15 20 298 %5 10 1S 20 295
JUNE JULy ALGUST SEFTEMBER

]
[+ ]

5 10 1% 20 25
OCTOBER NOVEMBER DECEMBER TANUARY FEBRUARY MARCH APRIL M A

1970 YI97l

TOTAL DISSOLVED SOLIDS IN THE SANTA ANA RIVER AT RIVERSIDE NARROWS
UPPER FEEDER CROSSING OF MW.D. AS DERIVED FROM PLATE 5
SPECIFIC CONDUCTIVITY VALUES MEASURED BY THE U.SGS. MONITORING STATION (WATER YEAR 1970-71)



	Annual Report 1970-71

