


SAN ANTONI O DAM AND RESERVO R
LOS ANGELES COUNTY AND SAN BERNARDI NO COUNTY, CALI FORNI A

PERTI NENT DATA

JULY 1990
Stream System. . . . . . . . L e e e e San Antoni o Creek
Drainage Area. . . . . . . . . . o v i e sq. m. .. 26.7
El evati on
Streanbed at upstreamtoe of dam. . . . . . ... ft, NGVD. . . 2,125
Debris Pool . . . . . . . . ... 0L ft, NGVD. . . 2,164
Fl ood control pool (spillway crest) . . .. . .. ft, NGVD. . . 2,238
Spi | | way design surcharge level . . . ... . ... ft, NGVD. . . 2,254.4
Top of dam. . . . . . . . . . .. ... ... ... ft, NGVD. . . 2,260
Area
Debris pool . . . . . . . . . ... acres . . 59
Spillway crest . . . . . . . . . . ... ... ... acres . . 145
Spi |l |l way design surcharge level . . . .. .. ... ... acres . . 163
Top of dam. . . . . . . . . . . ... acres . . 168
Capacity, gross
Debris pool . . . . . . . . . . .. acre-ft . . 953( 0. 67*)
Spillway crest . . . . . . . . . . . ... ... acre-ft . . 8, 535(6. 02*)
Spi | l way design surcharge level . . . .. .. ... .. acre-ft . . 11, 063(7.83*)
Top of dam. . . . . . . . . . . .. ... acre-ft . . 11, 992(8. 46*)
Al l owance for sedi nent
50-year . . . . . . e acre-ft . . 2,000
Reservoir design flood. . . . . . .. .. ... ... acre-ft . . 1, 350
Dam - Type . . . . . . e Earth
Hei ght above original streanmbed. . . . .. ... .. .. ft.. 160
Top length. . . . . . . . . . . e ft.. 3, 850
Top width . . . . . . . . . . ft.. 30
Freeboard . . . . . . . . . . .0 ft .. 5.1
Spillway: - Type. . . . . . . . . . . e Ungat ed overfl ow concrete ogee
Crest length . . . . . . . .. . ... ... ... ..., ft.. 200
Design surcharge. . . . . . . . . . . . ... ... ... .. ft.. 16.4
Design discharge. . . . . . . . . .. .. ... ...... c.f.s. . 51, 160
Qutlets:
Gates - type . . . ..o Vertical lift
Number and size . . . . . . . . . . oo 3 - 5-8"Wx 10'H
Gate sill elevation. . . . .. ... .. ... ft, NGVD. . . 2,125
Condui ts
Nunber and size - dianeter . . . ... ... ... .. ft.. 1- 14.5
Length . . . . . . . . . ft.. 508
Maxi mum capacity at spillway crest . . . . . . .. c.f.s. . 11, 800
Regul ated capacity at spillway crest . .. ... c.f.s.. 8, 000
Reservoir design flood:
Duration (inflow . . .. .. .. ... .. ... ..... days . . 2
Total volume. . . . . . . . . . . . .. .. ... acre-ft . . 22,500(15.81*)
Inflow peak . . . . . . . . . . . ... c.f.s. . 19, 000
Spi | | way design fl ood:
Duration (inflow) . . . .. . ... ... ... ...... days . . 1
Total volunme . . . . .. . .. ... ... ....... acre-ft . . 18, 200(11. 90*)
Inflow peak . . . . . . . . . . .. ... ... c.f.s. . 60, 000
Hi storic maxi nums:
Maxi mumrelease. . . . . . . . .. ..o c.f.s. . 8,420
Date . . . . . . . e e 1-25-69
Maxi mum wat er surface elevation. . . . . . .. ft, NGWD. . . 2225.6

Date. . . . . . . . . . 2-19-80
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NOTI CE TO USERS OF MANUAL

Regul ati ons specify that this Water Control Manual be published in | oose
|l eaf form and only those sections, or parts thereof, requiring changes wil|l
be revised and printed. Therefore, this copy should be preserved in good
condition so that inserts can be made to keep the manual current.

EMERGENCY REGULATI ON ASSI STANCE PROCEDURES

In the event that unusual conditions arise, the Reservoir Regul ation
Section, Los Angeles District Ofice can be contacted by tel ephone at
213-894-6916. See plate 9-01 for other inportant tel ephone nunbers for
reservoir regulation assistance.

ORGANI ZATI ON OF MANUAL

I ndi cated by Roman Nunerals, this manual is divided into chapters.
Wt hin each chapter are nunbered paragraphs, which are major topics discussed
in the chapter. Figures cited in the text of each chapter are presented at the
end of that chapter. Plates cited are | ocated in the back of the manual
Exhibits are included in the back as appendices.
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I - | NTRODUCTI ON

1-01 Authorization. This Water Control Manual was prepared in accordance
with regulations and guidelines set forth in the follow ng docunments and U. S.
Arny Corps of Engineers Publications:

Engi neering Regul ation (ER) 1110-2-240, 8 Cctober 1982, "Engineering
and Design, Water Control Managenent" has been published by the Federa
Regi ster as 33 CFR 222.7.

Engi neeri ng Manual (EM 1110-2-3600, 30 Novenber 1987, "Engineering and
Desi gn, Managenent of Water Control Systens";

Engi neeri ng Technical Letter (ETL) 1110-2-251, 14 March 1980,
"Engi neering and Design, Guide for Preparing Water Control Manual s".

1-02 Purpose and Scope. The purpose of this manual is to provide current
i nformati on regarding San Antoni o Dam and Reservoir regulation policies and
t he organi zati onal structure of the regul ating agency (U S. Arny Corps of
Engi neers). The manual contai ns:

(1) Descriptive information of the project, drainage area, and
wat er shed characteristics;

(2) A description of the plan of operation and managenent of the Dam
and appurtenant facilities;

(3) A description of hydroneterol ogic data collection and utilization
of communi cati on networks; and

(4) A section on hydrologic forecasts.

San Antoni o Dam was aut hori zed and constructed for the purpose of flood
control with incidental water conservation. The project does not provide
recreation, hydroelectric power, or navigation. Therefore, these activities
are not discussed in the manual .

1-03 Related Manuals and Reports. Mnuals and reports relevant to San
Ant oni o Dam and Reservoir and the upstream and downstream drai nage areas are
listed in plate 1-01.

1-04 Project Owers. San Antoni o Dam and Reservoir are owned by the
Federal Government. The U.S. Army Corps of Engineers, Los Angeles District
(LAD) has jurisdiction regarding all aspects of the project.

1-05 Operating Agency. The U S. Arny Corps of Engineers, LAD, is responsible
for the operation and nami ntenance of San Antoni o Dam and Reservoir in order
to insure the flood control objectives of the project are net. San Antonio
Damis staffed by one damtender on a year-round basis. During normal worKking
hours (0700 to 1500 hours Pacific Standard Tinme) the damtender works at or
around the dam The dam tender does not reside at the project. In case the
dam tender is unavail able, an alternate damtender is assigned to the dam




Dam t enders are under the supervision of the Operations Branch, LAD, but
receive reservoir regulation instructions fromthe Reservoir Regul ation
Section, LAD San Antoni o Dam s tel ephone nunmber is (714) 982-5494.

The U. S. Arny Corps of Engineers, LAD, is also responsible for the
operation and mai nt enance of the downstream channel beginning at the outl et
wor ks of San Antonio Damto Prado Reservoir. The Ponobna Valley Protective
Associ ati on (PVPA) and San Bernardino County Flood Control District (SBCFCD)
are responsible for the operation and mai ntenance of the diversion works
| ocat ed downstream of the San Antoni o Dam outl et works.

1-06 Regul ating Agencies. The U.S. Arny Corps of Engineers, LAD, is solely
responsi ble for the regulation of San Antoni o Dam and Reservoir

The Ponpna Val |l ey Protective Association (PVPA) and the Chino Basin
Wat er Conservation District (CBWD) are responsible for the regulation of the
di versi on works downstream of the San Antoni o Dam outl et works.



I'l - DESCRIPTI ON OF PRQJECT

2-01 Location. San Antonio Damis located in the Santa Ana Ri ver Watershed
on San Antonio Creek approximately 10.5 miles upstreamfromits confluence
with Chino Creek. The Damis | ocated about 30 ml|es east of Los Angel es and
22 mles west of San Bernardino. The majority of the Damis in San Bernardino
County. A small portion of the Damis in Los Angeles County. The Damis sited
at the nouth of the canyon where San Antoni o Creek energes fromthe San
Gabriel Muwuntains. It is approximately 5 mles north of the communities of

Cl arenont and Upl and. Plate 2-01 shows the San Antonio Dam | ocation and | oca
proj ect area.

2-02 Purpose. The purpose of San Antoni o Dam and Reservoir is to regul ate
fl oodfl ows and debris on San Antoni o Creek. Although water conservation was
not formally authorized as a project purpose at San Antonio Dam it is the
policy of the U S. Arny Corps of Engineers to assist |ocal agencies in the
conservation of water to the maximum extent possible without interfering with
fl ood-control functions. The project, including the reservoir basin, dam and
channel inprovenments to San Antoni o and Chi no Creeks, provides protection to
a large area of agricultural, residential, conmercial, and industria
properties in which are |located the conmunities of C arenmont, Upland, Ponona,
Ontario, and Chino. Protection is also provided to npjor federal, state, and
county hi ghways as well as several major railways. Channel inprovenents
extend sonme 15.7 mles downstreamto Prado Dam and Reservoir

2-03 Physical Conponents. San Antonio Damis a zoned earth (rolled-fill)
enbanknment with outl et works and detached reinforced concrete ogee spillway.
(figs. 2-02 and 2-07). The components of the dam are shown on plate 2-02.
They i ncl ude:

a. Dam The damis a zoned earthfill enbanknment (fig. 2-03). It has a
crest length of 3,850 feet and a crest width of 30 feet. The top of the dam
(BEl. 2,260 ft. NGVD) is 160 feet above the original streanbed at the
centerline of the dam Both the upstream and downstream sl opes of the
embankment are 2H: 1V between el evations 2,260 NGYD and 2,220 NGVD. Bel ow
el evation 2,220 NGVD, the slopes are 2.5H 1V. The dam consi sts of four zones:
an upstream pervi ous zone; an inpervious central zone; a downstream random
pervi ous zone; and a downstream sel ect pervious zone. Both the upstream and
downstream faces of the dam are protected by a three foot stone bl anket.
Details of the embanknent sections are shown on plate 2-03.

b. Qutlet Works. The outlet works (figs. 2-02 and 2-03) are benched
into rock at the toe of the right abutnent. They consi st of an approach
channel, a trash rack, an intake structure, three gates, a conduit transition
and an outlet conduit (figs. 2-04 and 2-05). The flowis fromnorth to south.
A plan of the outlet works is shown on plate 2-04.

