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RICHARD A. RHONE PASADENA, CA 91101

TELEPHONE: (818) 552-6400
FAX: (818) 552-6401

February 28, 2019
To: Clerk of Superior Court of Los Angeles
County and All Parties
Re: Watermaster Report for Water Year 2017-18
Gentlemen:

We have the honor of submitting the Fifty-fifth Annual Report of the
San Gabriel River Watermaster for water year 2017-18, in accordance with the
Judgment in Case No. 722647 entered September 24, 1965. A complete summary
of Watermaster findings is contained in this Report.

The average precipitation at the four stations used to represent the San
Gabriel Valley rainfall for 2017-18 was 7.0 inches or 38 percent of the long-term
average annual rainfall of 18.52 inches as defined in the Judgment. The ten-year
average rainfall from 2008-09 through 2017-18 amounted to 13.4 inches, which,
according to Table A of the Judgment, established the Lower Area Annual
Entitlement at 59,600 acre-feet for 2017-18.

The principal findings of the Watermaster under annual accounting for
the water year 2017-18 are as follows:

Acre-Feet
1. Lower Area Entitlement 59,600
2. Usable Water received by Lower Area in 44,853
2017-18
% Upper Area Debit for Water Year 2017- (14,747)
18
4. Accrued Credit of Upper Area as of 150,803

September 30, 2017






Clerk of the Superior Court of DL February 28, 2019
Los Angeles County and All Parties

5 Amount of Make-up Water received by 0
Lower Area in 2017-18

6. Accrued Credit of Upper Area as of 136,056
September 30, 2018

7. Amount of Make-up Water required to 0

be delivered prior to October 1, 2019

A complete summary of Watermaster findings is contained in Chapter IV
of this Report.

The majority of the data required by the Watermaster is furnished by the
Los Angeles County Department of Public Works. The cooperation and
assistance furnished by the County and other agencies is gratefully
acknowledged.

Sincerely,

SAN GABRIEL RIVER WATERMASTER

By: ig/é'%/f) W

Robert P. Ghirelli

Stephen B. Johnson

LS e

Richard A. Rhone

Enclosures
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CHAPTER 1. ACTIVITIES OF WATERMASTER

This Report is for the fifty-fifth year of operations under the Judgment in Case No.
722647 (the Long Beach case). Parties to the Judgment are listed on page A-1 of the
Appendix of this Report. The Judgment declared that the Lower Area of the San Gabriel
River System, the area downstream of Whittier Narrows, is entitled to receive a long-term
annual average of 98,415 acre-feet of Usable Water from the Upper Area, the area upstream
of Whittier Narrows. The history of the litigation, the Judgment and related activities were
described in the forty-sixth annual report on the occasion of the Third Long-term
Accounting. Therefore, they will not be restated in this Report.

The activities of the Watermaster include administration of operations under the
Judgment, performance of field inspections, collection of data and maintenance of records,
analyses of data, preparation of the Report presenting the required determinations and
findings, evaluation and maintenance of monitoring locations, and maintenance of records of
transfers of defendants' water rights. All operations and reports are based on the "Water
Year," which is from October 1 through September 30.

Administration

The official office and depository of records of the Watermaster is 99 S. Lake
Avenue, Suite 300, Pasadena, California 91101.

An audit of income and expenditures of the Watermaster for water year 2017-18 was
performed by the firm of Dillon and Avedissian, Accountancy Corporation (Dillon). Table 1
is the Statement of Income and Expenditures for water year 2017-18 based on the Dillon
letter of January 22, 2019, which is included commencing on page A-2 of the Appendix of

this Report.
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TABLE 1

STATEMENT OF INCOME AND EXPENDITURES
FOR THE WATER YEAR 2017-18

Carried forward from water year 16-17
Income from 2017-18 assessments
Interest Income

Total Income

Expenditures:

I

Administrative fees and general
operating expenses

2. Collection of data, field inspections
and maintenance of records

3. Calculations and preparation of
Watermaster Report for water year
2016-17

4.  Printing and reproduction costs

5. Conservancy and Master Planning

Total expenditures

Balance

July 20, 2018. Following a period of 15 days after service of the tentative budget, there
being no objections received, the tentative budget became the final budget.

budget for water year 2018-19 and proration of costs for payment thereof are shown in

The tentative budget for the current water year 2018-19 was mailed to all Parties on

Table 2.

13,197.97
202,000.00
34.08
215,232.05

26,499.70

90,318.14

88,773.63
4,550.93
1,911.88

212,054.28
3,177.77

The annual



TABLE 2
WATERMASTER BUDGET

FOR
WATER YEAR 2018-19

Administrative costs and general
operating expenses

Hydrologic analyses, collection of
data and field inspection

Additionally needed facilities

Calculations and preparation of
Watermaster Report for Water Year 2017-18

San Gabriel River Conservancy and Master Planning
Printing and reproduction costs

Contingencies

Total

Surplus carried forward from 2017-18

Less estimated interest income

Amount to be financed for 2018-19

Proration to Parties for Payment

Upper San Gabriel Valley

Municipal Water District 50.0%
Central Basin Municipal

Water District 41.2%
City of Long Beach 7.125%
City of Compton 1.675%
Total 100%

$30,000.00

85,000.00

15,000.00

70,000.00
4,000.00
4,000.00
2.000.00

$210,000.00
5,000.00
0.00

$205,000.00

$102,500.00

84,460.00
14,606.25
3.433.75

$205,000.00



Watermaster Personnel

The Judgment provided for the appointment of a three-member Watermaster, one to
represent the Upper Area, one to represent the Lower Area, and the third to represent both
areas. On November 12, 1965, the three-member Watermaster was appointed and certified
by the Court, namely Thomas M. Stetson representing the Upper Area, Max Bookman
representing the Lower Area, and M. E. Salsbury representing both areas.

Upper Area Watermaster

Mr. Stetson passed away on April 14, 2011. Mr. Stephen B. Johnson (Stetson
Engineers Inc.) was nominated by the Upper Area Parties. On September 15, 2011, Mr.
Johnson was appointed by the Court to replace Mr. Stetson as a member of Watermaster.
Lower Area Watermaster

Mr. Bookman elected to conclude his years of service in 1986 and upon nomination by
the Lower Area Parties, the Court on January 14, 1986, appointed Richard A. Rhone (GEI
Consultants, Inc.) to replace Mr. Bookman. This appointment was effective in
February 1986.

Upper Area/Lower Area Watermaster

Mr. Salsbury elected to conclude his years of service in 1985 and upon nomination
from Upper San Gabriel Valley Municipal Water District (Upper District) and Central Basin
Municipal Water District (Central Municipal), the Court appointed Howard H. Haile as his
replacement effective February 7, 1985.

Mr. Haile passed away on December 9, 2001. Pursuant to the Judgment, Mr. Glenn A.
Brown was jointly nominated by Central Municipal and Upper District as the third member

of Watermaster. On July 26, 2002, Mr. Glenn A. Brown was appointed by the Court as the



third member of Watermaster.

Mr. Brown passed away on February 22, 2015. Pursuant to the Judgment, Mr. Robert
P. Ghirelli was jointly nominated by Central Municipal and Upper District as the third
member of the Watermaster. On March 4, 2016 Mr. Robert P. Ghirelli was appointed by the
Court as the third member of Watermaster.

The staff work for this Report was conducted by Richard Anderson for GEI
Consultants, Inc. and Kevin Smead and Jenny Savron for Stetson Engineers Inc.

Data Collection
The Watermaster collects data on streamflow, rainfall, water quality, ground water

levels, export of ground water through Whittier Narrows, recycled water, imported replenish-
ment water and other information as required. The principal source of data is the Los
Angeles County Department of Public Works (hereinafter County). Copies of records were
obtained from the County and conferences were held between County personnel and
Watermaster personnel in order that the Watermaster would be fully informed on the facts
necessary to make the determinations required by the Judgment. The Watermaster
acknowledges the County personnel for its emphasis on the quality of the records it
produces. Other data were obtained from the Metropolitan Water District of Southern
California (Metropolitan), the County Sanitation Districts of Los Angeles County (County
Sanitation District), the Water Replenishment District of Southern California (Water
Replenishment District), the Upper District, the San Gabriel Valley Municipal Water
District, the Central Municipal, the San Gabriel Valley Water Company, the Main San
Gabriel Basin Watermaster, the U. S. Army Corps of Engineers, California Department of

Toxic Substances Control (DTSC) and the U. S. Geological Survey (USGS). The



Watermaster makes use of water level measurements in wells collected by University of
Southern California staff on behalf of the San Gabriel Valley Protective Association.

The collected surface flow data are summarized in a daily operation computer model.
This model, developed by Watermaster personnel, aids in the efficiency and accuracy of the
analyses.

Quarterly Field Inspections

During water year 2017-18, Watermaster staff made quarterly field inspections of
gaging stations and other facilities. Facilities inspected included the spreading grounds,
stream gaging stations, imported water delivery points and river channels in the San Gabriel
River system. Watermaster staff also measured the depth to water in a number of wells in
the Whittier Narrows arca to obtain data for the calculation of annual subsurface flow
through Whittier Narrows. The quarterly inspections are coordinated with the water level
measuring program conducted on behalf of San Gabriel Valley Protective Association.
Watermaster staff began taking stream flow measurements in July 2008 to supplement stream
flow records collected by the County through the Whittier Narrows.

Preparation of Annual Report

One of the required responsibilities of the Watermaster is the preparation of the
Annual Report presenting the findings required by the Judgment. The Judgment provides
that a report be prepared and submitted within five months after the end of each water year,

and copies of the Report are to be filed with the Court and furnished to each of the Parties.



Terminology
The Judgment defines numerous terms and those defined terms used in this Report
are capitalized. The Judgment defines the term “Reclaimed Water” and this Report uses that
defined term when referring to accounting provisions of the Judgment. Otherwise, this
Report uses the term “recycled water” (based on current terminology, but synonymous with

reclaimed water) when referring to the product water from a water reclamation plant.

Planning Activities of the San Gabriel River Watermaster
Increasing interest in the environment of the San Gabriel River system has resulted in
several efforts to study, change and improve the area of the San Gabriel River system. Some
of these efforts have resulted in the involvement of the San Gabriel River Watermaster.
San Gabriel and Lower Los Angeles Rivers and Mountains Conservancy
The California State Legislature in 1999 (SB 216) formed the San Gabriel and Lower
Los Angeles Rivers and Mountains Conservancy. The Conservancy is empowered to acquire
and manage specified lands within the Main San Gabriel Basin, the watershed of the San
Gabriel River and its tributaries, the Lower Los Angeles River and its tributaries, and the San
Gabriel Mountains, to carryout the management, powers, and duties of the Conservancy, as
specified by the legislation. The enabling legislation establishing the Conservancy created a
Board of Directors of 13 voting members and seven ex officio non-voting members. The
legislation specified that a member of the San Gabriel River Watermaster be appointed as
one of the non-voting members. Mr. Stephen Johnson was appointed by the Watermaster as

its representative on the Conservancy. Mr. Stan Chen was appointed as alternate.



Stream Gaging Stations

The County and the USGS operate the stream gaging stations on the San Gabriel
River System. Data from these operations are essential for determinations required of the
Watermaster.

The accuracy of these gaging station measurements, at some of the higher surface
water flows, is at times questionable. Also, physical changes occur in the channel sections at
several of the stream gaging stations. These problems and their resolutions are discussed in
Chapter II1.

Plate 1, entitled "Stream Gaging Stations, Rio Hondo - San Gabriel River System,"
shows the general vicinity of the Whittier Narrows area. Plate 2, entitled "Map of Whittier
Narrows," shows in greater detail certain features in Whittier Narrows, including wells used
for calculating subsurface flow.

Memorandum of Understanding (1982)

On May 13, 1982, a Memorandum of Understanding (MOU) was executed by
representatives of Upper and Lower Area Parties. That document recognizes the need for a
continuing cooperative working relationship between the Upper and Lower Area Parties.
The purpose of the MOU was to institute, under then present conditions, certain practical
accommodations which are not intended to constitute interpretations of or additions to the
Judgment. The MOU is still in effect and is included in the Appendix to the Forty-sixth
Annual Watermaster Report.

Mansafnne ~nf Wad D=
Iransfer of Water nnghts, Changc of

and Change of Name of Parties

During water year 2017-18, there were no transfers of defendants’ water rights,

changes of address, and changes of names of Parties reported to the Watermaster.



The Watermaster’s official office and repository is located at 99 S. Lake Avenue,

Suite 300, Pasadena, California 91101.






CHAPTER II. LOWER AREA ANNUAL ENTITLEMENT

The Lower Area Annual Entitlement for water year 2017-18 is based on the average
annual rainfall which occurred in the 10-year period ending September 30, 2018 and the
corresponding entitlement shown in Table A of the Judgment. Four precipitation stations are
utilized to determine the annual precipitation for San Gabriel Valley. The four stations are

located at San Dimas, Pomona, El Monte and Pasadena.

Rainfall

Rainfall records at Stations 95 (San Dimas) and 108D (El Monte) were determined to be
inaccurate in years prior to water year 2007-08 when compared to other adjacent rainfall stations
and required adjustments as noted in prior reports. During water year 2006-07, Watermaster
provided funds for the County to construct two automatic rain gages located adjacent to Stations
95 and 108D to insure more complete and accurate records.

Station 95 (San Dimas) was relocated by approximately 0.1 miles in August 2017. The
station was renumbered to be Station 95A and adopted by the County as part of its four-station
index for the San Gabriel Valley. This is documented in the memorandum “Replacement of
Station 95 dated December 28, 2018, which is available at the Watermaster office and included
by reference.

In a memorandum dated December 20, 2018 titled “Recommended Modifications to
Reported Rainfall Records for Water Year 2017-18” the inspection of rainfall data for Station
610B for water year 2017-18 indicated a storm event was missing based on records at other
stations in the San Gabriel Valley. The Watermaster made a revision to Station 610B by adding

0.84 inches to its rainfall total.

-10 -



Rainfall during water year 2017-18 at the four stations was measured as follows:

Depth of

Station Rainfall
Number Location in Inches
95AT 198 Pony Express Way, San Dimas 7.35
108Dt 3615 North Santa Anita Avenue, 6.09

El Monte
356Dt Pomona Fire Station 5.77
610B City Hall, Pasadena 8.74 *

Four Station Average Rainfall 6.99

* Data adjusted from recorded amounts to correct apparent inaccurate records

t Station 102D was replaced in 2000-01 by 356C (see Thirty-Eighth Annual Report). Station
356C was replaced by Station 356D in 2014-15. Station 95 was moved in 2016-17 and
renumbered Station 95A.

Measured rainfall during water year 2017-18 averaged 6.99 inches in the San Gabriel
Valley, or 38 percent of the long-term average. Shown in the top graph of Figure 1 is a graphical
representation of the annual measured rainfall since water year 1872-73. The Judgment is based
on an average annual rainfall of 18.52 inches for the 90-year period from 1872-73 through 1961-
62, which is also shown in the top graph in Figure 1. Presented in the lower graph of Figure 1 is
the accumulated departure from the average annual rainfall. The graph shows when extended
periods ot above and below average annual precipitation occurred. An exampie of an extended
period of above average annual precipitation is water years 1977-78 through 1982-83. An

example of an extended below average annual precipitation is water years 1943-44 through

211 -



FIGURE 1
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1976-77. During this dry period, the average rainfall was 15.69 inches, or 85 percent of the 90-
year period. The San Gabriel Valley experienced the lowest average annual rainfall during the
S-year period of water years 2011-12 through 2015-16 and the 10-year period of water years
2006-07 through 2015-16. During that 5-year period, the average annual rainfall was 9.33
inches, or 50 percent of the 90-year period; and during that 10-year period the average annual
rainfall was 12.71 inches, or 69 percent of the 90-year period. The average rainfall during the
operational period of the Watermaster, water years 1963-64 through 2017-18, was 17.61 inches,
or 95 percent of the 90-year period. This shows that the average annual precipitation since 1963-
64 is consistent with the 90-year period used for the Judgment. Table 3 presents the
calculation of the 10-year average rainfall in the San Gabriel Valley for the water years 2008-09

through 2017-18, as 13.4 inches.
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TABLE 3

AVERAGE ANNUAL RAINFALL IN SAN GABRIEL VALLEY
2008-09 THROUGH 2017-18

Annual
Precipitation
Water Year Rainfall
2008-09 14.0
2009-10 20.2
2010-11 249
2011-12 109
2012-13 8.0
2013-14 6.3
2014-15 114
2015-16 10.1
2016-17 214
2017-18 70
Total 134.2
10-Year Average* 134

*The 10-year average is 72 percent of the 90-year average of 18.52 inches.
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Lower Area Annual Entitlement
Based on the 10-Year average rainfall of 13.4 inches, the Lower Area Annual
Entitlement for the water year 2017-18 is 59,600 acre-feet, determined from Table A of the

Judgment.

-14 -






CHAPTER I1II. USABLE WATER RECEIVED
BY LOWER AREA

Presented in this Chapter is the determination of the quantity of Usable Water
received by the Lower Area during water year 2017-18. Also included is a discussion of the
quality of water of the San Gabriel River system.

Surface Flow

The items to be included in Surface Flow through Whittier Narrows are set forth in
Section III.LA of Exhibit B of the Judgment. The gaging station measured flows and
estimated flows are described below. The Judgment provides for adjustments to the
measured flows where applicable. Some measurements during water year 2017-18 were
found to be unreliable, questionable, or in error and appropriate adjustments were made by
Watermaster. These adjustments are discussed later in this chapter, under the heading
“Adjustments to Surface Flow.”

Rio Hondo Above Mission Bridge, Station F64

In August of 1978, the flow recorder at this station was removed by the County due to
high maintenance costs and very poor hydraulic control caused by a shifting sand bottom at
the station. Also, the use of Whittier Narrows debris pool for storage of storm waters for
conservation purposes causes frequent backwater at the station during storm operations.
After reinstallation of the gaging station in 1985, the County again removed the recorder at
this station in 1995. Since 1995, the County hydrographer schedules periodic current-meter
measurements at this station. Using these measurements and upstream measurements, a
record of flow has been developed over the years that is considered to be more accurate than

the recorder. This is due to the poor conditions of the channel section at the station and
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backwater conditions from Whittier Narrows Dam and Whittier Narrows Water Reclamation
Plant discharges.

During water year 2017-18, the County hydrographer did not perform any current-
meter measurements. During water year 2017-18 the Watermaster staff performed 14
current-meter measurements.

The Watermaster has determined that a synthesized flow at Station F64 should be
used for the entire year. Using data provided by the County and by the USGS, the
Watermaster synthesized flow at the station as being equal to the sum of the flow at
Garvey Avenue (E326-R), Alhambra Wash (F81D-R), plus an estimate of the quantity of
rising water. The synthesized flow at Station F64 is utilized for the entire water year and
it is considered to be reasonably accurate. This resulted in a total flow at Station F64 for
water year 2017-18 of 6,237acre-feet.

Additional analyses balancing all inflow stations with the outflow stations and the
amount of water spread indicated some inconsistencies during days of very high flow. In
those cases, appropriate adjustments were made, which are described later in this chapter,
under the heading "Adjustments to Surface Flow."

Mission Creek at San Gabriel Boulevard, Station F83

The recorder was removed by the County from this station during water year 1977-78
because of construction work by the Los Angeles County Road Department and the
designation of the station was changed from "F83-R" to "F83", a non-recording station.
Historically, the majority of the water carried in Mission Creek was rising water. For a
number of years there was no flow observed at this station during quarterly field inspection.

During quarterly field inspections Watermaster staff observed flow in Mission Creek
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beginning in February 2013 and continuing through the end of May 2015. The flow in
Mission Creek is attributed to the discharge of treated water from the Department of Toxic
Substances Control (DTSC) Whittier Narrows Operable Unit Treatment Facility to Legg
Lake beginning February 2, 2013. The increased discharge to Legg Lake resulted in an
outflow from Legg Lake and subsequent flow into Mission Creek. Beginning in June 2016
measured flow resumed in Mission Creek and continued into water year 2017-18 until July 5,
2018 at which time a traffic accident disrupted operations of the Whittier Narrow Operable
Unit (WNOU). During the period of July 6 to 14, 2018 the wells for the WNOU were
operated intermittently resulting in no flow to Mission Creek. Flow resumed on July 15,
2018 and continued through the end of water year 2017-18.

In a letter dated November 4, 2015, the Main San Gabriel Basin Watermaster and the
Water Replenishment District agreed to the accounting of flows in Mission Creek which
Watermaster measures at Station F83. (The letter agreement is included in the fifty-third
Annual Report.) Such flows will be considered “Lower Area Replenishment Water”, as
described later in this Report.

During water year 2017-18, Watermaster staff performed 14 streamflow
measurements on Mission Creek at the former location of Station F83. In addition,
Watermaster staff obtained data on the treated water discharge to Legg Lake for water year
2017-18 from DTSC. The stream flow measurements were correlated with the discharge of
treated water to Legg Lake. This relationship was used to develop an estimate of daily flow
in Mission Creek for water year 2017-18. The total flow in Mission Creek, Station F83, for
water year 2017-18 due to discharge of treated effluent from the Whittier Narrows Operable

Unit was determined to be 1,466 acre-feet.
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Rio Hondo By-Pass Channel (Zone I Ditch), Station F313B-R

The Zone I Ditch, Station F313B-R, is equipped with a Parshall flume. The measured
flow at Zone I Ditch for water year 2017-18 was 7,660 acre-feet. An adjustment to the
record was made based on upon a correlation with other measured flows in the Zone I Ditch.
The Watermaster adjusted the flow to 7,736 acre-feet for water year 2017-18.

Whittier Narrows Flood Channel, Station G44B-R (formerly F337-R)

Station F337-R was located on the Rosemead Boulevard Bridge. Construction work
in 1978-79 removed a levee which directed flow past this station and made the rating curve
at this station questionable. Poor communication existed between the channel and the stilling
well. In addition, the station was subject to backwater from the Rio Hondo side of Whittier
Narrows Reservoir. However, water entering the Flood Channel crosses over a stabilizer
weir. The County, in 1993, established a gaging station utilizing the stabilizer weir with a
recorder and has designated the Whittier Narrows Flood Channel as station G44B-R.
Typically, the Watermaster utilizes records developed by the County and verifies the data
utilizing a weir formula and records of reservoir stage obtained from the Corps of Engineers,
operators of Whittier Narrows Reservoir. In general, these comparisons have provided
reasonably accurate data. During February 2018, the mean daily discharge measurements
indicated flow at Station G44B-R. However, the calculations using the weir formula
determined that no flow occurred at Station G44B-R during the month. A comparison of the
two results with other stations during this period indicated that the weir calculations were
more accurate. Therefore, the weir calculations were used for the month of February 2018.