(1) Approach channel . The approach channel is 88.5 feet in |ength.
It is an open reinforced concrete channel with a base width of 27 feet 8
i nches. Wall heights vary from3 feet 6 inches to 47 feet 9 inches.
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(2) Trash rack. The trash rack (fig. 2-02) is installed in the
approach channel just upstream of the intake structure. It consists of
inclined 16 inch iron beans spaced to provide 4-foot clear openings. A clear
opening of 3 feet 6 inches is also provided above the approach channel invert
which all ows passage of small debris during | ow stages.

(3) Intake structure. The intake structure is 70 feet in length and
consists of three 5 foot 8 inch by 10 foot intakes which have bel |l nouth shape
entrances.

(4) Slide gates. Three slide gates, each 5 feet 8 inches wide by 10
feet high, are used to regulate the outflow through the dam Two 10 hp notors
are connected to the gates to provide hydraulic pressure for operating the
gates. Southern California Edison supplies 480-volt power to the two notors.
A 50-kw di esel generator is nmaintained operational for energency use. Gates
are operated froma control house on the crest of the dam The speed at which
the gates are operated is approxi mately one foot per minute. |If nore than one
gate is operated simultaneously, the rate of gate novenent is reduced
proportionately.

(5) Conduit transition. The conduit provides a snooth transition
fromthe three 5 foot 8 inch by 10 foot rectangular intakes to a single 14
foot 6 inch dianmeter circular section. The transition length is 86.5 feet.

(6) Qutlet conduit. The outlet conduit is circular in section with a
di aneter of 14 feet 6 inches, a length of 508 feet and a slope of 0.0521
foot/foot. Wth the gates fully open, the conduit discharges 11,800 cfs when
the reservoir pool is at the spillway crest (El. 2,238 NGVD). Under these
conditions the velocity of flowis 71 fps. Plate 2-05 shows the outl et
di scharge as a function of gate opening.

c. Control House. A control house is |located on the crest of the dam
just to the east of the outlet works. It is a rectangular concrete structure
18 feet wide, 58 feet long and 10 feet high. Wthin the house there is a
generator roomand a control room separated by a 10 foot wi de encl osed
carport which reduces objectionable noi se when the generator is operating.
The carport currently houses el ectronic equi pment for the FAA. FAA radi o and
radar antennae are |ocated on the roof of the control house. The control room
contains the gate operating equi pnment, three gate position indicators and
recorders, a reservoir stage indicator and recorder with a renpte term na
unit (RTU), a radio transmtter and receiver, an electrical control panel, a
gl ass-tube rain gage, and other operating and nmi ntenance equi pnent.

d. Qutlet Access Gallery. The outlet access gallery consists of a 5
foot by 10 foot reinforced concrete box placed on a 2.25H: 1V slope in the
embanknment fill fromthe outlet gate chanber to its entry point on the
downstream face of the enbankment (El. 2,247.5). The centerline of the
gallery is 13 feet to the west of the control house. The gallery provides the
sol e access to the outlet gate chanber. A three foot wide stairway with 12
inch wide skids on both sides of the stairway are contained within the
gallery. Also, the gallery contains water, tel ephone, power, gate position
i ndicator, and oil pressure lines that extend fromthe control house to the
gate chanber.
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e. Spillway. The spillway is situated to the west of the San Antonio
Damin the hill formng the dams western abutnment. It is about 600 feet west
of the outlet works. Plate 2-06 shows the spillway general plan and its
relationship to the outlet works. Profile and typical sections of the
spillway are shown on plate 2-07.

(1) Approach channel. The trapezoi dal approach channel (fig. 2-06)
is 200 feet long and is excavated to an el evation of 2,228 feet NGVD. The
hi gh bank between the approach channels and the reservoir floor is graded
generally on a slope of 1 on 2 with ends warped to neet the dam enmbanknent
slope at the left side and the existing bank on the right side.

(2) Control section. The spillway control is formed by a concrete
ogee weir, 200 feet in length. The weir crest is at elevation 2,238 feet. The
spillway has a design surcharge of 16.4 feet with a correspondi ng di scharge
of 51,160 cfs.

(3) Discharge channel. The spillway discharge channel (fig. 2-07)
consi sts of a rectangul ar side channel with baffle piers and a 825 foot |ong
rei nforced concrete rectangul ar curved section termnating in a 75 foot
radius flip bucket with a turnup of 20 degrees. The spillway discharge is
directed across and away fromthe outlet works channel. Plate 2-08 shows the
spi |l l way di scharge curve

f. Reservoir. Reservoir boundaries are defined by the extent of |and
acquired by the Federal Governnent for the purpose of flood control behind
San Antoni o Dam The boundary is shown as the Taking Line on plate 2-09, Rea
Estate Acqui sition Boundary.

A February 1990 survey of the reservoir is the |atest source of
el evati on-storage informati on. Reservoir area and capacity as a function of
el evation, fromthe survey data, are shown on plate 2-10. The tabul ar form of
the el evation vs. capacity data is contained on plate 2-11. The
el evation-area table is shown on plate 2-12. Wen the reservoir is filled to
the spillway crest elevation of 2238.0 feet, the inpounded storage is 8,535
acre feet, covering 145 acres.

2-04 Related Control Facilities. There are several small diversion
structures upstream of San Antoni o Dam whi ch divert water for the San Antonio
Land and Water Conpany, the City of Ponobna, and the Southern California

Edi son Conpany. Water diverted by these structures flows to the City of
Ponmona through a conduit |ocated in the west abutnment of San Antoni o Dam or
to the City of Upland through a conduit |located in the east abutnment of the
dam These small diversions do not affect flood-control operations at San

Ant oni o Dam

Downstream of San Antoni o Dam the Ponona Valley Protective Association
(PVPA) operates three diversion structures. Two structures divert water to
the east into the San Antoni o Spreadi ng Grounds and one diverts water to the
west into the Ponobna Spreadi ng Grounds. Just upstream of Baseline Road, the
Metropolitan Water District(MAD) has an inlet diversion which allows inported
water to enter San Antoni o Creek Channel. The Chino Basin Water Conservation
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District operates a diversion just downstream of the Atichson Topeka & Santa
Fe Railroad Crossing. This diversion diverts water to the east into the
Mont cl ai r Basin, and may be able to divert between 100 to 300 cfs during

fl ood-control releases from San Antonio Dam Plate 2-13 shows the | ocations
of Ponopna Valley Protective Association spreadi ng basin bel ow San Antonio
Dam

Qutflows from San Antoni o Dam norrmally fl ow down the San Antoni o Creek
Channel into the Chino Creek Channel and into Prado Reservoir. San Antonio
Damis operated as a conponent of the Santa Ana River reservoir system

2-05 Real Estate Acquisition. Acquisition of the lands for the San Antonio
Dam and reservoir were conpleted on or about June 30, 1953. A total of 370
acres were purchased. They included: 90 acres of urban subdivision Iots; 90
acres of irrigated citrus groves; 20 acres of hillside pastures; and 170
acres of river channel and gravel land. In 1953, $474,000 had been budgeted
for land acquisition for the dam and reservoir. See plate 2-09 for the rea
estate taking line.

The San Antoni o and Chino Creeks inmprovenment project required
acqui sition of lands, easements and rights-of-way. For the rectangul ar
portion of the channel a width varying from75 feet to 110 feet was required.
The paved trapezoidal section of the channel required wi dths varying from 200
to 250 feet. Rights-of-way for the unpaved trapezoi dal channel was determ ned
to be 750 feet wide. Costs of |lands for the channel inprovenents was
estimated at $599, 000 in 1954.

2-06 Public Facilities. There are no public use facilities associated with
the reservoir |ands or the downstream channel inprovements. The only activity
wi thin reservoir boundaries is an on-going mai ntenance operation to renove
debris (including sand and gravel) which accunulates in the reservoir during
storm events.
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11 - H STORY OF PROJECT

3-01 Authorization. San Antoni o Dam and the San Antoni o and Chino Creek

| nprovenents Project was authorized by P.L. 761 of the 75th Congress, 3rd
Sessi on which was approved on 28 June 1938. Under Section 4 of P.L. 761, the
Act reads:

SANTA ANA RI VER BASI N

The project for flood control in the Santa Ana River
Basin of California, authorized by the Act of June
22, 1936 (Public, Nunbered 738, Seventy-fourth
Congress), is hereby nodified to provide for the
control of floods on San Antonio Creek and Chino
Creek in accordance with plans approved by the Chief
of Engi neers pursuant to prelimnary exam nations and
surveys authorized by the Act of August 28, 1937
(Public, Nunmbered 406, Seventy-fifth Congress), and
for the initiation and partial acconplishment of
these plans there is hereby authorized $6, 500, 000.