The flow through the Flood Channel, Station G44B-R, for water year 2017-18 was measured
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by the County as 2,461 acre-feet. Using the weir flow calculations for the Flood Channel for
February 2018, the Watermaster revised the flow to 3,332 acre-feet for water year 2017-18.
Sycamore Canyon

The determination of runoff from Sycamore Canyon, which flows through Whittier
Narrows, is based on a correlation with rainfall at Potrero Heights (Station 170F). Sycamore
Canyon is located in the La Merced Hills, northwesterly of Whittier Narrows, and enters the
Rio Hondo below Station F64 (Rio Hondo above Mission Bridge). During water year 2017-
18, the County notified Watermaster staff rainfall records at Station 170F were discontinued
as of the end of August 2017. Rainfall for the month of September 2017 was estimated based
on surrounding stations within the vicinity of Station 170F. The memorandum “Replacement
of Measuring Station — Precipitation Station 170F” provides a recommendation of Station
1114B as the replacement for Station 170F. Watermaster selected Station 1114B to be the
replacement station for Station 170F. During water year 2017-18, rainfall at Sycamore
Canyon, Station 1114B, was measured at 4.63 inches. Table 6 of Exhibit B to the Judgment,
presents the runoff at Sycamore Canyon for rainfall of 6 inches and above. Based upon
Table 6 of Exhibit B of the Judgment and interpolation between 0 and 6 inches, the runoff
from Sycamore Canyon was determined to be 4 acre-feet.
San Gabriel River Below Parkway Bridge, Station F263C-R

The flow in the San Gabriel River below Parkway Bridge, Station F263C-R, for water
year 2017-18 was recorded by the County to be 5,077 acre-feet.
San Gabriel River at Florence Avenue, Station F262C-R

The station is located about one mile downstream from Station F262B-R at the

beginning of the lined portion of the San Gabriel River. The County, with Watermaster
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concurrence, relocated this station to provide a more accurate measurement of flow to the
ocean.

No flow in the San Gabriel River at Florence Avenue, Station F262C-R, for water
year 2017-18 was recorded by the County.

Rio Hondo Spreading Grounds Intake (Headworks)

The County constructed a low level intake to the Rio Hondo East Side Spreading
Grounds in 1987. This intake supplements the original higher level intake and allows water
to be diverted into the spreading grounds when the radial gates on the Rio Hondo are raised.
The spreading grounds inflow data were historically used to verify other records of inflow
and to make adjustments.

Metering of the new low level intake was to be provided by means of an acoustical
meter. When the low level installation was made a number of years ago, the County
specified an Accusonic meter located in the 102-inch diameter pipe downstream from the
undershot slide gate assembly. Because of turbulence and air entrainment, the meter did not
work properly and was moved to the intake channel located between the Rio Hondo channel
and the diversion structures. Metering of the low level intake has not yet been performed
successfully. There were periods of time during which the records of Spreading Grounds
inflow did not exist or were not accurate. The County installed a Flodar measuring device in
February 2006. However, the measuring device is inaccurate when flow in the pipe is less
than three feet. The County intended to replace this device in 2007 with a Flodar measuring
device with a full operating range for the 102-inch diameter pipe at a location downstream of

the turbulence. The County installed a Flodar measuring device in 2011, which began
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service on September 14, 2011. However, as a result of insufficient flow and subsequent
vandalism, the Flodar measuring device was never placed into service.

When the low level intake meter is inoperative, the mean daily flow is estimated by
County personnel using a rating table of the slide gate and forebay pool elevation. The
Watermaster continues to evaluate records for the low level intake. Other intakes to the
Spreading Grounds are equipped with Parshall flumes and recorders.

Reclaimed Water Delivered to Rio Hondo Below Station F64

Reclaimed Water from the Whittier Narrows Water Reclamation Plant can be
delivered to the San Gabriel River, the Rio Hondo below Station F64, or the Rio Hondo
Bypass Channel (Zone I Ditch). The total water production from this plant was 7,906 acre-
feet during water year 2017-18, of which 1,555 acre-feet was used at other sites near the
plant site resulting in net release for groundwater replenishment of 6,351 acre-feet. Of this
quantity, 4,256 acre-feet was delivered directly to the Rio Hondo below Station F64 and is
added as Surface Flow.

In addition, 583 acre-feet of Reclaimed Water from the Whittier Narrows Plant was
delivered to the San Gabriel River and accounted for in the recorded flows at the Parkway
Bridge, Station F263C-R.

As mentioned above, Reclaimed Water from the Whittier Narrows Plant can also be
delivered to the Zone I Ditch. In 1984, the location of the gaging station on the Zone I Ditch
was moved from upstream of the point of delivery to downstream of the point of delivery.
Thus, Reclaimed Water now delivered to the Zone I Ditch is included with the water
measured at Station F313B-R. During water year 2017-18, 1,512 acre-feet of Reclaimed

Water was delivered to the Zone I Ditch.
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Reclaimed Water Delivered to San Gabriel River Below Station F263C-R

The San Jose Creek Water Reclamation Plant is located near the intersection of San
Gabriel River and San Jose Diversion Channel, as shown on Plate 1. Reclaimed Water from
this plant is carried in an outfall pipeline which generally parallels the San Gabriel River to a
point south of Florence Avenue, where the flow can be released to the lined channel of the
San Gabriel River. At the San Gabriel River Spreading Grounds Headworks, there is a
turnout from this outfall pipeline so that Reclaimed Water can be delivered to the San
Gabriel River Spreading Grounds or the unlined portion of the San Gabriel River for ground
water replenishment. This outlet is located downstream of Station F263C-R and is equipped
with a propeller meter.

During water year 2017-18, 39,638 acre-feet of Reclaimed Water from the San Jose
Creek Water Reclamation Plant was delivered via this outfall pipeline to the San Gabriel
River Spreading Grounds Headworks for replenishment purposes.

The flow in the San Jose Creek outfall pipeline which is not diverted for
replenishment use is delivered to the lined portion of the San Gabriel River and flows to the
ocean. During water year 2017-18, such flow amounted to approximately 4,144 acre-feet,
and is not included as Surface Flow under the Judgment.

A second turnout for replenishment purposes from the San Jose Creek Water
Reclamation Plant was first used in December 1986 to provide the option of releasing
Reclaimed Water directly to the San Jose Diversion Channel. San Jose Creek Water
Reclamation Plant Reclaimed Water released through this second turnout may be diverted to
the Rio Hondo via the Zone I Ditch or to the San Gabriel River. For water year 2017-18,
6,522 acre-feet of Reclaimed Water was released through the San Jose Creek Water

Reclamation Plant Stages I and II for replenishment by the Lower Area.
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A third turnout for replenishment purposes from the San Jose Plant was installed with
expansion of Stage III of the San Jose Creek Water Reclamation Plant. Effluent from Stage
III can be delivered to the aforementioned outfall pipeline or delivered directly to the San
Gabriel River at the Plant. This flow will commingle with Reclaimed Water delivered to the
San Jose Creek and can be diverted to the Rio Hondo via the Zone I Ditch or to the San
Gabriel River where it would be measured at Parkway Bridge. For water year 2017-18 164
acre-feet of Reclaimed Water was released to the San Gabriel River at this location. For
water year 2017-18, a total of 46,324 acre-feet of Reclaimed Water was released from the
San Jose Creek Water Reclamation Plant for groundwater replenishment. A part of this
Reclaimed Water may flow to the ocean and is then accounted for as described in the section
“Unusable Surface Flow’. During water year 2017-18 no Reclaimed Water flowed to the
ocean.

Adjustments to Surface Flow

The quantity of Surface Flow is, essentially, based upon streamflow measurements
made by the County. The method set forth in the Judgment is to measure the surface inflow
to the Lower Area through Whittier Narrows and deduct that portion of surface flow which
leaves the Montebello Forebay at its lower end. The difference in these measurements
represents determination of the quantity of Surface Flow which infiltrates to the Montebello
Forebay as Usable Water.

Hiéh runoff conditions occur during and following certain storms. Certain
inconsistencies can result from the inflow minus outflow calculations. While the stream
gaging measurements may be within the accuracy of normal stream gaging measurements
during periods of high flow, the amount of Usable Surface Flow is only a small portion of the

total flow. Inaccuracies in the gaging of total flow will affect the determination of Usable
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Surface Flow. It also should be noted that storm runoff through Whittier Narrows has
increased as a result of urbanization which tends to produce higher peak flows of shorter
duration.

Accordingly, the Watermaster, after evaluating the available data, determined that for
certain periods of time adjustments should be made in the quantities of Surface Flow, as
derived from the measurements. An alternative method of determining Surface Flow for the
Rio Hondo was outlined in the Fifth Annual Watermaster Report. In this method, an
adjustment is made by first determining the amount delivered to Rio Hondo Spreading
Grounds and adding thereto the estimated amount of water infiltrated in the Rio Hondo
portion of the Whittier Narrows Reservoir. This is compared to the measured inflow minus
the outflow and a determination is made as to the most reliable quantities.

Changes in the method of determining Surface Flow can be made under the terms of
the Judgment. Reference is made to Exhibit B of the Judgment, Article III, Section A
entitled, "Surface Water Measurements and Calculations," which reads in part:

"In the event that any of the aforementioned gaging stations are inoperative for any

reason and for any period of time the Watermaster shall estimate the quantity that

would have been measured at the station had it been operative. The estimate shall be

based on correlation to nearby operative measuring stations or on other reasonable
engineering methods."

The Watermaster considers that stations are inoperative for the purposes of the
Judgment when the measurements obtained are not of sufficient accuracy to produce
reasonable results. For water year 2017-18, Watermaster determined it was appropriate to
apply the alternative method during certain periods of time to the Rio Hondo side of Whittier
Narrows.

Presented in Table 4 is an adjustment to Rio Hondo inflow. This table presents a

summary of the calculations utilizing the alternative method. Analysis of the daily inflow
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and outflow data indicated that the alternative method should be applied during 6 days of
water year 2017-18. These days were January 8, 9; and March 14, 15, 21 and 22. The
unadjusted inflow to the Lower Area in the Rio Hondo as set forth in Table 4 was 7,832 acre-
feet during those 6 days. There was 1,484 acre-feet of outflow to the ocean during the same
6 days (calculated on a daily basis from stream gaging measurements as provided in the
Judgment). (This latter value is Unusable Surface Flow from the Upper Area.) In making
the adjustment, the unusable outflow as measured at the Rio Hondo Headworks and
compared to flow at Station F45B-R (Stewart and Gray Road) was accepted.