3-02 Planning and Design. Historically San Antoni o Creek has been noted

for its flash floods that transport |large quantities of debris. Prior to

aut horization of the San Antoni o Dam by Congress, the Corps (District

Engi neer) conducted a public hearing at Riverside, California, on

February 25, 1938. Representatives from San Bernardi no, Riverside, and
Orange Counties as well as representatives fromother interested agencies
attended the hearing. The purpose of this public forumwas to obtain the
views of the local interests on the nature of protection to be included in
the project. A prelinmnary plan was fornulated that called for debris contro
wi th sone channel inprovenent having an estimated cost of $1,260,000. On
March 2, 1938, only five days after this public neeting a major stormhit the
area inflicting damages estimated at $1,687,000 and di srupting the mainflow
of east-west traffic for a period of 30 to 60 days. This storm denpnstrated
the need for nore extensive and costly inprovenents than those proposed by
the local interests. The June 28, 1938, authorization by Congress provided
$6, 500,000 for the initial and partial devel opnent of flood control plans,
desi gn, and construction. Subsequently, through a series of public hearings
(June 17, 1939 at Ontario, California, Novenmber 21, 1939 at San Bernardi no,
and February 21, 1940 at Ontario) the essential elenents of the current flood
control plan were devel oped. Both the Los Angel es and San Bernardi no County
Fl ood Control Districts participated in the planning process.

Pl anni ng, anal yses, and design activities slowed appreciably during the
years of World War 1. By 1951 prelimnary planning and anal yses were
conpl eted and a cost was subnmitted to Congress. In 1952 a revised cost
estimate incorporating sone nminor changes was subnitted to Congress. By June
of 1953 ninety-nine (99) percent of planning and design were conpl eted.
Contract plans and specifications for the enbanknment, spillway, and outl et
wor ks were also finalized at this tinme.
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3-03 Construction. Construction of the Dam (outlet works) was initiated in
April 1952. The embanknment, outlet works and spillway were essentially

conpl eted by Novenmber 1, 1955. The Dam was officially conpleted on May 1,
1956. The funds appropriated for conpleting the Dam were $8, 351, 000.
Construction on the San Antoni o and Chino Creek channels started in 1956 and
was conpleted in 1960. The appropriation for conpletion of the channe

i mprovenments was $11, 473, 000.

3-04 Related Projects. San Antoni o Dam was authorized as part of the Santa
Ana River Basin flood protection program O her Corps projects (pl. 3-01)
which aid in flood-control within the Santa Ana River Basin included Prado
Dam Carbon Canyon Dam and Villa Park Dam Prado and Carbon Canyon Dans are
Corps projects. Villa Park Damis maintai ned and operated by OCEMA. Prado Dam
is the largest and nost directly related to San Antoni o Dam Fl oodfl| ows

rel eased from San Antonio Damjoin Chino Creek and flow into Prado Reservoir
Rel eases from San Antoni o Dam are therefore coordinated with the operation of
Prado Dam during flood periods. Another basin east of San Antoni o Creek that
contributes to the Prado Reservoir inflow is the Cucanonga Creek Basin, (see
figs. 3-01 and 3-02). A Corps project the flood control inprovenents for
Cucanponga Creek and its tributaries Denens Creek, Deer Creek, Hillside, and
San Antoni o Diversion System consist of ten debris basins and about 27 mles
of concrete lined rectangular, and trapezoidal channels. A debris basin was
constructed at the headwater of Cucanpnga Creek, Denens Creek, Deer Creek and
at Hillside, and six debris basins were provided at the canyons consists of
54,800 feet of rectangul ar channel, 20,700 feet of concrete-lined trapezoida
channel and 1,700 feet of covered double box section under the Ontario
International Airport. The Denens Creek channel is rectangular in cross
section and approximately two miles in length. Deer Creek (8-nile-long) and
its tributary Hillside Channel (one-nile-long) are also rectangular in cross
section with reinforced concrete |ining. The diversion channel of the San
Antoni o Heights Diversion Systemis also a reinforced rectangul ar channe
with a length of approxinmately one nile

3-05 Modifications of Regulation. Plans for regulating flows at San Antonio
dam have not changed significantly over the life of the project. The
foll owi ng sections discuss the initial (ultimte) plan, an interimplan, and
the current plan. (Exhibit B.)

a. 1951 Initial (Utimte) Plan. The ultinmate plan of operation to
regul ate fl oodfl ows was prepared and presented in "Definite Project Report on
San Antoni o and Chino Creeks, San Antoni o Dani, October 1951. The plan was
proposed for use after the conpletion of the San Antoni o and Chi no Creeks
i mprovenents. The plan called for controlling the flood inflows up to the
spillway crest with a maxi mnumrel ease of 8,000 cfs (downstream channe
capacity). Under the plan, a debris pool is developed to elevation 2,164 by
limting rel eases. Above 2,164 the outflow is gradually increased until at
el evation 2,185 a discharge of 8,000 cfs is reached. This discharge is
mai nt ai ned at high pool levels by gradually closing the gate outlets, thereby
transferring the flowto the spillway. During falling stages, the gate
setting for the maxi num el evation attained (up to the spillway crest) renmains
unchanged until elevation 2,164 is reached. At this elevation the gates are
adj usted so that outflow is approximtely equal to inflow
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b. 1951 InterimPlan. In order to mnimze flood damage, an interim
plan was fornmulated for use until the downstream San Antoni o Creek and Chino
Creek channel inprovenents were conpleted. Under this plan, a debris poo
woul d be maintained to elevation of 2,164 (gross storage 1,590 acre-feet). At
that |evel, outflow would approxi mately equal inflow until an inflow of 480
cubic feet per second occurred. At this point, the gate operation schedul e
woul d be followed. In this schedule, outflows would be increased to 1, 000
cubic feet per second at elevation 2,166. This outflow would be nmaintained up
to elevation 2,234. At this elevation, the outflow would be increased to
3,000 cubic feet per second and nmintained as |ong as possi bl e. Above
el evation 2,238, the gated outlets would be closed gradually, transferring
flowto the spillway. During falling stages, the gate setting for the maxi num
wat er surface attained, up to the setting at spillway crest, would renain
unchanged until the water surface fell to elevation 2,164. At el evation
2,164, the gates would be operated so that outflow equals inflow Deviations
fromthe fixed schedule could be nade to secure better operation as indicated
by forecasts or to reduce flows due to unforeseen circunstances downstream

c. 1957 Revision. Additional hydrologic information and the devel opnent
of refinements in hydrologic nmethods resulted in the devel opment of a revised
reservoir design and spillway design floods. These revised design fl oods
caused the "ultimte plan" to change slightly. Instead of reaching a maxi num
di scharge of 8,000 cfs at WBE 2,185 feet, the 1957 revision reached the
maxi mum desi gn di scharge of 8,000 cfs at WSE 2,175 feet. The "ultimte plan"
would go into effect only after the conpletion of the San Antoni o and Chino
Creeks | nprovenent Project (i.e., Dec. 1960).

Meeti ngs between the Corps and LACFCD, SBCFCD, and the PVPA resulted in
the creation of a water-conservation operation plan. The water-conservation
pl an consisted of (1) a separate three step gate schedule for use below the
debris pool (WBE 2,164 feet) and (2) the all owance of water-conservation
storage between the debris pool and WSE 2,176 during the receding linb of a
fl ood event; and when weather and runoff forecasts are favorable. The storage
corresponding to a water surface elevation of 2,176 is approximtely 10
percent of the flood-control storage space.

d. 1982 Operati on Schedul e. The operation schedul e established in 1982
required zero releases up to elevation 2164. Between 2169 and 2170 all gates
were gradually opened to rel ease between 600 to 5030 cubic feet per second
(cfs). Above elevation 2170 the flood control releases are adjusted between
7500 to 8500 cfs. Al gates are slowy |lowered as the dam experiences
spillway flow such that total outflow does not exceed 8500 cfs.

e. 1991 Operation Schedule. Wth the extensive urbanization in the
dr ai nage basi n downstream of San Antoni o Dam maxi numrel eases are linmted to
8,000 cfs from San Antonio Dam Controlling releases to the exact 8,000 cfs
channel capacity of San Antonio and Chino Creeks Channel is needed for
protection of downstream urban areas where side inflows from new stormdrains
i mpact upon freeboard space in sone reaches of the channel. Therefore, the
1982 reservoir regul ation has been altered such that rel eases above el evation
2170 are limted to between 7,000 and 8,000 cfs. The 1991 Operations Schedul e
is shown on Exhibit B
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An SPF flood routing was performed with the 1991 operation schedul e and
the original net storage data. This routing resulted in a maxi num wat er
surface el evation of 2231.92, which is about 6 feet bel ow the spillway crest
(2238 ft). Based on 1990 survey data this 6 feet of space translates to 866
ac-ft available for emergency flood control

3-06 Principal Regulation Problenms. Followi ng are sone past, existing,
and/ or potential problens associated with regulating the flow at San Antonio
Dam

a. Followi ng the high precipitation and runoff years of 1978-1983, high
groundwat er was a probl em for downstream comrunities. The downstream
communi ti es have, in the past, associated high groundwater conditions with
the Corps alleged groundwater recharge activities. It should be noted that
the Corps does not operate any recharge facilities. Any water diverted from
San Antoni o Creek Channel for any purpose is done by either the PVPA or the
Chi no Basin Water Conservation District. The Corps has no jurisdiction in
controlling the quantity of water diverted from San Antoni o Creek Channel

b. An updated Hydrol ogy Report (April 1986) prepared by the Corps
i ndi cates that the downstream San Antoni o Creek Channel and Chino Creek
Channel have | ess than 100-year flood protection capacity. This deficiency is
due to increased urban runoff fromthe highly urbani zed areas bel ow the dam
In the event of a major flood event, flood rel eases from San Antoni o Dam may
need to be cut back to avoid or m nimze downstream fl oodi ng.