The infiltration during the 6 days was calculated to be 4,287 acre-feet. This included
the amount of water delivered to the spreading grounds and the water infiltrated in the
Whittier Narrows Reservoir westerly of Rosemead Boulevard. In addition, 381 acre-feet of
water was stored on the Rio Hondo side of the Reservoir during those 6 days. The inflow is
therefore adjusted by adding the quantity of infiltration (4,287 acre-feet) to the outflow
(1,484 acre-feet) and adding storage (381 acre-feet) to determine the adjusted inflow in the

amount of 6,152 acre-feet.
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TABLE 4

LOWER AREA INFLOW AND OUTFLOW
ADJUSTMENT TO RIO HONDO INFLOW

Amounts in Acre-Feet
: For 6 Days  of the
Item - Water Year 2017-18

A. UNADJUSTED INFLOW

Rio Hondo Above Mission Bridge, F64 4,347

Mission Creek at San Gabriel Boulevard, F83 21

Rio Hondo By-Pass Channel (Zone I Ditch) 0

Whittier Narrows Flood Channel 3,332

Sycamore Canyon 2

Ungaged Recycled Water (WNWRP) 130
Total Unadjusted Inflow 7,832

B. ADJUSTED INFLOW

Infiltration
Spreading grounds infiltration 3,573
Reservoir area infiltration 714
Total infiltration 4,287
Change in Reservoir Storage + 381
Outflow at Stewart and Gray Road 1,484
Total Adjusted Inflow 6,152

C. ADJUSTMENT
Adjustment to Rio Hondo Inflow -1,680
(a) Days adjusted were January 8, 9; and March 14, 15, 21 and 22.
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As shown on Table 4, the adjustment to the Rio Hondo inflow is minus 1,680 acre-
feet. This adjustment relies on the spreading grounds inflow and estimated infiltration in
Whittier Narrows Reservoir. These latter values provide a more accurate determination of
Usable Water during high flows as opposed to taking the difference between inflows and
outflows from stream gaging stations during periods of storm flows.

Summary of Surface Flow
A total of 66,066 acre-feet of surface water flowed through Whittier Narrows during

water year 2017-18. Table 5 shows the components and the total Surface Flow.
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TABLE 5

SUMMARY OF SURFACE FLOW THROUGH WHITTIER NARROWS
FOR WATER YEAR 2017-18

Amount in
Acre-Feet
Rio Hondo above Mission Bridge, Station F64 6,237
Mission Creek at San Gabriel
Boulevard, Station F83 1,466
Rio Hondo By-Pass Channel, Station F313B-R 7,736
Whittier Narrows Flood Channel 3,332
Sycamore Canyon 4
San Gabriel River below Parkway
Bridge, Station F263C-R 5,077
Reclaimed Water from Whittier Narrows
Plant Delivered to Rio Hondo below
Station F64 4,256
Reclaimed Water from San Jose Plant
Delivered to San Gabriel River below
Station F263C-R 39,638
Less Adjustment to Rio Hondo Inflow (Table 4) -1,680
Total Surface Flow 66,066
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Subsurface Flow

The method utilized to determine Subsurface Flow through Whittier Narrows is set
forth in Exhibit B of the Judgment. The data used for computing Subsurface Flow are the
spring and fall ground water elevations in Whittier Narrows. The measurement well
locations are shown on Plate 2.

To prepare estimates of Subsurface Flow through Whittier Narrows the Watermaster
prepares contour maps of water levels in wells for the spring and fall of each year. To
prepare these maps the Watermaster uses water level measurements collected by the
University of Southern California (USC), Cross Connection Laboratory, on behalf of the San
Gabriel Valley Protective Association. The Watermaster also measures a number of wells on
a quarterly basis, coordinating the efforts with USC. In addition, the Watermaster has
replaced 8 wells in critical areas and also placed a casing in a collapsing well that was at a
critical location.

The Subsurface Flow for any year is the average of the six spring and fall
computations of Subsurface Flow for the three years ending with the year of calculation.
Shown in the following tabulation is the result of the calculation of Subsurface Flow for the
water year 2017-18 which amounted to 24,800 acre-feet.

Subsurface Flow

Time in Acre-Feet
Spring 2016 25,000
Fall 2016 23,400
Spring 2017 18,400
Fall 2017 20,600
Spring 2018 27,700
Fall 2018 33,400
Subsurface Flow 2017-18 24,800
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Export to Lower Area
The Watermaster is required to determine the amount of water which is pumped from
groundwater or diverted from surface streams in the Upper Area and transported in conduits
through Whittier Narrows and used in Lower Area.
During the water year 2017-18, there were four entities which transported water by
pipeline through Whittier Narrows. All of the water exported through the Narrows was
groundwater produced in the San Gabriel Valley. The annual export for each of the four

exporters is shown below:

Exporter Acre-Feet
California Domestic Water Company 20,100
San Gabriel Valley Water Company 4,070
Suburban Water Systems 10,896
City of Whittier 3,634
Total 38,700

The Judgment provides that the maximum annual credit for export in the

determination of Usable Water shall not exceed 23,395 acre-feet.
Lower Area Replenishment Water

The Lower Area purchases imported replenishment water from Metropolitan. This
imported water may be delivered at two Metropolitan connections: (1) Foothill Feeder at San
Dimas Wash (CenB-48) and (2) Upper Feeder at Thompson Creek (CenB-28). Both
conneclions are melered and delivered amounts are recorded by Metropolitan.  These
amounts are verified by the County.

During water year 2017-18, the total amount of imported water purchased from

Metropolitan for replenishment was 9,791 acre-feet on behalf of the Lower Area.
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Imported

MWD Connection Water (Acre-Feet)
San Dimas Wash (CenB-48) 9,791
Thompson Creek (CenB-28) 0

Total 9,791

Provision is made in the Judgment for the deduction of evaporation losses upstream
of Whittier Narrows occurring during conveyance of Lower Area Replenishment Water
through the San Gabriel Valley to Whittier Narrows. The total calculated evaporation during
water year 2017-18 was 23 acre-feet.

In addition, pursuant to an agreement between the Main San Gabriel Basin
Watermaster and the Water Replenishment District, 1,466 acre-feet of flow from the WNOU
treatment plant will be accounted for as Lower Area Replenishment Water.

Analysis of daily flows indicated that there was no imported water loss to the ocean
for water year 2017-18. After evaporative losses, the net amount of Lower Area
Replenishment Water amounted to 11,234 (9,791-23+1,466) acre-feet.

Reclaimed Water

Recycled water used for replenishment of the Montebello Forebay came from three
separate plants, each of which is operated by the County Sanitation Districts. Effective July
1, 2013, the County Sanitation District and the Water Replenishment District entered into a
long-term contract for delivery of recycled water from the three plants.

Whittier Narrows Water Reclamation Plant

The total amount of recycled water produced at the Whittier Narrows Water
Reclamation Plant during the water year 2017-18, and delivered to stream channels, was
6,351 acre-feet. During water year 2017-18, no Whittier Narrows effluent was bypassed to

the ocean during storm operations. Therefore, a total of 6,351 acre-feet of Reclaimed Water
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from the Whittier Narrows Water Reclamation Plant was purchased by the Water
Replenishment District of Southern California for replenishment in the Montebello Forebay.
Pomona Water Reclamation Plant

The total production at the Pomona Water Reclamation Plant during the water year
2017-18 was 6,915 acre-feet. A portion of the effluent was delivered to the City of Pomona
for resale. The undelivered portion, amounting to 4,015 acre-feet, was delivered to San Jose
Creek. It was determined that no Reclaimed Water was bypassed to the ocean, 3,591 acre-
feet was replenished in the San Gabriel Valley, and 424 acre-feet was replenished in the
Montebello Forebay. The portion of this Reclaimed Water which was generated within the
watershed of the San Gabriel River System was calculated to be 271 acre-feet, which
historically had been accounted for as Reclaimed Water. However, effective July 1, 2013 a
new long-term contract was entered into between County Sanitation District and the Water
Replenishment District whereby the Water Replenishment District has agreed to pay for all
recycled water from the Pomona Plant that is released to San Jose Wash and is not lost to the
ocean. For the purpose of reporting, it is assumed all recycled water released from the
Pomona Plant for the entire water year 2017-18 is accounted for as Reclaimed Water, which
totals 4,015 acre-feet. However, the accounting of recycled water released from the Pomona
Plant between October 1, 2017 and September 30, 2018 will be reevaluated in the Annual
Report for water year 2018-19 and a revised calculation will be applied retroactively o waler
year 2017-18 calculations based on the Judgment.
San Jose Creek Water Reclamation Plant

The Water Replenishment District of Southern California purchases Reclaimed Water

from the San Jose Creek Water Reclamation Plant. During the water year 2017-18, 46,324

-32-



acre-feet of Reclaimed Water from the San Jose Creek Water Reclamation Plant was
delivered to the Lower Area for replenishment. None of the Reclaimed Water delivered for
replenishment was lost to the ocean during the water year 2017-18. Therefore, a total of
46,324 acre-feet of such Reclaimed Water was purchased by the Lower Area for
replenishment in the Montebello Forebay. Total plant effluent for the water year 2017-18
was about 57,000 acre-feet.
Summary of Reclaimed Water

The total amount of Reclaimed Water deducted from the inflow is 56,690 acre-feet
for the water year 2017-18. This is comprised of 6,351 acre-feet from the Whittier Narrows
Water Reclamation Plant, 4,015 acre-feet from the Pomona Water Reclamation Plant, and
46,324 acre-feet from the San Jose Creek Water Reclamation Plant.

Make-up Water by Surface Flow Delivery

During water year 2017-18, the Upper Area did not supply any Make-Up Water by
surface flow delivery or otherwise since there was no Make-up Water requirement to be
delivered for that year.

Recirculation of Measured Water

There was no recirculation of measured water as defined in Paragraph 3(1) (6) of the

Judgment during the water year 2017-18.
Unusable Surface Flow

The water from the San Gabriel Valley which leaves Montebello Forebay as surface
flow is called Unusable Surface Flow and is determined in accordance with Exhibit B of the
Judgment. Surface outflow from the Montebello Forebay is accounted for in the Rio Hondo

at Stewart and Gray Road, Station F45B-R, and in the San Gabriel River at Florence Avenue,
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Station F262C-R. This surface outflow may be comprised of water from the San Gabriel
Valley and local storm water which enters the channels downstream of Whittier Narrows.

Measured surface outflow from the Montebello Forebay in the Rio Hondo at Station
F45B-R was 1,850 acre-feet. Records were determined to be inaccurate on days of storm
flow and the record was adjusted by using County records of flow past the Rio Hondo
Headworks radial gates. The adjusted outflow is 3,431 acre-feet. This included water from
the San Gabriel Valley, Local Storm Inflow originating downstream of Whittier Narrows and
in some cases Lower Area replenishment water. The Local Storm Outflow on days when the
radial gates at the Rio Hondo Headworks were open was estimated by correlating the
drainage areas of the unmeasured storm drains with a synthesized Montebello Storm Drain
flow. The Montebello Storm Drain flow is synthesized using the record at Alhambra Wash,
Station F81D-R. By analysis of flows on days when the radial gates were open, it was
possible to segregate the flow at Stewart and Gray Road, Station F45B-R, into Local Storm
Outflow, Unusable Surface Flow and replenishment water. Based on a review of data,
Stewart and Gray Road, Station F45B-R, was not functioning accurately on certain days and
Watermaster made an adjustment. The Watermaster revised the total flow to the ocean on
such days to be 3,005 acre-feet. It was determined that the Local Storm Outflow was 1,521
acre-feet and the Unusable Surface Outflow in the Rio Hondo was 1,484 acre-feet. Unusable
Surface Outflow incliuded no Reclaimed Water. Local Inflow for water year 2017-18 was
calculated to be 6,222 acre-feet.