c. Roller waves set-up in the channel upstream of the diversion works
for the San Antoni o spreadi ng grounds. The second westward PVPA diversion
(2 gates at 4" x 4') is greatly inpacted by the waves, especially at flows of
around 2,000 cfs. The force of the waves hitting the headworks has created
pressures | arge enough to blow off the diversion's manhol e cover. The PVPA
mai ntai ns that the wave problemhas to do with channel design and all they
can do when the waves set-up is request adjustnent to the release rate of the
dam

d. Seepage Probl ens. Seepage and boils were observed al ong the
downstream toe of San Antoni o Dam during high pools in 1983. Simlar problens
had been observed before. Because of these conditions it was reconmended,
after proper evaluations, that a toe drain be designed and constructed al ong
t he downstream toe of the enmbanknent to control underseepage and elininate
the boils. The toe drain was designed in 1983 and constructed in 1985. Three
observation wells were also installed in 1985 to nonitor and eval uate the
performance of the toe drain.

e. Toe Drain Evaluation. Since conpletion of the toe drain the maximum
water surface in the reservoir was at elevation 2156 feet which occurred on
21 February 1986. The gate sill elevation is 2125. Readings fromthe
observation wells, were taken on the 21 February 1986, they indicate that the
surface of the groundwater was below the invert of the toe drain which nakes
it inpossible to evaluate performance of the toe drain due to the |ack of
hydrostatic head. It is estimted that seepage will occur in the toe drain
when the reservoir pool is above elevation 2175 feet. For |ocation of
observation wells, see figures 5-01 through 5-05.
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f. The San Antoni o Land and WAater Conpany's water |ines passes
t hrough the east abutnment of the Dam A manhol e cover, covering one of the
st andpi pes, was renoved by vandals prior to the 1980 fl ood. As floodwaters
rose, the open standpipe filled causing problens downstream

g. In Decenber of 1966, a M. Scheller was killed as Moreno Road in
Mont cl ai r was washed out when the PVPA spreadi ng grounds spilled. PVPA was
notified of releases from San Antonio Dam but failed to act on the
notification.

h. In December of 1966, the San Bernardi no Board of Supervisors passed
a resolution which requires the PVPA to accept 900 cfs through their
di version structures during a standard project flood. In exchange for this
agreenent, the Corps would allow the San Bernardi no County Flood Contro
District to attach the west State Street drain to San Antoni o Creek Channel
Thi s agreenent has never been acted upon by the Corps.

Currently, the PVPA is incapable of accepting 900 cfs during a standard
project flood. Since releases from Corps projects should not contribute to
downstream fl oodi ng, the Corps would not insist that the PVPA accept 900 cfs.
In addition, informal conversation with PVPA officials have raised the
question of the San Bernardi no Board of Supervisor's authority in passing
this resol ution.
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'V - WATERSHED CHARACTERI STI CS

4-01 Ceneral Characteristics. San Antonio Creek originates in the San
Gabriel Muntains on the south slopes of San Antoni o Peak, elevation 10, 064
and flows in a southerly direction approxinmately 11 miles to the site of San
Ant oni o Dam and Reservoir at elevation 2,125. The slopes are very steep
average 720 feet/mle (0.136 ft/ft) giving rise to flash floods with very

| arge debris | oads. The drai nage area (26.7 square mles) is elongated having
a length approximtely four tines the average width. Prior to the conpletion
of San Antoni o and Prado Dams, the flow from San Antoni o Creek energed from
the canyon nouth across a cone of deposition, joined with Chino Creek and
continued southerly to the Santa Ana River.

Vegetal cover is distributed according to el evation and precipitation
variation that occur within the watershed. Upper elevation reaches are
forested with a heavy growth of coniferous trees, principally fir and spruce.
The niddl e el evations have a growth of conifers and oak with | arge nunbers of
sycanores and al ders grow ng adj acent to the streans. The | ower elevations of
t he wat ershed have a heavy growth of brush consisting primarily of sumac and
nount ai n mahogany, interspersed with sage and grasses. Scrub oak grows in the
sheltered areas and on the northern slopes of the tributary canyons. The
upper portion of the deposition cone (alluvial fan) has vegetal cover
consisting primarily of sage brush and grasses.

4-02 Topography. The watershed area above the San Antonio Damsite is
conprised of some of the nost rugged nmountains and precipitous canyons in
southern California. The headwaters are in the San Gabriel nountains and
totally within Angel es National Forest. Elevations range from 10,064 (San
Antoni o Peak al so known as Od M. Baldy) to 2,125 (at damsite). San Antonio
Creek flows southerly and nunerous small canyons drain to the creek.
Tributary canyon areas range fromless than one square mle to approxi mately
4.5 square mles. Sone of the mmjor tributaries, in downstream order, include
| cehouse, Bear, Kerkoff, Barrett, Cascade, Dry Lake, Cat, Spruce, Stoddard,
and Evey Canyons. San Antonio stream gradients vary from 1,500 feet/mle in
the headwaters to 250 feet/mle at the damsite. (pl. 4-01).

4-03 GCeol ogy and Soil s. San Antoni o Creek drains approximtely 27 square
m |l es of rough, nountain terrain on the south slope of the San Gabrie
Mount ai ns before reaching the north side of the upper Santa Ana River Vall ey,
near the site of the dam The nountai nous area fornm ng the San Antonio

Wat ershed is largely Pre-Canbrian gnei sses and schists intruded by granitic
rocks. Muntains have been subjected to uplifting since tertiary tine and the
basi ns have been supplied with coarse granite and metanorphic materials. The
steep nountain slopes are characterized by shall ow and rocky soils that are
very susceptible to erosional processes. Large areas of deconmposed and

di sintegrated bed rock are exposed.

The dam crosses the canyon nouth about one nmle downstream fromthe apex
of an alluvial fan, which extends southward 10 niles across the valley. This
fan is the westernnost of a series of fans that coal esce to form a pi ednont
alluvial slope along the south front of the mountains. Over time, the |arger
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fl ood events have built up a large fan-shaped detrital cone (alluvial fan) at
the nouth of the San Antonio Creek Canyon. The fan, one of the largest in
sout hern California, averages about 2 nmiles in width and extends about 7
mles in the southerly direction to the vicinity of the City of Ponpbna. The
cone is conprised nostly of |arge boul ders, gravel, and coarse sand at the
canyon nouth. The edges and apron areas of the fan are conprised of finer
materials primarily sand, silt, and clay. The fan-bay above the damis
characterized by coarse alluvium containing many boul ders as nmuch as 3 feet
in di ameter and occasional ones as nmuch as 10 feet. The maxi num known

t hi ckness of streambed alluviumat the site exceeds 200 feet. Stream bed
alluviumin this vicinity is underlain by a basenent conplex of crystalline
rocks and bordered by terrace deposits of older alluvium

San Antonio Damis located in the central Transverse Ranges which are
in a seismcally active area. The Cucanbnga Fault, closest to the dam trends
east-west within a nmle southwest of the dam The San Andreas fault zone
whi ch trends northwest-southeast, |lies about 12 niles north of the damon the
northern toe of the San Gabriel Muntains. The San Jacinto fault which trends
nort hwest - sout heast passing closest to the dam 16 mles east at Lytle Creek

The nost severe earthquake, since 1932, a Richter Magnitude (M) 6.4,
occurred in February 1971 at San Fernando, about 44 nmiles west of the dam A
M event of 5.5, with 19 aftershocks, occurred two mles fromthe damin
February 1990. In April 1990, a series of four other aftershocks, varying
fromM 3.3 to M 4.6 occurred in a radius of 2 to 3-1/2 nmiles fromthe dam
site. There have been 36 other events varying fromM 4.0 to 5.5 within 25
mles of the damsite since 1932. These events are thought to have occurred
on the faults listed above. Plate 4-02 depicts the mgjor faults and
eart hquakes above a M 4.0 within a 100 mle radius of the Dam

4-04 Sedi nent . During fl ood events San Antonio Creek is known to carry a
very large sedinent/debris |load. This is evidenced by the large (relative to
dr ai nage area) cones of deposition at the nmouth of the canyon. During the

| arger flood events San Antoni o Creek's sedinment/debris will range in size
fromfine silts having dianmeters less than 0.4 mmto boul ders several feet in
di aneter.

Based on a study of runoff and debris, deposition during the floods of
March 1938 and January 1943 (at nearby flood and debris control basins) it
was estimated that a flood of reservoir design nmagnitude would yield 1,350
acre-feet of sedinment at the damsite. The study further estimated that
during the fifty year period (1895-1944) 3,350 acre-feet would have been
deposited had the reservoir been in place. As a consequence of the study an
al l omance of 2,000 acre-feet for sedinment deposition was included in the
storage capacity of the San Antoni o Reservoir

Fol | owi ng the January and February storns of 1969, a reservoir survey
(July 1969) indicated that the storage of the reservoir had been reduced by
sonme 1,540 acre-feet. More than 75 percent of the volune allowed for
deposition was used in the first 14 years of operation. By the summer of
1971, some 2,014 acre-feet of sedinent and debris had been deposited in the
reservoir and the intake to the outlet works was partially blocked. See
sedi ment survey data sumuary plate 4-03
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In order to preserve the flood control capacity of the reservoir
the U S. Arny Corps of Engineers, LAD, has undertaken to have sedi nment
renoved in order to reestablish the 2,000 acre-feet of deposition
storage. In recent years the LAD has issued permts for sand and grave
extraction within the reservoir boundary. It is estimted that
approximately 54 acre-feet of sedi nent have been renoved annually for
the past several years. There are no sedi nent nonitoring stations
ei t her upstream or downstream of the dam The 1990 survey indicates the
reservoir has gained nuch of its original space and now the storage
avail abl e at top of dam el evation 2260 is 11,992 ac-ft conpared to its
original volunme of 12,719 ac-ft (see pl. 2-10 and 7-02).

4-05 Cdinmate. The climate of the drai nage area above San Antoni o Dam
is generally tenperature-subtropical and semi-arid in the | ower

el evations, with warm dry sumers and mld, noist winters. In the

hi gher nount ai ns, noderate summers and cold winters, with considerable
snowfall, prevail. Nearly all precipitation occurs during the nonths of
Decenmber to March. Rainless periods of several nonths during the sumer
are comon. Mbst precipitation in the drainage area results from
general winter storns that are associated with extratropi cal cycl ones
of North Pacific origin

a. Tenperature. Average daily nm ni nrum and maxi num t enperat ures
(degrees Fahrenheit) in the vicinity of San Antoni o Dam range from
about 38 and 62 respectively in winter to about 58 and 90 in summer.
The corresponding figures near the top of the basin (elevations 8,000 -
10,000 feet) range from about 10 and 22 in winter to about 45 and 60 in
summer. All-tinme [ow and high extrenes of tenperature are about 22 and
110 respectively near the dam and about -30 and 75 at the top of the
drai nage. The | ower elevations do not normally experience significant
peri ods of subfreezing tenperatures, but above 6,000 feet tenperatures
bel ow freezing are very comon for 4 to 6 nonths of the year

Plate 4-04, reprinted fromthe National Wather Service
Cli mat ography of the United States No. 20, consists of a climtic
summary for Upland, California, |ocated a few mles southeast of San
Antonio Dam This table lists, anong other itens, the nean daily
mexi mum and mni ni mum tenperature and record hi ghest and | owest
tenperature for each nonth of the year at the Upland station

b. Precipitation. Plate 4-05 shows isohyets of nean seasona
precipitation over the drainage area above San Antoni o Dam as conpil ed
for the designing of San Antonio Dam Wthin the drai nage area, nean
annual precipitation ranges fromless than 25 inches near the damto
about 46 inches atop M. San Antoni o, and averages about 33 inches over
t he drai nage. Summary of precipitation data San Antoni o Watershed,
pl ate 4-06

Plate 4-04 |ists the nean and maxi mum nont hly and annua
precipitation, as well as the maxi mum daily precipitation for each
mont h of the year, for Upland, California. Also listed in plate 4-04
are the probabilities (from5 to 95 percent) for each nonth of the year
that the nmonthly total precipitation at Upland will be equal to or |ess
than the indicated amounts. This table denonstrates that there can be
great year-to-year variability in
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annual, nmonthly, and daily precipitation. Not listed in this table are
t he m ni num observed nonthly precipitation values, which in the

Upl and- San Antonio area are at nost 0.01 to 0.02 inches for each nonth
of the year.

Pl ate 4-07 consists of precipitation depth-duration-frequency
tabul ati on for Upland, California. In this table are listed the
conmput ed point-value precipitation depths for durations of from 15
mnutes to 24 hours, and for return periods from2 to 200 years. Data
for this table were obtained fromthe State of California Departnent of
Wat er Resources publication, Rainfall Depth-Duration Frequency for
California, revised Novenber 1982. These California Water Resources
data are sinmilar to those obtained fromthe National Oceanic and
At nospheric Adm nistration (NOAA) publication, NOAA Atlas 2.

c. Snow. Snow in southern California is relatively unconmon at
el evations bel ow 6,000 feet, but occurs frequently at the higher
el evations, and often renmains on the ground for many weeks during the
wi nter and spring at el evations above 7,000 to 8,000 feet. The sl ow
melting of this snow normally maintains an inflow of 10-15 cfs at San
Antoni o Dam for several weeks follow ng each significant storm and
snownelt can slightly augnment the large flows resulting from heavy,
warm rains. The drainage area is too small, however, for snowrelt to be
a major factor in the production of floodflows on San Antoni o Creek.

d. Wnd. The prevailing wind in the San Antonio watershed is the
sea breeze. This gentle onshore wind is normally strongest during late
spring and summer afternoons, with speeds up the canyon typically 10 to
15 miles per hour.

The Santa Ana is a dry desert wind that blows fromout of the
northeast, nost frequently during late fall and winter. The
characteristic | ow hum dities and strong gusts of Santa Ana w nds
usually create very high fire hazards, but can also be instrunental in
drying a saturated watershed, thus reducing the flood hazard from |l ater
events. Santa Ana wi nds through the San Antoni o Creek Canyon can exceed
60 nph at tines.

Rai nstormrel ated wi nds are the next npbst conmon type in southern
California. Wnds fromthe sout heast ahead of an approaching storm
average 20-30 nph, with occasional gusts to nore than 40 nph. West to
nort hwest wi nds behind stornms can sonetines exceed 35 nph, with higher
gusts.

4-06 Storns and Fl oods.

a. Storm Types. General storns consist of one or nore cyclonic
di sturbances, last a total of fromone to four or nore days, and result
in rain or snow over |large areas. Local thunderstorns result in intense
precipitation over small areas for short periods of tinme, and may occur
i ndependently or in association with general storns. Tropical cyclones
are infrequent, but occasionally occur in |late sunmer. A description of
storm types which may inpact the project area foll ows:
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(1) Ceneral Wnter Storns. Mdst precipitation in southern
Cal i fornia coastal drainages occurs during the cool season, primarily from
Novenber through early April, as mid-latitude cyclones fromthe northern
Paci fic Ocean nove inland over the area. Mdst of these storns are the genera
wi nter type, characterized by hours of |ight-to-nbderate precipitation, but
Wit h occasi onal heavy showers or thunderstorns enbedded within the storm
system Snow is conmon in these stornms above 6,000 feet, but on occasion may
fall at 2,000 feet or |ower.

(2) Local Thunderstorms. Local thunderstorms can occur in
southern California at anytinme of the year. They occur fairly frequently in
the coastal areas in conjunction with general winter storns. They can al so
occur between early July and early COctober, when desert thunderstorns
occasionally drift westward across the nountains into coastal areas,
sonmeti mes enhanced by npisture drifting northward fromtropical storns off
t he west coast of Mexico. These |ocal thunderstornms can at tines result in
very heavy rain for periods of one to three hours over small drainages, such
as the San Antoni o Creek watershed.

(3) General Sumrer Storns. CGeneral summer stornms in southern
California are quite rare; but on occasion between m d-August and | ate
October, a tropical stormfromoff the west coast of Mexico can drift far
enough northward to bring rain, occasionally heavy, to southern California,
sonmetinmes with very heavy thunderstorns enbedded. On very rare occasions,
southern California has received light rain fromgeneral summer storns of
non-tropical origin

b. Floods. Information conpiled fromhistorical accounts, records of
court cases, and statenments of w tnesses, indicate that |arge floods occurred
in coastal southern California watersheds in 1811, 1815, 1825, 1832, 1833,
1840, 1851, 1852, 1859, and 1860. Available records since 1860 indicate that
medium to | arge general floods occurred in January 1862, Decenber 1867,
February and March 1884, January 1886, Decenber 1889, January 1890, February
1891, April 1903, March 1905, March 1906, January 1910, March 1911, February
1914, January 1916, Decenber 1921, April 1926, February 1927, January 1934,
February 1937, March 1938, January 1943, April 1958, Novenber and Decenber
1965, December 1966, January and February 1969, February and March 1978,
February 1980, February 1981, and March 1983. Figures 4-01 and 4-02 show
water in San Antoni o Reservoir in February 1980. There was al so a mmj or
tropical stormthat occurred in Septenber 1939, but no w despread fl oodi ng
resulted in southern California fromthis event. Plate 4-08 |ists the annua
maxi mum i nfl ow, outflow, and storage of water at San Antoni o Dam

Brief summaries of the major historical stormand flood events in the
San Antonio Creek Basin and vicinity follow.

(1) Stormand flood of January 1862. An extrene fl ood event
occurred in January 1862 on the Santa Ana River and in other southern
California basins. According to historical accounts, nearly continuous
rainfall began on Decenber 24, 1861. An uninterrupted series of cold storns
fromout of the north brought heavy snow to | ow el evations in the nopuntains.
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The stormtrack then changed, and a series of warm storns from east of Hawai
brought very heavy tropical rain to southern California. The comnbination of
this rain, now falling on saturated ground, and massive snowelt led to a
flood with an estinated peak di scharge of 317,000 cfs on the Santa Ana River
at Riverside Narrows. The San Bernardino County Flood Control District

di scussed this estimate in their report "Agua Mansa and the Fl ood of January
22, 1862, Santa Ana River". No data exist for San Antoni o Creek, but the
heavy rain and snownelt are likely to have generated one of the |argest

vol umes of runoff in recent centuries, if not the largest, into what is now
San Antoni o Reservoir.

(2) Storms and floods of January 1916. Two heavy stormseries hit
southern California in January 1916. The 14-19 January storns dropped
sout hward al ong the coast, bringing deep snowfalls to the nountains and
foothills. The second series dropped southward over water, then noved onshore
with very heavy warmrain that nelted the previously fallen snow. Heavy
flooding resulted 27-28 January in many parts of southern California.

(3) Stornms and fl oods of February 1927. A series of heavy stornms
moved into southern California fromthe west during m d-February 1927,
resulting in noderate flooding on the Santa Ana River and el sewhere
t hroughout the coastal basins.

(4) Stormand fl ood of 30 Decenber 1933 - 2 January 1934. This
storm caused a disastrous flood in the recently burned G endal e- Montrose-La
Crescenta area of the Los Angel es River basin. Precipitation was general over
a wide area, and rates for 24 hours were the nmaxi num of record at many
stations. This stormwas characterized by sharp bursts of rainfall. For San
Antoni o Creek, runoff was noderate; a peak discharge of 200 cfs was recorded
at the Los Angeles County Flood Control District gauge at the nmouth of the
Canyon.

(5) Stornms and floods of February 1937. After record cold and
very low snow | evels in January 1937, a series of Pacific storns noved into
California fromthe west. The short-duration rainfall of February 6th and
14th, 1937, combining with snownelt, caused severe flood damage to both
agricultural and urban areas of the Inland Enpire.