There was no flow on the San Gabriel River as measured at Florence Ave., Station
F262C-R. Generally, flow consists of Local Storm Inflow through storm drains located in

the Montebello Forebay and surface inflow from the San Gabriel Valley. Most of the storm
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water in the San Gabriel River entering the Whittier Narrows Reservoir in excess of the
spreading capacity in the San Gabriel River below Whittier Narrows Dam was conveyed by
the Flood Channel to the Rio Hondo. The Local Storm Inflow was calculated to be 3,942
acre-feet based on correlation with the Montebello Storm Drain. There was no Local Storm
Outflow on the San Gabriel River to the ocean during water year 2017-18. Analysis of daily
flows indicated there was no Unusable Surface Flow from the Montebello Forebay in the San
Gabriel River during water year 2017-18.

The total Unusable Surface Flow passing through the Montebello Forebay in the
Rio Hondo and San Gabriel River during water year 2017-18 was 1,484 acre-feet.

Determination of Usable Water

Usable Water under the terms of the Judgment is defined as the sum of Surface Flow,
Subsurface Flow and Credited Export to Lower Area less the sum of Lower Area
Replenishment Water, Reclaimed Water, Make-up Water by Surface Flow Delivery and
Unusable Surface Flow. Table 6 presents the determination of Usable Water for the water

year 2017-18.
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TABLE 6

USABLE WATER FOR WATER YEAR 2017-18

Amount in Acre-Feet

Surface Flow 66,066
Subsurface Flow 24,800
Credit for Export to Lower Area 23,395
Subtotal 114,261
Less:
Lower Area Replenishment Water 11,234
Reclaimed Water 56,690
Make-Up Water by Surface
Flow Delivery 0
Recirculation of Measured Water 0
Unusable Surface Flow 1,484
Subtotal 69.408
Usable Water 44,853
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Quality of Water

The Judgment (Exhibit B, Section IV.E) provides that the Watermaster gather readily
available data from public and private agencies relating to the quality of water. During the
water year, quality data were obtained from the County Sanitation Districts, the County and
Metropolitan. Ground water quality data were also obtained from programs of the Main San
Gabriel Basin Watermaster, Central Basin Municipal Water District, and Water
Replenishment District of Southern California. In the last few years increasing concern has
developed over the trace constituents found in drinking water. Table 7 includes these
constituents for illustrating both the quality of different sources of water supply and the
increasing number of regulated constituents. Shown in Figures 3, 4 and 5 are graphical
trends of salinity, hardness and nitrogen of the sources of imported and Recycled Water for

replenishment in the San Gabriel River System.
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TABLE 7 (A)

WATER QUALITY ANALYSES REPRESENTATIVE OF SOURCES

OF WATER PASSING THROUGH WHITTIER NARROWS
WATER YEAR 2017-18 (a)

IMPORTED WATER

RECLAIMED WATER

RUNOFF WATER

UNTREATED UNTREATED SAN JOSE
DRINKING STATE COLORADO WHITTIER SAN JOSE CREEK
WATER PROJECT RIVER NARROWS CREEK PLANT POMONA STORM SUBSURFACE
CATEGORY STANDARDS WATER WATER PLANT PLANT (E) STAGE I (W) PLANT FLOW FLOW
{b) (c) {d) (e
DATE April-18 April-18 April-18 April-18 April-18 Agpril-18 March-18 March-18
pH 6585 84 81 73 7.0 7.3 74 NA NA
EC x 10° (umho/cm) 490.0 1010.0 NA NA NA NA NA NA
CATIONS
Cdcium 21.0 69.0 61.2 531 51.7 66.6 23 NA
Magnesum 120 26.0 183 153 14.7 138 58 NA
Sodium 55.0 93.0 123 120 108.0 971 NA NA
Potassium 28 46 15.1 17.2 154 152 NA NA
ANIONS
Carbonate 1.0 0.0 ND ND ND ND NA NA
||Bicarbonate 830 150.0 151 140 173 169 NA NA
Sulfae 250 330 240.0 99.3 895 68.9 60.7 NA NA
Chloride 250 76.0 95.0 117 140 109 136 NA NA
rFIuoride 18 <01 03 0.72 044 0.69 028 NA NA
Totd Dissolved Solids 500-1500 262.0 612.0 530 594 538 594 NA NA
Totd Hardness as CaCO3 100.0 2780 217 209 208 226 81.2 NA
Boron 015 013 0.28 0.29 0.32 0.26 NA NA
INORGANIC TRACE
CONSTITUENTS
Arsenic 0.01 0.002 0.002 NA NA NA NA NA NA
Baium 1 0.032 0.120 NA NA NA NA NA NA
Cadmium 0.005 ND ND ND NA NA NA NA NA
Chromium, Totd 0.05 ND ND 0,0009 NA NA NA NA NA
Copper, Totd ND ND 0.004 NA NA NA 3.9 NA
Lead ND ND ND ND ND 0.0004 0.009 NA
Mercury 0.002 ND ND 0.0000 NA NA NA NA NA
Perchiorate 0.006 NA NA 0.0003 0.0004 0.0004 0.0001 NA NA
Sdenium 0.05 ND ND NA ND ND ND NA NA
Silver 0.1 ND ND NA NA NA NA NA NA
NUTRIENTS s M
Ammonia NA NA 12 1.2 1.8 17 NA NA
Nitrate: 10 20 0.8 7.7 6.3 53 58 NA NA
Nitrite 1 NA NA ND ND 0.12 0.12 NA NA
Organic Nitrogen NA NA 09 18 1.6 18 NA NA

'{a) All constituents in mgl unless noted.

(b) Sampled a Lake Silverwood
(c) Sampled a Lake Mathews
(d) At San Gabrid River Parkway.

(&) FromWell 2947LM.

ND = None Detected. NA = Not Andyzed or Not Avalable.
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TABLE 7 (B)

WATER QUALITY ANALYSES REPRESENTATIVE OF SOURCES

OF WATER PASSING THROUGH WHITTIER NARROWS
WATER YEAR 2017-18 (a)

IMPORTED WATER RECYCLED WATER RUNOFF WATER
UNTREATED UNTREATED SAN JOSE
DRINKING STATE COLORADO WHITTIER SAN JOSE CREEK
WATER PROJECT RIVER NARROWS CREEK PLANT POMONA STORM SUBSURFACE
CATEGORY STANDARDS WATER WATER PLANT PLANT (E) STAGE 11l (W) PLANT FLOW FLOW
(b) (c) (d) (e}
DATE October-18 October-1% Apail 1% Apal- 1% Apnt18 April-18 Harch- 1% arehi- 18
PURGEABLE ORGANICS
Mecthylenc Chloride 5 ND ND ND ND ND ND NA NA
Chloroform 80 (f) NA NA 106 299 296 254 NA NA
Bromodichloromethane 80 () NA NA 62 190 160 107 NA NA
Dibromochloromethane 80 (H NA NA 18 55 34 22 NA NA
Bromoform 80 (f) NA NA ND ND ND ND NA NA
Carbon Tetrachloride 035 ND ND ND ND ND ND NA NA
1,1-Dichloroethane 5 ND ND ND ND ND ND NA NA
1,2-Dichloroethane 03 ND ND ND ND ND ND NA NA
1,1, |-Trichloroethane 200 ND ND ND ND ND ND NA NA
1,1,2-Trichloroethane 5 ND ND ND ND ND ND NA NA
1,1-Dichlorocthylene 6 ND ND ND ND ND ND NA NA
Trichlorocthylene 5 ND ND ND ND ND ND NA NA
Tetrachlorocthylenc 5 ND ND ND ND ND ND NA NA
Methyl Tertiary-Buty| Ether 13 ND ND NA NA NA NA NA NA
Benzene 1 ND ND ND ND ND ND NA NA
Toluene 100 ND ND ND ND ND ND NA NA
Chlorobenzene 30 ND ND ND ND ND ND NA NA
O-Dichlorobenzene 130 () NA NA ND ND ND ND NA NA
M-Dichlorobenzene 130 (g) NA NA ND ND ND ND NA NA
P-Dichlorobenzene 5 NA NA ND ND ND ND NA NA
Cis-1,2-Dichloroethylene 6 ND ND ND ND ND ND NA NA
Trans- 1,2-Dichloroethylene 10 ND ND ND ND ND ND NA NA
Bromomethane NA NA ND ND ND ND NA NA
Chloroethane NA NA ND ND ND ND NA NA
2-Chlorocthylvinylcther NA NA ND ND ND ND NA NA
Chloromethane ND ND ND ND ND ND NA NA
1,2-Dichloropropane 3 ND ND ND ND ND ND NA NA
Cis-1,3-Dichloropropene 0.5(h) ND ND ND ND ND ND NA NA
Trans-1,3-Dichloropropene 0.5(h) ND ND ND ND ND ND NA NA
1,1,2,2-Tetrachloroethane 1 ND ND ND ND ND ND NA NA
Vinyl Chloride 05 ND ND ND ND ND ND NA NA
NA
NON-PURGEABLE ORGANICS NA
Bis(2-chtylhexyl)phthalate 4 NA NA ND ND ND ND NA NA
1,2,4-Trichlorobenzenc 3 ND ND ND ND ND ND NA NA
2.4,6-Trichlorophenol NA NA ND ND ND ND NA NA
2.4,5-Trichlorophenol NA NA ND ND ND ND NA NA
2,3,4-Trichlorophenol NA NA ND ND ND ND NA NA
2,3,6-Trichlorophenol NA NA ND ND ND ND NA NA
3,4,5-Trichlorophenol NA NA ND ND ND ND NA NA
Pentachlorophenol 1 NA NA ND ND ND ND NA NA
Phenanthrene NA NA ND ND ND ND NA NA
Fluoranthene NA NA ND ND ND ND NA NA
Atrazine 1 NA NA ND ND ND ND NA NA
Simazine 4 NA NA ND ND ND ND NA NA
Phenylacetic Acid NA NA ND ND ND ND NA NA
Phenol 1 NA NA ND ND ND ND NA NA
(CHLORINATED HY DROCARBONS
DDT NA NA ND ND ND ND NA NA
BHC 03-07 NA NA ND ND ND ND NA NA
Lindane 02 NA NA ND ND ND ND NA NA
Heptachlor 0.01 NA NA ND ND ND ND NA NA
Heptachlor Epoxide 0.01 NA NA ND ND ND ND NA NA
Aldrin 005 NA NA ND ND ND ND NA NA
Dieldrin 0.05 NA NA ND ND ND ND NA NA

(b) Sampled at Lake Silverwood
(c) Sampled at Lake Mathews
(d) At San Gabriel River Parkway
(e) From Well 2947LM

(P Total Trihalomethanes is not to exceed 80 ug/l
(g) Notification Level. Sum not to exceed 130.0 ug/l

(h) Sum not to exceed 0.5 ug/l

{2 All constitwents m ug/l unless noted. NTJ =None Detected. NA = Not Analved or Not Available
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FIGURE 2

UNTREATED COLORADO RIVER WATER
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FIGURE 3
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FIGURE 4
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CHAPTERIV. ANNUAL ACCOUNTING AND
MAKE-UP WATER REQUIREMENTS

Under the terms of the Judgment, the Watermaster is required to annually determine the
Accrued Debit or Credit of the Upper Area and the obligations, if any, of the Upper Area to
deliver Make-up Water during the ensuing water year.

Delivery of Make-up Water During 2017-18

Because of the existence of an Accrued Credit at the end of 2016-17, the Upper Area

made no Make-up Water delivery to the Lower Area during the water year 2017-18.
Accrued Credit as of September 30,2018

The Lower Area Annual Entitlement as heretofore determined for the water year 2017-
18 was 59,600 acre-feet. The Usable Water received was 44,853 acre-feet, which resulted in a
debit to the Upper Area for the water year of 14,747 acre-feet. The Upper Area had an Accrued
Credit as of September 30, 2017 of 150,803 acre-feet. Thus the total Accrued Credit of the
Upper Area as of September 30, 2018 is 136,056 acre-feet.

Requirement for Make-up Water Delivery in 2017-18

Because of the existence of an Accrued Credit on September 30, 2018, the Upper
Area is under no obligation to deliver Make-up Water to the Lower Area during water year
2018-19.

Summary

Table 8 presents a summary of the findings of the Watermaster for the water year 2017-18.
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TABLE 8

SUMMARY OF FINDINGS FOR WATER YEAR 2017-18

Quantities
In
Acre-Feet
1. Rainfall 2017-18, 7.0 inches
2. Ten-year average rainfall, 13.4 inches
3. Lower Area Annual Entitlement 59,600
4.  Surface flow through Whittier Narrows 66,066
5. Subsurface Flow through Whittier Narrows 24,800
6. Credited export through Whittier Narrows 23,395
7. Total Flow through Whittier Narrows 114,261
8. Lower Area Replenishment Water 11,234
9. Reclaimed Water 56,690
10. Make-up Water (Surface Flow Delivery) 0
11.  Recirculation of Measured Water 0
12.  Unusable Surface Flow 1,484
13. Usable Water Received by Lower Area 44,853
14. Debit for Water Year 2017-18 14,747
15.  Accrued Credit of Upper Area as of September 30, 2017 150,803
16. Amount of Make-up Water delivered during Water Year 2017-18
a. Payment for Recycled Water 0
b. Surface Flow Delivery 0
Total 0
17.  Adjusted Accrued Credit of Upper Area as of September 30, 2017 150,803
18.  Accrued Credit of Upper Area as of September 30, 2018 136,056
19. Required Make-up Water to be delivered during Water Year 2018-19 0
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CHAPTER V. LONG-TERM ACCOUNTING

Long-term Accounting is required by paragraph 5(h) of the Judgment. The Third Long-
term Accounting Period was for the 15 water years from 1993-94 through 2008-09. The Long-
term Accounting Periods are discussed in this Chapter and are shown in Table 9.

The Watermaster is required from time to time, but not sooner than 15 years nor more
than 25 years after September 30, 1963 and after the close of each Long-term Accounting
period, thereafter, to make a Long-term Accounting of the aggregate amount of Usable Water
and Make-up Water received by the Lower Area. A Long-term Accounting is to be made sooner
than 25 years if the average annual rainfall for a period of 15 or more years is at least 18 inches
but not more than 19 inches.

The quantity of Usable Water and Make-up Water received during a Long-term
Accounting period is compared to a quantity based upon the annual entitlement (98,415 acre-
feet) multiplied by the number of years in the period and then adjusted by the ratio of the average
annual rainfall for that period to the long-term average annual rainfall (18.52 inches). The
difference in the amount of water received and the total annual entitlements is carried forward as
either a credit or debit of the Upper Area. A summary of the annual amount received for each
year of each Long-term Accounting is shown in the Appendix to this report.

First Long-term Accounting Period

As reported in the Sixteenth Annual Report, the First Long-term Accounting under the
Judgment occurred as of September 30, 1979 for the period of 16 water years 1963-64 through
1978-79. The rainfall for the period averaged 18.16 inches resulting in a total entitlement of
1,544,031 acre-feet for the 16-year period. The amount of Usable Water and Make-up Water
received was 1,376,090 acre-feet resulting in a Long-term Accounting Debit of 167,941 acre-
feet. The annual summary for each year of the First Long-term Accounting Period is in the

Appendix in Table 12.
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TABLE 9

SUMMARY OF WATER DELIVERED
UNDER LONG BEACH JUDGMENT
Water Years 1963-2018
(values in acre-feet)

Water

Long-term Lower Received Accrued
Accounting Area by Lower Credit or

Period Entitlement® Area (Debit)
1 (16 Water Years 1,544,031 1,376,090 (167,941)
1963-64 through 1978-79)
2 (15 Water Years 1,505,718 1,799,097 125,438
1979-80 through 1993-94)
Subtotal 3,049,749 3,175,187 125,438
3 (15 Water Years 1,457,892 1,477,004 19,112
1993-94 through 2008-09)
Subtotal 4,507,641 4,652,191 144,550©)
4 (9 Water Years 699,300 690,806 (8,494)
2009-10 through 2017-18)
Total 5,206,941 5,342,997 136,056

(a) Long-term Lower Area Entitlement calculated in accordance with paragraph 5(h) of the Judgment except for
the Fourth Long-term which is an accumulation of annual entitlement for the Accounting Period.

(b) Includes 167,941 acre-feet of Make-up Water to reimburse debit from the end of First Long-term Accounting.

(c) Carried over to the Fourth Long-term Accounting Period.
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Make-up Water Deliveries

The Judgment provides that the debit under Long-term Accounting be made up over a
three-year period. Representatives of the Upper Area and Lower Area agreed that Make-up
Water for the first Long-term Accounting Period could be delivered over a five-year period,
requiring not less than one-fifth be delivered each year. Use of annual credit for Recycled
Water, however, was limited to the first three years of the repayment period.

During the five years 1979-80 through 1983-84, the Upper Area delivered 167,941 acre-
feet of Make-up Water to the Lower Area to satisfy the First Long-term Accounting. Thus, the
Make-up Water delivery for the First Long-term Accounting Period was fully satisfied. A
detailed description of the deliveries is contained in the Twenty-Second Annual Report.

Second Long-term Accounting Period

As reported in the Thirty-first Annual Report, the Second Long-term Accounting under
the Judgment occurred as of September 30, 1994 for the period of 15 water years 1979-80
through 1993-94. The rainfall for the period averaged 18.89 inches resulting in a total
entitlement of 1,505,718 acre-feet for the 15-year period. The amount of Usable Water and
Make-up Water received was 1,631,156 acre-feet resulting in a Long-term Accounting Credit of
125,438 acre-feet to be carried over to the Third Long-term Accounting Period. An annual
summary for the Second Long-term Accounting Period is in the Appendix in Table 13.

Make-up Water Deliveries

A Long-term Accounting Credit of 125,438 acre-feet existed at the end of the Second
Long-term Accounting Period. Therefore, no Make-up Water delivery for the Second Long-
term Accounting was required.

Third Long-term Accounting Period

As reported in the Forty-sixth Annual Report, the Third Long-term Accounting under the

Judgment occurred as of September 30, 2009 for the period of 15 water years 1994-95 through

2008-09. The rainfall for the period averaged 18.29 inches resulting in a total entitlement of
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1,457,892 acre-feet for the 15-year period. The amount of Usable Water and Make-up Water
received was 1,477,004 acre-feet resulting in a credit for the period of 19,112 acre-feet. This
credit was added to the accumulated carryover from the Second Long-term Accounting Period
resulting in a Long-term Accounting Credit of 144,550 acre-feet to be carried over to the Fourth
Long-term Accounting Period. An annual summary for the Third Long-term Accounting Period
is in the Appendix in Table 14.
Make-up Water Deliveries
A Long-term Accounting Credit of 144,550 acre-feet existed at the end of the Third
Long-term Accounting Period. Therefore, no Make-up Water delivery for the Third Long-term
Accounting was required.
Fourth Long-term Accounting Period

Table 10 is a summary of operations under the Judgment showing Lower Area Annual
Entitlement, Usable Water and Make-up Water received by the Lower Area and the Accrued
Debit or Credit of Upper Area for each year of operation during the Fourth Long-term
Accounting Period beginning with water year 2009-10. Included in the Accrued Credit of the

Upper Area at the start of the period is the carryover from the Third Long-term Accounting

Water year 2017-18 is the ninth year in the Fourth Long-term Accounting Period which, as

explained above, occurs between the 15th and 25th year. Table 11 is a summary of operations

under the Judgment showing data to be used for the Fourth Long-term Accounting.
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TABLE 10

SUMMARY OF ANNUAL OPERATIONS
UNDER JUDGMENT DURING
FOURTH LONG-TERM ACCOUNTING PERIOD

(In Acre-Feet)

Rainfall in Inches Annual
Credit Accrued
(H)or Credit (+) or
Entitlement Water Received by Lower Area Debit (-) Debit (-)
Water 10-year Make-
Year Amount Average Usable Up® Total
2008-09 +144,550@
2009-10 20.2 17.2 88,700 84,054 0 84,054 -4,646 +139,904
2010-11 24.9 18.1 95,300 148,085 0 148,085 +52,785 +192,689
2011-12 10.9 18.6 98,800 77,227 0 77,227 -21,573 +171,116
2012-13 8.0 17.4 90,200 57,187 0 57,187 -33,013 +138,103
2013-14 6.3 16.8 85,600 56,830 0 56,830 -28,770 +109,333
2014-15 114 13.4 59,600 69,448 0 69,448 +9,848 +119,181
2015-16 10.1 12.7 54,300 56,484 0 56,484 +2,184 +121,365
2016-17 214 14.4 67,200 96,638 0 96,638 +29.438 +150,803
2017-18 7.0 13.4 59,600 44,853 0 44,853 -14,747 +136,056
Totals 699,300 690,806 0 690,806 +136,056

(a) Carryover of credit from Third Long-term Accounting Period.
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TABLE 11

DATA FOR FOURTH
LONG-TERM ACCOUNTING PERIOD

Rainfall in Inches

Accumulated Long-Term

Number Average Water Received by Lower Area in Acre-Feet Accounting

of Water Annual Accumulated Formula® in

Years Year Amount  Amount Usable Make-Up Total Total Acre-Feet
0 2008-09 144,550@

1 2009-10  20.23 20.23 84,054 0 84,054 228,604 107,502
2010-11  24.85 22.54 148,085 0 148,085 376,689 239,554
2011-12 1091 18.66 71227 0 77,227 453,916 297477
2012-13 7.96 15.99 57,187 0 57,187 511,103 339,882
2013-14 6.30 14.05 56,830 0 56,830 567,933 373,307

0

0

0

2014-15 11.44 13.62 69,448 69,448 637,381 434,259

2015-16  10.05 13.11 56,484 56,484 693,865 487,664

(== > Y -

2016-17  21.44 14.15 96.638 96.638 790,503 601.543

9 2017-18 6.99 13.3544.853 0 44,853 835,356 638.475

(a) Carryover of credit from Third Long-term Accounting Period.