(6) Stormand fl ood of February-March 1938. The flood of early
March 1938 was, and still is, the npst destructive of record since 1862 on the
Santa Ana River and nmany other streanms in southern California; and its
occurrence played a major role in the justification for the construction of
San Antoni o Dam Prado Dam and other flood-control structures. The storm
devel oped out of a series of lowlatitude north Pacific disturbances,
bringi ng several bands of intense rainfall to southern California during a
5-day period of 27 February-3 March. Several nountain stations in southern
California reported precipitation equaling or exceeding 30 inches during the
5 days. The maxi mum 12-, 24-, and 48-hour total storm precipitation depths over
the drai nage area above the dam were estinmated at 4.1, 5.8, and 10.5 inches,
respectively. The heaviest rain fell on 2 March between 0000 and 1900 hours,
during which Canp Bal dy reported nearly 8 inches in 6 hours and nore than 12
inches in 12 hours. This intense band rain, conbined with nearly saturated
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ground from above-normal March 1938 precipitation, produced a peak flow of
23,400 cfs, at the Los Angeles County Flood Control District gauge at the
nout h of San Antoni o Canyon.

(7) Stormand fl ood of January 1943. The storm of 21-24 January
1943, which in many respects is the nost severe stormof record in southern
California, resulted when a series of warm Pacific cyclones noving generally
eastward fromthe area north of Hawaii conbined with an intense, cold storm
novi ng down the west coast of North America fromBritish Colunbia. The deep
| ow pressure center that consequently devel oped over Northern California and
Oregon generated unusual ly strong southerly and sout hwesterly w nds over
southern California and produced very heavy precipitation over nuch of the
area. Exceptionally large rainfall amounts fell in the nopuntain areas because
of the power orographic uplift of these strong wi nds. Continuous
precipitation, which included two periods of very high intensity rainfall
occurred from about noon on 21 January into the nmorning of 23 January. This
precipitation was caused by two cold fronts, the first of which occurred
about m dni ght on 21 January, and the second, about midnight on 22 January.
Rai nfall tapered off on 23 and 24 January, although certain nountain stations
continued to receive substantial precipitation during these two days. Tota
rainfall recorded for the stormin the general area ranged from 4.3 inches at
Riverside to 29.7 inches at denn Ranch in the San Gabriel Mbountains.
| sohyets of Maxi mum 24-hour precipitation are shown on plate 4-09. Plate 4-10
shows the hydrograph for the 1943 event. Sone snow fell during the storm
nostly above el evations of 8,000 feet. Although the storm was severe over and
sout hwest of the nmountains in Los Angel es and San Bernardi no Counties, the
runoff was noderate because of unusually dry antecedent conditions during the
mont h before the storm occurred.

This storm transposed on the basis of nean annual precipitation and
critically centered over the watershed above the San Antoni o Dam | ocation
was used as the standard project stormin the design of San Antonio
Reservoir.

(8) Storm and flood of March 1943. The | ocal thunderstormthat
occurred between 2200 hours 3 March and 0100 hours 4 March 1943 resulted in
short-period precipitation of near record-breaki ng magnitude for the southern
California coastal region. The storm devel oped out of a npderate genera
storm beginning over the southern part of Los Angel es and novi ng nort heast
toward the San Gabriel Muntains at about 7 mles per hour. Because nany
automatic precipitation gages were in operation, the areal distribution of
precipitation was well defined. The hi ghest observed intensities were at the
Sierra Madre-Carter (7-0-133B) precipitation station |ocated in Sierra Madre,
where maxi mum 15-, 30-, and 60 minute intensities of 5.5, 3.6, and 2.7 inches
an hour, respectively, were recorded. Runoff was noderately heavy from |l oca
areas where high precipitation intensities occurred. However, as the
t hunderstorm di d not extend appreciably into the San Antonio Basin, no mgjor
runof f was recorded there.

Maj or stornms and floods since the construction of San Antoni o Reservoir
are recorded in Chapter 8.
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4-07 Runoff Characteristics. San Antonio Creek is an epheneral stream Wth
the exception of some |ow flows during snowrelt periods flow only occurs

during and shortly after a heavy rainfall. Due to the steep slopes and
shal | ow soil conpl exes, streanflow increases rapidly in response to effective
rainfall. As the rainfall dimnishes or stops, the streanfl ow recedes
rapidly.

The wat ershed above the damsite is within the Angel es National Forest
and is alnost totally undevel oped. Due to the rugged nature of the watershed,
it will remain undeveloped in the future; therefore, the runoff
characteristics of the watershed will not be altered due to urbanization. The
time of concentration at the San Antoni o Dam and Reservoir site, under
existing conditions, is estinated to be 2.1 hours. Plate 4-11 shows
variations in 10-year nean peak discharge for the Los Angel es County region
Pl ate 4-08 gi ves annual maxi muminflow, outflow and storage of water at San
Ant oni o Dam since its inception in 1956.

Factors that significantly affect the runoff are forest/brush fires and
ant ecedent noisture conditions. The watershed area is susceptible to forest
fires that denude the slopes and increase the runoff during stornms. The area
has been fortunate in that no large fires have occurred in the past 35 years.
Larger areas in the |lower portion of the watersheds were denuded by fires in
1911, 1927, 1938 and 1953. Dry antecedent conditions in the watershed woul d
be expected to show a significant reduction in the volune of runoff, but may
only have a mnor affect on the peak runoff ratio. Due to relatively shallow
soi |l compl exes, depleted soil mpisture storages would fill early during a
maj or storm When the maxi num stormintensity hits, the watershed wll
respond in nuch the same manner as the watershed with wet antecedent
conditions. Studies perfornmed on rainfall-runoff for |large stornms were used
to estimate watershed | oss rates. The average loss rate was found to be 0.4
i nches/ hour. The mexi num and minimum | oss rates are 0.8 inches/hour and 0.15
i nches/ hour, respectively.

4-08 Water Quality. There is no record of water quality nmeasurenents for San
Antoni o Creek runoff. Due to the undevel oped nature of the watershed, the
quality of runoff is expected to be simlar to that of npost forested acres in
Sout hern California. During |arger stormevents, the runoff has a high
suspended sedi nent concentration. The nmain inpact of San Antoni o Dam
Reservoir is that it serves to settle out sone of the finer sands and silts
thereby inproving water quality. |nmpoundnment durations at San Antonio are
generally less than 48 hours. The short duration inmpoundnents do not provide
time for changes in water quality due to biological activity. Periodically
wat er i s inpounded bel ow el evation 2,164 for purposes of conservation
(downstream for ground water recharge). Rel eases made fromthis pool are
variable. The pool is normally enptied within a few days.

4-09 Channel and Fl oodway Characteristics. In order to protect the highly
devel oped areas in the San Antoni o Creek overfl ow zone downstream of the dam
channel inprovenents were nade a part of the project. A total of 15.7 mles
of channel inmprovenents to San Antoni o and Chino Creeks were conpleted in
1960. Detail ed hydrol ogic studies were performed in order to determ ne the
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channel capacities required to route the design damrelease of 8,000 cfs with
provisions for stormdrain and tributary inflows. Design flows required a
channel with the follow ng capacities:

(1) The channel capacity increases from 8,000 cfs at San Antonio
Damto 17,000 cfs at the Chino Creek confluence.

(2) At the Chino Creek confluence the channel capacity increases
from 17,000 cfs to 29,000 cfs at the discharge point to the Prado Reservoir

The channel inprovenents are conprised of three different cross
sectional segnents:

a. San Antonio Damto Chino Creek Confluence. The first 55,300 feet is
a rectangul ar concrete section. Bottomw dths vary from 20 feet at the damto
35 feet at the Chino Creek confluence. Heights of the channel range from
10 to 15 feet.

b. Chino G eek Confluence to Los Serranos Road. The second section
whi ch extends 19,500 feet fromthe confl uence of Chino Creek to Los Serranos
Road is a paved trapezoidal section. Bottom w dths range from 60 feet to 100
feet with side slopes of 2.25H: 1V.

c. Los Serranos Road to Prado Reservoir. The third section extends from
Los Serranos Road 8,200 feet to Prado Reservoir. It is an unpaved trapezoi da
section. The bottomw dth is approximtely 335 feet with side slopes of 3H: 1V
This section contains an unpaved pil ot channel which is 100 feet wide with
depths ranging from3 to 6 feet.

Plate 4-12 is a schematic of the inproved channel depicting infornmation
such as bank full tine of travel, capacities, distance in nmles fromthe
mout h (Prado Reservoir), and mej or channel crossings.

I ncorporated into the planning and design of the channel inprovenents
are provision for storm water drainage structures and tributary confluence
structures.

a. Stormmvater Drainage Structures. Inlets to the channel were provided
for 20 drains that were existing at the time and 71 proposed drains.
Ei ghty-eight of the drains are corrugated netal pipe ranging in size from38
inches to 48 inches. The three remaining inlets are reinforced concrete box
drai nage; a 5.25-foot x 10-foot box at Station 764+53, a 4-foot x 9-foot box
at station 732+00 and a 8-foot x 10-foot box at Station 743+96.

b. Confluence Structures. Provisions were made for three confl uence
structures: (1) Soquel Canyon Creek at Station 315+00; (2) An unnaned
tributary at Station 426+00; and (3) Chino Creek at Station 560+00.
Additionally, the channel inprovenents provided for 38 road, highway and
railroad crossings. OF this total, 30 were new bridges constructed as a part
of the project. Plate 4-13 lists the highway bridge crossings and the
rail road bridge crossings, respectively.
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4-10 Upstream Structures. There are no structures upstream of San Antonio
Damrelated to flood control. There are several minor diversions for water
supply and hydroel ectric power generation. The North Pal onmares Irrigation
Conpany has a small concrete check damin Evey Canyon which is approxi mately
2,000 feet upstream of the San Antonio Dam The San Antoni o Water Conpany
operates an infiltration line for water supply which is partly within the
reservoir boundary and partly upstream The Canyon Water Conpany al so
operates an infiltration line for water supply. The City of Upland operates a
wat er treatnment plant on the east face of San Antonio Dam (fig. 4-03). These
m nor di versions have no effect on the flood control operation of the San
Ant oni o Dam and Reservoir.