(b) The figures shown are for informational purposes only. The Fourth Long-term Accounting will
be determined in accordance with paragraph 5(h) of the Judgment.
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PLATE 1

STREAM GAGING STATIONS

F45B-R RIO HONDQ ABOVE STEWART AND GRAY ROAD
F64 RIO HONDO AT POMONA FREEWAY

\a
FBID-R ALHAMBRA WASH NEAR KLINGERMAN STREET
F83 MISSION CREEK AT SAN GABRIEL BOULEVARD
F86-S SAN GABRIEL RIVER BELOW STANDEFER DI{TCH

F181-R MONTEBELLO STORM DRAIN ABOVE RIO HONDO

F261C-R  SAN GABRIEL RIVER BELOW VALLEY BOULEVARD

F262C-R  SAN GABRIEL RIVER ABOVE FIRESTONE AVENUE

F263B—R  SAN GABRIEL RIVER AT BEVERLY BOULEVARD

F263C—-R  SAN GABRIEL RIVER BELOW SAN GABRIEL RIVER PARKWAY

F312B—R  SAN JOSE CHANNEL ABOVE WORKMAN MILL ROAD

F3138-R  RIO HONDO BY—PASS CHANNEL ABOVE WHITTIER NARROWS DAM

E322-R  SAN GABRIEL RIVER AT PECK ROAD

E326-R RO HONDO BELOW GARVEY AVENUE LA i
MERCED =N\ ! |

E327-R  RIO HONDO BELOW WHITTIER NARROWS DAM HILLS
F330-R  MISSION CREEK BELOW LEGG LAKE s T Junsows
G44B-R  WHITTIER NARROWS FLOOD CHANNEL

GABRIEL

AN

SAN JOSE CREEK
WATER RECLAMATION PLANT

PUENTE HILLS

ROP N UTLETS
CenB—37  SAN GABRIEL RIVER—M.W.D. OUTLET BELOW
SAN BERNARDINO ROAD

CenB—36  ALHAMBRA WASH—M.W.D. OUTLET NEAR
RUSH STREET

NOTE
ADAPTED FROM L.A.C.F.C.D. MAP

LEGEND

LINED CHANNEL

UNLINED CHANNEL

STREAM GAGING STATION

INACTIVE OR RELOCATED STREAM GAGING STATION
METROPOLITAN WATER DISTRICT OUTLET
NARROWEST SECTION

RECLAIMED WATER PIPEUNE

“SAN GABRIEL RIVER WATERMASTER

<l

CITY OF LONG BEACH Vs. SAN GABRIEL VALLEY WATER CO.
CASE No. 722647

il
STREAM GAGING STATIONS
RIO HONDO-SAN GABRIEL RIVER SYSTEM

WATERMASTERS
ROBERT P. GHIRELLI-STEPHEN B. JOHNSON-RICHARD A. RHONE

SCALE OF FEET
4000 0 4000 8000
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PARTIES TO JUDGMENT
CITY OF LONG BEACH, ET AL, VS.
SAN GABRIEL VALLEY WATER CO., ET AL,
CASE NO. 722647 - LOS ANGELES COUNTY

Court - Clerk of Superior Court (Case No. 722647)

Plaintiffs
Board of Water Commissioners of the City of Long Beach
Central Basin Municipal Water District
City of Compton

Defendants
San Gabriel Valley Water Company
(includes, by merger, Vallecito Water Company)
Azusa Agricultural Water Company
Azusa Valley Water Company
California-American Water Company
(successor to California Water and Telephone Company)
Covina Irrigating Company
East Pasadena Water Company, Ltd.
Glendora Irrigating Company (now City of Glendora)
Golden State Water Company (formerly known as Southern California
Water Company)
Suburban Water Systems
Sunny Slope Water Company
City of Alhambra
City of Arcadia
City of Azusa
City of Covina
City of El Monte
City of Glendora
City of Industry (successor to Cross Water Company)
City of Monrovia
City of Monterey Park
City of South Pasadena
San Gabriel County Water District
Valley County Water District
(formerly known as Baldwin Park County Water District)

Intervenors

Upper San Gabriel Valley Municipal Water District
California Domestic Water Company
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DILLON & AVEDISSIAN/ACCOUNTANCY CORPORATION
CERTIFIED PUBLIC ACCOUNTANTS

995 East Green Street, #528 TEL (626) 577-8885
Pasadena, CA 91106 www.da-cpas.com FAX (626) 577-8889

INDEPENDENT AUDITORS’ REPORT

San Gabriel River Watermaster
99 S. Lake Avenue, suite 300
Pasadena, California 91101

We have audited the accompanying statement of Income and Expenditures for the San Gabriel
Watermaster for the water year ended 2017-2018. This financial statement is the responsibility of
management. Our responsibility is to express an opinion on this financial statement based on our
audit.

We conducted the audit in accordance with auditing standards generally accepted in the United
States of America. Those standards require that we plan and perform the audit to obtain reasonable
assurance about whether the financial statements are free of material misstatement. An audit
includes examining, on a test basis, evidence supporting the amounts and disclosures in the
statement of income and expenditures. An audit also includes assessing the accounting principles
used and significant estimates made by management, as well as evaluating the overall financial
statement presentation. We believe that our audit provides a reasonable basis for our opinion.

In our opinion, the statement of income and expenditures referred to above presents fairly, in all
material respects, the results of operations of San Gabriel River Watermaster for the water year
ended 2017-2018 in conformity with accounting principles generally accepted in the United States
of America.

/J‘)ﬁ’é)\wam/

Pasadena, California

January 22, 2019
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SAN GABRIEL RIVER WATERMASTER
STATEMENT OF INCOME AND EXPENDITURES
FOR THE WATER YEAR ENDED 2017-18

Carried forward from water year 2016 - 2017 $ 13,197.97

Income:

Income 202,000.00

Interest income 34.08
215,232.05

Expenditures:

Administrative fees and general operating expenses $  26,499.70

Collection of data, field inspections, maintenance of records 90,318.14

Calculations and preparation of Watermaster Reports for

water year 2016-2017 88,773.63
Conservancy 1,911.88
Printing and reproduction costs $ 4,550.93
212,054.28
Carried forward from water year 2017-2018 $ 3,177.77
A-3

See independent auditors' report.



R . =

m s H==la I s1'H "1 i "EEC



09887 595'S6 [Tv6°£9T) - S99TSTT | TT6'V60T | 098'8 090'SEE 9ST'v81T 2SLV68'E 08°96€ 001'98¢ 8Y8TIT'E | TEO'WYS'T 95°06¢ |Bl0|
0 0 = = 92¢'0TT L4514 0 969'ST 9009 6v1'9T S6E'€ET 00v'LT ¥59°'SLT = 9T'8T LB'ET 6(-8L6T
98°L 8ST0T ¥99'2k 99'LS 798°EST STE'9EE 98°L 0£6'0¢ LL9'6E 059855 S6E'ET 006°0€ SSE'Y0S 00296 8L°LT LE°8E 8L-L16T
L0S'VT Y6€ETT {zzo'eg) (r85'8) 91T'0L 90ZY L0S°YT 0T8°€T 6€C9T 885°8¢T S6E'E€T 00L°T€E €6V'EL 00L8L T€9T LY vT £L-9L6T
0 LE9"VT (6€€1S) (€Tv'82) | £89°8S 4344 0 T9S'€C 0£S°0S 0TZ'/ET S6E'ET 008°'LZ ST0°98 001°/8 St'9T £0°2T 9L-SL6T
Q vE]'C (€95°L€) (tee'ce) | 644785 6CT'L 0 TISve 65ETL 8L'19T S6E'ET 009'sZ €8LTTT 00526 7891 83'vT SL-vL61
0 0 (9£99) (ter'se) | 69¢LS 80L°ST 0 TI8'¥C 6vL'T6 L£9'66T S6E'ET 009'97 96T 00526 66'9T 0891 vL-€L6T
0 0 SSY'8T (579'8) SLY'8L L1TLT 0 TPE9T Y1916 LY9'ETT S6E£'ET 006'ST SEVLT 00T'/8 TO'LT 2944 €L-TL6T
0 0 080'L€ (Te9'sz) | 698'€s 098'8 0 TZ8'TC SSEVE S06'S8TT S6E'ET 000'vC 0TS'TL 0056/ 9T ES'8 CLTL6T
0 0 TTLT9 (8L7°8T) | TT6'TL 99Z'9T Q VSL'ET STB'TL LSL'EBT S6E'ET 0067 9V LET 00206 or'LT LTET T(-0L6T
0 0 68608 1942 19,98 080°'ST 0 [ATA44 ory’'s9 €EST6T S6E'EC 006'€7 8ET'SYT 00078 66'LT 90'TT 0£-6961
0 165G 8CT'8L 877’8 872°29T €€0'88Y 0 OET'LT SvL'LT 6ET'589 S6E'ET 00v'vT PYELEY 000'v8 ¥1°6T 05'0€ 69-8961
8] STl (£65'S) {zLt's) 87L'T9 000°£LT 0 £99'TC 59166 095°961 S6E'€T 00£°0T 597 TST 00C°29 £8°9T €0'ST 89-/96T
0 SEL'PT (055°2) €S6'T £59°08 VES'9E 0 [ 4418 9ST'¥8 £95°LTT S6E'ET 00S°LT 7L9°9LT 00L'81 £E€LT €0°SC £9-996T
6879 S8L'LT (8€T'vT) L6 Z2LTTL wL'L9 6879 95051 YESTCT £6078C 905°T€ 000'LT £88°CET 00E'0L LLYVT 1961 99-9961
0 0 (r8Y'65) l652'ce) | THL'VE ovZ'11 0 87S'vT £20°09T 9€£5°07¢ 6€T'0E 008'8T L6S'TLT 000'89 rECT L4 S9-¥96T

(sz2'97) (S7T'97) | sL6'ov 8C9'E [¢] 8ST'ET v8v0T €04°79T 20'6¢ 000'TC 6/9'CTT 00¢'2L9 S¥'6 Sv'6 79-£96T

Asnijag 1918/ PAWIEPaY (n92aq) JEENN paAIIaYy Mmo|4 Mmo|4 I21BM 1318 M SMOLIBN J2UYM |  Jo1em MOopu| MOYu| JuaWaug afesany jenuuy JIEENN
MO|{ BoBHNG 10} JudWwAed upa1y 191ep0 1918 M depNg aoepuns | pawiepay | wswysiudjday ySnouyy pawodx3 | soepnsgns | adepng lenuuy palenwnIy 191BM
191ep dn-axepy [enuuy panuooy  [Jojupasy | 9qesn 9|gesnun | dn-axepy B3Iy JAMOT] MO [RI0L 104 UPAI) BAJY JaMO] (saydui) ||ejuiey
J91BAN B|QESN W04 UOIINPaQ 191epN 3|qESN)

(1994-a400)