4-11 Downstream Structures. Flood rel eases from San Antoni o Dam plus | oca
downstream runoff are di scharged into Prado Reservoir. Prado Dam and
Reservoir is regulated for flood control by the Corps. In hydrol ogi c design
studies for San Antonio Dam it was ascertained that flood flows from San
Ant oni o and Chi no Creeks present no regul ati on probl ens.

Di version for water conservation were provided in the inproved channel to
protect the existing water rights of the Ponobna Valley Protective

Associ ation, Muntain View Water Conpany, and the San Bernardi no Fl ood
Control District. These rights are protected by diverting water to spreadi ng
basi ns for groundwater recharge as foll ows:

a. PVPA Diversion. At San Antoni o Channel Station 1109+00, 600 cfs
can be diverted eastward and 300 cfs can be diverted westward. At
Station 1030+00, 300 cfs can be diverted eastward. Figures 4-04, a, b, and c
show wat er spreadi ng grounds bel ow San Ant oni o Dam 21 March 1980.

b. Chino Basin Water Conservation District. At Station 869+00, 100 cfs
can be diverted eastward. Figure 4-05 shows water passing through San Antonio
Dam out| et works and figure 4-06 shows San Antoni o and Chi no Creeks Channe
wi th in-channel diversion for water spreading 21 March 1980.

4-12 Econonmic Data. The San Antoni o Dam provi des fl ood protection to
agricultural |ands and residential, conmrercial and industrial properties in
Ponona, Clarenont, Chino, Ontario and Upland, in Los Angel es and San

Ber nardi no Counti es.

a. Popul ati on.

(1) Los Angel es County. The popul ati on of Los Angel es County
i ncreased by 71,000 in the second half of 1988, to reach a total of 8,650,337
on January 1, 1989. This six nmonth gain is consistent with the 73,200 gain
for the first half of the year, and brings the total growh for all of 1988
to 144,200. Wth this latest increased, just over 30 percent of the
28,662,000 Californians reside in Los Angeles County. By 2010, the Southern
California Association of Governnents (SCAG projects the population to each
10.0 mllion people, an increase of 1.3 mllion

(2) San Bernardi no County. The county of San Bernardino is the
nation's largest in area. In 1984 the popul ation was approximately 1 nmillion
with 75 percent of the population located in 2 percent of the county's |and.
By January 1989 the popul ati on reached 1, 324,611, a 32% increase in 4 years.
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By 2010, the county is projected to grow by 118 percent (4.5 percent
annual ly) to 2.2 mllion residents. San Bernardi no County is second only to
Ri versi de County as the fastest growing in both popul ation and housi ng.

(3) Cities.
County Total Popul ation
Cty 1/1/88 1/1/89
Los Angel es
Ponona 118, 000 119, 900
Cl ar enont 36, 250 36, 550
San Ber nardi no
Chi no 55, 700 56, 800
Ontario 119, 500 124, 300
Upl and 61, 300 63, 900
b. Enpl oynment .

(1) Several of the top twenty enployers in San Bernardi no County
area located in Ontario; Lockheed Aircraft, General Electric, Dynamark Ltd.
and Sunki st G owers Packing House. Ontario International Airport is also
located in Ontario. In Upland, San Antonio Comrunity Hospital and Lewi s Hones
are maj or enpl oyers. Major enployers in Chino are Sundance Mr., Golden West
Homes, Inc., Aerojet Odinance Co., and KSI Disc Products.

(2) In the Clarenont area, Los Angel es County, Clarenont
College is the | argest enployer with 5, 000 enpl oyees. Al so, the | OLAB
manuf acturers contact |enses and has 944 enpl oyees. Pompna's | argest enpl oyer
is General Dynamics with 5,500 enpl oyees. Ponpna Unified School District,
General Tel ephone and Cal Poly Ponmona are significant enpl oyers.

C. Agricul ture.

(1) Los Angeles County. In 1982 there were 2,331 farns in Los
Angel es County with a total of 317,757 acres. Farnms accounted for 12.2
percent of total county land. In 1987 there were 2,035 farns with a total of
280, 156 acres. Farns accounted for only 10.8 percent of total county |and.
Agriculture in Ponpna consists of citrus, Chinese vegetables and nursery
st ock.

(2) San Bernardino County. In 1982 there were 2,074 farns with a
total acreage of 2,120,839 in the county. 16.5 percent of total county
acreage was in agriculture. By 1987 the nunber of farns dropped to 1,938 with
total acreage of 1,682,364 and 13.1 percent of total county land. In the
Chino/Ontario area agricultural preserve, the nmgjor uses are diary farm ng,
poultry farm ng, horse ranches and specialty crops such as strawberries. The
Upl and area has several Christmas Tree farns.
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V - DATA COLLECTI ON AND COVMUNI CATI ON NETWORKS

5-01 Hydroneteorol ogi cal Stations

a. Facilities. Hydroneteorological data is obtained in the San Antonio
Creek drainage area that provide accurate real-tinme information required for
the operation of the Damas well as providing a historical data base for
perform ng various types of studies. Instrunentation at the San Antoni o Dam
provi de data on precipitation, water surface el evation, and outlet gate
settings. In addition, precipitation is recorded at stations on M. Baldy and
on Chino Creek near the San Antonio Creek confluence. There are no stream
di scharge gaging facilities |ocated on San Antoni o Creek. There is a stage
recorder on Chino Creek near the location of the precipitation station
Instrunentation at the damsite, parameters neasured, and node of reporting
are listed on plate 5-01.

Real -tine data is available through two telenetry networks operating in
the region: (1) The Los Angeles Telenetry System (LATS) is operated in the
LAD i n Los Angel es County and the Santa Ana River Basin; and (2) The
Aut omatic Local Evaluation in Real Tinme (ALERT) system sponsored by the
Nati onal Weat her Service (NWS) operates throughout Southern California. The
San Bernardi no County Flood Control District (SBCFCD) mmintains a network of
gauges within the ALERT system

Pl ate 5-02 shows LATS and ALERT precipitation stations |located in the
Santa Ana River Basin. Plate 5-03 shows the stream gauges and reservoir water
surface el evati on gauges operating in the Santa Ana River Basin. LATS
stations are identified by a four (4) letter al phabetic code and the ALERT
Stations by a three (3) digit nunmerical code.

Through the LATS network, precipitation is nonitored at M. Bal dy
(MIBY) and at San Antoni o Dam (SNTO). Water surface elevation at the Damis
al so nonitored (SNTO . Data fromthese stations are transnmtted directly to
the water control nmini conmputer (Harris 800) located in the LAD office.
Through the ALERT network, precipitation is nonitored at the Dam (#828),
gauge height on Chino Creek (#819) and precipitation (#820). Data fromthese
stations are transmitted to the offices of the NWs in Los Angeles and the
SBCFCD in San Bernardino. The LAD is able to receive ALERT transm ssions,
since its offices are within radio range of the NW&' s office.

b. Reporting. The data from San Antoni o Dam and drai nage area is
reported in three separate ways. Readings are nade visually by the dam
tender, recorded automatically by recordi ng gauges, and/or reported in
real-tinme by telenetry to the LAD office. The rel eases fromthe dam can be
nmonitored by the damtender by the use of the gauge height i mediately bel ow
the dam The downstream gauge i s being noved farther downstreamin sumer of
1991 to increase accuracy of readings, some of which were abnormal in past
years due to roller waves discussed in Section 7-02, c.

(1) Manual. The San Antoni o Damtender reports by radio or
t el ephone each norning (Monday through Friday) between 15 Novenber and 15
April to the Reservoir Operations Center (ROC) of the LAD. The report
i ncludes water surface elevation, precipitation, and gate settings. Reporting
is more frequent during periods of rain, as specified by the ROC. Between 15
April and 15 Novenber, reports are nmade on Monday nornings only.



(2) Recording Instrunents. Precipitation and water surface
el evation are recorded on paper strip charts and on punched tape. Qutlet gate
settings are recorded on paper charts. These paper records are retrieved on a
nonthly basis in the rainy season and on a quarterly basis during the
remai nder of the year

(3) Telenmetry. Data fromthe LATS stations are obtained in one of
three nodes: On an event basis; on an interrogation or polled basis; and on a
self timed preset interval. Data on precipitation and water surface el evation
are automatically transmtted at a 24-hour interval. The event npde provides
the mpjority of the data fromthe LATS gauges. Precipitation gauges are
programmed to trigger a transm ssion on a 0.04 inch increnent of rainfall
Wat er surface el evation recorders trigger a transm ssion on each 0.25 foot of
change.

ALERT data transmi ssion to the NWs can be nonitored by the LAD. Al so
access to the Chino Creek stage and precipitation data (Station #819 and
#820) can be obtained through the REPORT program resident on the Water
Control Data System M ni Conputer.

c. Mintenance. The Water Control Data Unit of the Reservoir Regul ation
Section (RRS) of the LAD is responsible for maintaining the gauges and
i nstrumentation at the San Antonio Dam The ALERT stations are nmintained by
the SBCFCD and the M. Baldy precipitation station is nmaintained by the N\

5-02 Water Measurenent Stations. There are no water quality nonitoring or
sanpling stations operated or maintai ned by the Corps within the San Antonio
Creek drai nage area, however records of toe drain observation well depths are
taken when the pool is above elevation 2175 to eval uate perfornmance of toe
drains installed in 1985 (See Sect. 3-06d.) The location of the toe drain
observation wells are shown in figures 5-01 through 5-05.

5-03 Sedinment Stations. There are no sedi nent sanpling stations |ocated
within the San Antonio Creek drainage area. Periodic surveys are perfornmed
within the reservoir area in order to determine the elevation-capacity

rel ati onshi ps. The 1990 survey data indicates reservoir storage is 11,992
acre-feet at the top of the dam el evation 2260 as conpared to 12,719
acre-feet when it was conpleted in 1956.