Q0Id3d ONILNNOIIV WYHIL-ONO1 1Syld

Y04 SONIANI4 TYNNNY 40 AYVINIAINS

<T 11dvl







118'ST 6IE'E8 0T£'STT £88'ST 87L'9E 8EY'SZT = 92072eS'T | SET'4LT'T | tzT'Tol | 97€'s9s | z90'0sw 099'SE8E 5¢6'05€ | 004'szy | 5€0'190°€ | 814'S05°T VE €8T 18301
0 0 0 0 0 ~ 29€'t8 10C'Y 0 YET'YS The'oz 6€6'29T S6€'€c | 00072 PrS'STT - 68'8T v9°TT v6-€661
0 65€C 0 0 0 6T'0L v61°0L | ¥65°9ST 80T'9tY 0 [A1a34 184'9T S26'799 S6E'EC | 009'TZ 0E6'L19 00v'98 6T ¥6'SE £6-766T
0 SEL'YT 0 0 0 (6SE°C) 06¢'LT | 066'S0T | z65vE 0 0Th'sy 688'CY 168'82Z sec’e | ooszz 96,7281 | 004'38 yT8T 0872 261661
00t SEL'YT 0 0 0 {7BEvE) 820°01) | Z¢s'sL 66T 00T LST'ES 6£6'SS r8'v0T S6E'€C | 00Z'9T L¥T'SST 00968 SLLT TT ST 16-066T
PYS'ET SEL'YT 1] 0 0 (T61°6E) I60'v1} [ 60L°29 184'8 vrs'eT | 65¢'6Y TI0°vS P08'EST SeE'er | 00T°ZE 60E'8ET 008'T8 66°LT SETT 06-6861
SS¥'9 SEL'YT 0 0 0 (6£€'€S) 02s'8z] | 087'0L PEO'S SSP'9 £06°05 £56'6Y 679781 S6E'ET | 000'EE vEC'9CT 00886 S58T STTT 68-8361
TIL's SEL'PT 0 0 0 (6v0'97) 6v0'1) | 152°S8 0062 TIL's 616'6E 9zT’eT 800291 S6E'EC | 00T'EE £11'S0T 00£'90T LEBT 88'¥T 88-/861
[] 0 0 0 0 (tvv'sy)  |(808°cs) | zeT'e9 19T°s 0 8T9'9€ SLE'SS 9vy'09T S6E'EC | 006'TE 15T°S0T 000721 £6'6T 90'6 £8-986T
0 0 0 0 0 T9EZT levv'y) | 4sv'6Tr | 2s9'ac 0 128'9C £8€'TC 6EE'PET S6E'€C | 0050 vry'orl | 006'€TT BY'TC 96'1Z 98-5861
0 0 0 0 0 708°9T Is€1’2z) | 596'06 858'9 0 600'6C £EV'OV S92'£91 S6€'€C | 009'8T 0/Z'STT | 00T'8TT e 85'vT S8-+E51
0 0 685'EE 0 0 6E6'EY (s£8'81) | szL'66 ySH0T 685'€E | 890°0€ 8L7'T YIE'SLT See'€Z | 002’82 61L'€ZT | 009'8TT (e 95°0T ¥8-€86T
0 S8C°L 1268 €88'ST 0 v18'79 ¥18'79 | v10'seT | ozs'ozz | 1268 LTE'6T 968'T 899'SEY Sec'ec | 00T'6T £/1'e8e | poz'zet £8'ST 92'6€ £8-7861
o [ 91L'0¢ 0 PPl (58¢'s) (4202t} | eza'ee giz'al SIL'0E | IST'IE S65'Y £96'441 S6E'EC | 006'6Z 89°vZ1 | 006'TTT SE'1Z 88'81 781861
0 0 TPeTE 0 895'vT 26L'6 (egs'6T) | L16°S8 728’9 TvZ'IE | 968'8C S99'TE 187" 78T see's | 00¥'LT 989°€ET | 00£'S0T 8577 TE0T 18-0861
0 0 EY8°0T 0 91£'0T 51562 Sis6C | Set'eeT | 08945 | ewg'or | es9'or 96T'0T 9v5'TrS sec’sz | o0e'sz TS8'E6 | 009'¢0T 58'7E S8'7E 08-6/6T

(I1v6'£9T) 6.-8/6T

Aanag Ja1ep pawlie|day LYEYNEY] JuawAey 191eAA PaLUIR[IRY (ugaqj leayp panlaxay Mo|4 Mol 191ep J91M SMOLIEN JSIIYM 1318M Mopu| mojgu| Juawsapnuly a3esany |enuuy leay
MO]4 3DELNG 10} JuawAey MO|4 3oeLng 10} JudWwAey Hpa1D 1218/ 1338 3oepng depns | pawteday | uawysiuajday yanoay) pauodx3 | a2epnsqns aeuns |enuuy pa1e|nWwndaYy 1918/
12180 dn-3xely |BNUUY J31epp dn-ay ey wiel-3uo] paniddy  |Jopupan) 3|qesn a|qesnun | dn-axey Uy JOMO] MO[{ B30 Joyypain Baly 1amo] (sayour) [lejuiey
IDIEAN SQRST) WO UonONpag J0EM 219850
(1094-a.108)

dOIY¥3d ONILNNOJDY WYIL-ONOT ANODI3S
404 SONIGNI4 TYNNNY 40 AHYIWAINS

€T 19Vl

A-5






0 0 0SS'vrT ¥00°'LLP'T £56'€96 0 759289 L0T'6TE 8TL'T6E'E S76°0SE 00£°00v €6V TYI'T | 268°LSY'T 8C VLT 12301
0 0 €96'78 0£S'T 0 677°9€ 0 [44%44" S6EET 00€'TE £7089 67°8T 00't1T 60-800C
0 0 6.5'80T v¥8'8T 0'66 Z750°LT 0 8TEL€ 6Y'T 906'VST S6E'ET 00€'0€ TTC'10T 00708 65°8T LE9T 80-200¢
[4] 0 SEL68 (289C€) 81179 69¢ 0 679ty 0/6'6€ 980'9¥T S6E'ET 00v'9T 16¢'96 008'v6 9/4'8T 1404 £0-900T
0 0 JAS&441 {z81'G) 8T1'86 TS 0 2050V S/8TE 990°6LT S6E'ET 00€PT TLETET 00£'€0T 16'6T 8L°9T 90-500¢
0 0 665'/CT 049°L9 0LE°0LT 9ES'6EY 0 SLt'8T 0STvT T€9'799 S6E'ET 00972 9€9'219 004701 0202 (4314 S0-t00C
0 0 67665 (8zr'6T) CL0E9 169'TT 0 TSEEY 805 ¥ €29°TYT S6E‘EC 002'vZ 820'56 00526 69°LT 06'CT 0-£002
0 Q £SE'68 265 260°76 TE0PE 0 T9L'TY 867'TC Z8T°06T S6E'EC 000'tZ L8L'THT 00S'16 [441" 9€'61 £0-700¢
0 0 59.'88 (6£2°TY) TTr'19 °LLT 0 £0L'6S 669'7v S65°99T S6EET 00v‘LT 008'STT 004201 80°81 rv'9 Z0-100¢
0 0 Yr0'0ET (S16°97) 58568 LES'ST 0 L18bY 8TE'ET £92'69T S6E'€T 006'£T TL6'LTT 00S'2TT vL'61 05°'ST T0-0002
0 0 656'9ST (85¥'s€) 0'LL TZ1'v1 0 9S5'TY 6EL'VY 8SY'LLT S6E'ET 00Z°LT £98°97T 005°TTT L2414 8EVT 00-666T
0 Q LTY'Z6T (281°67) 8T1°Z8 £59'T 0 8CT'LY 0 666'0ET S6EET 00022 0908 00€'TTT 9912 £9'8 66-866T
0 0 66517C [44: 443 TTL'SYT P08'EET 0 9¥6'SE 086 444154 S6EET 00622 LTT'99¢ 00T'E€TT 61T £T°9¢ 86-L661
0 0 L16'88T GES'L SE0°L0T 2LLLT 0 095°8% 16572 816'S6T S6E'ET 00T'8¢ 44444 00566 8T'TC 617'LT 1679661
0 0 18T TOT'vT T0Z'80T £78°92 0 £87°ZS LE8'LT ¥9€'50C S6E'ET 00v'LT 695 VST 000'v6 C0'EC 09'ST 96-566T
0 0 Tve'L9T £08'TY €0T°OrT T/96ET 0 566'0€ 0TLTC 6LY'TEE S6E'ET 00€'ST ¥8.'€8¢ 00£'86 ri'0E 0t S6-766T

SEY'STT 76-€66T

ManiRg 1918 pawiepay | (ugaq) ipap psa1a3ay Mo|4 MmO|4 i91eMm 191 smoueN anuym | Js1em MOJu| mo|yu| FTETEFRE adesony lenuuy IEETN
MO|4 dde4INg 104 JuBWARY upan 1918 1318M asepng aepns | pawieay | wawysiusjday ySnouyy payodx3 | svepnsqgns | adepnsg Jenuuy pale|nwndy 1a1eM
1912 dn-axep [enuuy panudy | 1oy upas) ajqesn a|qesnun | dn-axepy 231y 1aMOoT MO|4 [210] 10§ NP3 ealy 1amon (saydun) [jeyuiey

J91eAN 9|qesn woly uoipnpag

1938/, B1qeSN

(3094-a108)

Q0id3d ONILNNOJDV NYHIL-DNOT QHIHL

404 SONIANId TYNNNY 40 AYVYINIAINS

T 319vl

A-6






0 0 = = 908069 089'98 0 TLT'TLr | 006°0ST L55'66€'T SS5°0T2Z | 000'952 700'€€6 | 00E'669 = (44141 {e10)
0 0 9S0°9€T  [{£vL'vT) | €581 81T 0 06995 PETTT 192411 S6E'€c | 008'vT 99099 009'65 SE'ET 669 81-/10C
0 0 €08'0ST [ 8e¥'67 | 8£9'96 706'6T 0 £90'8S 0'rE 69807 S6E'€C | 005’ ¥SL'T9T 00249 ST'v1 [AAT4 £1-9T02
0 0 S9E'TZT | #8T°C 81’9 0 0 £€8'09 T2T'VE SEV'TYT s6E'€e | ooz'te Ev898 00€'vS TT'ET 0T°0T 9T-ST07
0 0 I8T'6TT | 8t8'6 81’69 0 0 SYE'vY EEV'ST 67 TET S6E'€C | 00L'sE YET'EL 009'65 79€T an ST-v107
0 0 €EE'60T  |(0££°82) | 0E8'9S 0 0 9¥9'SS 0 9/t'TTT S6E'€T | 00T'SE 186'€S 009'58 SO'vT 0€'9 $T-€T0C
0 0 €0T'8eT  |leTo'ce) | £814S 965 0 805'SS 0 T6Z'€TT see'ce | 0072z 96979 00206 66'ST 96°L €T-2T02
0 0 9TT'TLT  |(e45TT) | Lee'ie (4144 0 0£6'2S 0 607 vET S6£'€c | 0oL’ YIE'L8 008’86 99'8T 1601 TI-T107
0 0 689761 | S8.7S | s80°8tT 0L6'vr 0 TrE've 096'9€ 9S€'v9T S6E'€? | oov'se 195'STZ | 00E'S6 vS'7Z S8'7C TT-0107
0 0 v06'6€T  [(9¥9'F) | ¥S0'¥8 9L¥'ST 0 808°7S 0TT'9¢ 8vi'8LT S6E'€T | 00¥'62 £59'S7T 00488 £2°0C £2°0C 01-600C

0S5vvT 60-8002

Aoalaqg 31BN pawie)dsy (ugaq) Jesp [PELIEREN] Mol4 Mo|4 Jaem J21em SMOLIEN JANUYA | J91BMA Mo MO[u| AIVETITEN TRVE| 3fesany |2nuuy Jesp
MOl4 adeung 10j Juawied upaL) 1918 M Jaep ajeunsg 20epNS | pawieday | uswysiua|day ysnouyy pauodx3 | asepnsqng aoeuns |enuuy paienwnddy 131ep
1918 dn-ayep [enuuy panioy  [Joyupsi) algesn s|gesnun | dn-axey Baly J3MOT] MO|{ |e10] Joj upai) B3Iy JaMOT (sayou) jjejuiey

J91BMA 3|qESN WOy uoINpaqg

131BAN 31qBSN

(3939)-a.10e)

aoId3d SNILNNOJIIV WYIL-DNOT HLYNOL
¥Od4 SONIANI4 TYNNNY 40 AYVYINIANS

ST 319vl

A-7



bom



	Blank Page