5-04 Recording Hydrologic Data. In addition to the LATS and ALERT data
storedin a data base on the Water Control System conputer, several forns are
utilized. A report of daily observations is nmade at the dam and this record,
form SPL-19, Flood Control Basin Operation Report, is stored by the Water
Control Data Unit of the Reservoir Regulation Section in the District's Base
Yard office. Using this report and strip charts fromthe reservoir water
surface recorder, reservoir computations are nade by the Water Control Data
Unit on form SPL-30, Reservoir Conmputations. Data fromthese forns are
manual |y entered in DSS files on the Water Control System Conputer. The
information transnmitted by radio or tel ephone to the Reservoir Regul ation
Section is recorded on form SPL-424, Reservoir Operation Report. This
information is entered into the RESCAL conputer program which stores the
recordin a conputer data base and produces a "Daily Reservoir Report" that is




i ssued by the Reservoir Regul ation Section. However, the SPL-30 formis the
official record of the District. Cbservation well data is reported as shown
on figure 9-07 and is evaluated by LAD Geotechnical Branch. Exanpl es of these
report fornms are shown in figures 9-01 through 9-07.

The strip chart of precipitation from San Antonio Damis sent to the
National Climatic Center in Asheville, North Carolina, for publication in the
NOAA nonthly report Hourly Precipitation Data. ALERT telenetry data is
publ i shed by the State of California, Departnent of Water Resources on a
nonthly basis. The SBCFCD archives their data and will furnish these data to
ot her agenci es upon request. See plate 5-01 for Methods of Reporting.

5-05 Communi cati on Network. The LAD nmintains a voice conmuni cati on network
connecting all of its operations. This F14 radio system uses repeaters on
Mount Di sappoi nt mrent and/ or Pl easants Peak. Wen Pl easants Peak fails, M.

Di sappoi ntment can be used to contact all dans, although difficulties my be
encountered receiving transm ssions from San Antonio Dam In this event, the
dam operat or should use his nobile unit through the Toro Peak repeater. This
network i s backed up by a second, parallel radio systemand by |oca

t el ephone systens.

Power at the LAD office, and San Antonio Damis backed up by energency
generators. |If all systens fail at the LAD office, there is a conplete radio
systeminstalled at the LAD Base Yard in South EIl Monte, eleven (11) mles to
the east of the downtown office, that can be used to relay instructions to
San Antoni o Dam tender

5-06 Communi cation Wth Project.

a. Between the ROC and San Antonio Dam During the flood season
(15 Novenber through 15 April), a routine radio call is nade at |east once
each day fromthe ROC to the San Antoni o dam tender. This Reservoir Operation
Report (or "nmorning report") is usually nade at 0800 hours Mnday through
Friday. During flood events, the reporting interval is usually reduced to one
hour with the ROC originating the radio call. O her routine or non-routine
radi o or tel ephone calls are nmade as needed.

In the event that all comunications with the District Ofice,
i ncludi ng the Base Yard, should be interrupted, a set of "Standing
Instructions to the Project Operator for Water Control" have been conpil ed
for each dam A copy of these instructions for San Antonio Damis included in
Exhi bit A of this nmanual

b. Between San Antoni o Dam and OGthers. No routine conmmuni cation exists
bet ween San Antoni o Dam and ot her agenci es.

c. Between ROC and O hers. Before and during the earliest stage of any
reservoir releases, the LAD notifies officials of some eight (8) different
agencies. A list of agencies to be notified, with applicable office and hone
t el ephone nunbers, is published annually in the LAD' s Instructions for
Reservoir Operations Center Personnel (the "Orange Book"). The current
notifications list is provided in plate 9-02.




5-07 Project Reporting Instructions. Through the utilization of data
obt ai ned t hrough the LATS and possibly the ALERT network, the Reservoir

Regul ation Section regularly monitors rainfall and water surface el evations.
The LAD nmai ntains contact with the Dam tender on a regular basis. If a gate
change is required, the Reservoir Regulation Section transmts a change order
to the damtender via radio. Wen the gate change is conpleted, the dam
tender calls back to the LAD radi o operator to confirmthe change.

Ot her special instructions to the damtender are conducted in simlar
fashi on. Radi o comunication is used by the damtender to report any
mal functi on of machinery or equi pment or any other unusual conditions at the
dam site.

5-08 Warnings. The responsibility for issuing all weather watches and

war nings and all flood and flash flood watches and warnings rests with the
Nat i onal Weat her Service. Local enmergency officials of cities and counties
are responsi bl e for issuing any public warnings regardi ng unusual overfl ows,
evacuations, unsafe roads or bridges, toxic spills, etc. LAD is responsible
for providing these officials with current information, and when possi bl e,
forecasts of water elevations within San Antoni o Reservoir, and rel ease rates
to San Antoni o Creek downstream of the dam


















VI - HYDROLOG C FORECASTS

6-01 General. There are no official hydrologic forecasts made by the U S
Arny Crops of Engineers or the National Wather Service (NWS) for San Antonio
Dam The water quality of San Antonio Creek is not predicted by any agency at
this tinme.

a. Role of Corps of Engineers. Although no formal hydrol ogic forecasts
are made for San Antoni o Dam the Corps of Engi neers does carefully nonitor
conditions at the dam and nakes a general forecast of inflowto the damfor
fl oodfl ow regul ati on as needed. Any significant change in hydrol ogic
conditions at the damwi |l pronpt the LAD to notify pertinent agencies (see
pl. 9-02), and coordinate with them when necessary.

The LAD has a Meteorol ogi st on contract who prepares quantitative
precipitation forecasts (QPF), when significant rain is forecasted in any
region of the district. The San Antoni o Dam wat ershed is a subbasin of the
| arger Santa Ana River watershed. Plate 6-01 shows the entire Santa Ana
wat ershed and the eight zones which are used to nodel the precipitation of
the watershed. The San Antoni o Dam watershed is part of the Zone 3. The LAD
Met eorol ogi st lists QPF' s for Zone 3 using the abbreviations SA03. The QPF
assists in estimating the severity of the upcoming event, and in scheduling
personnel to man the affected LAD facilities.

The LAD nmintains historical data regarding the operation of San Antonio
Dam These data, while not of use in real-tine, are inportant to studies of
historical stornms and floods that aid in the devel opnent and refinenment of
conmputerized rainfall-runoff forecasts nodels.

b. Role of O her Agencies. No ot her agency currently prepares
forecasts of inflowto San Antonio Dam The LAD does receive real-tinme
weat her reports and forecasts fromthe NWs. This is acconplished primarily by
means of weather facsimle pictures and text forecasts received at the LAD
office. Historical precipitation and streanfl ow data are also avail able from
t he LACDPW OCEMA, NW5, USGS, and others.

6-02 Flood Condition Forecasts. San Antonio Dam and its watershed are
included within the Santa Ana River Real -Tinme Water Control System ( SARRT).
The SARRT water control system uses several generalized conputer prograns
devel oped by the U S. Arny Corps of Engi neers Hydrol ogi c Engi neering Center
(HEC) in conmbination with calibrated data sets describing the subbasins of
the Santa Ana River watershed.

Usi ng the SARRT water control system inflow flood hydrographs for San
Ant oni o Dam can be generated. These forecast inflow flood hydrographs are
based on real-tinme telenetry data and QPF' s prepared by the LAD
Met eor ol ogi st .

a. Requirenents. The SARRT water control system uses the HEC program
HEC1F to perform streanflow forecasting. The SARRT water control system
requires fromless than a mnute up to several mnutes to calculate a
streanfl ow forecast for San Antonio Dam The difference in conputation tine
is due to whether one uses the SARK water control systemto only cal cul ate
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the streanfl ow forecast or if one uses the SARRT water control systemto
conplete an entire water control sinmulation over the entire Santa Ana
wat er shed.

Pl ate 6-02 shows a schematic of the entire SARRT water control system
HEC1F nodel. San Antonio Dam (SNTO) is |located at the headwaters of San
Ant oni o Creek which receives inflow froma single subbasin (M. The first
control point for the subbasin is San Antoni o Dam control point 8. Severa
precipitation gages as well as the LAD Meteorologist's QPF are used by HECLF
to determ ne a subbasin hydrograph

All reservoir storage at San Antonio Damis allocated to flood control
(See pl. 7-01, Exhibit B). Note that rel eases for water conservation nmay be
made bel ow el evation 2,176 feet when projected reservoir inflows indicate
rapi d evacuation of this storage space is not needed to achieve flood contro
obj ecti ves.

b. Methods. Calculations of a forecast hydrograph for San Antonio
Reservoir is a two step process. The first step is to run HECIF in order to
optim ze the six runoff paranmeters which describe the San Antoni o Canyon
subbasin. HECLF optinizes the pre-determ ned subbasin runoff paraneters by
"conparing" the observed hydrograph with the conputed hydrograph. The six
runoff paraneters for the San Antoni o Canyon subbasin are listed in table
6-01.

Table 6-01. Initial Runoff Parameters for the San Antoni o Canyon Subbasin

Time to Peak of the Unit Hydrograph TP 4.12 hr .
Coefficient for Snyder's Method CP 0. 60 - -
Starting Loss Rate STRTL 1.28 in.
Constant Loss Rate CNSTL 0. 49 in./hr
Base Flow at Tinme of Forecast BFFCST fromcurrent date cfs
Recessi on Const ant RTI OR 1. 005 - -

The second step is the blending of the observed hydrograph with the
cal cul at ed hydrograph. This is acconplished by runni ng HEC1F using the
F- Model data set. The bl endi ng procedure produces a snooth transition between
t he observed hydrograph and the conmputed hydrograph. Plate 6-03 illustrates
t he bl endi ng procedure. The observed hydrograph is used up to the tinme of
forecast. Blending occurs over the subsequent six tine ordinates. At the end
of the sixth time ordinate the cal cul ated hydrograph becones the forecast
hydrograph. Thirty mnute tine intervals are used by the SARRT water contro
system

6-03 Conservation Purpose Forecasts. Hydrologic forecasts for water
conservation are not routinely prepared by the LAD, however the Reservoir
Operation Center will assess such factors as a major stormoccurring at the
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end of the flood season, local forecasts of nore precipitation to cone,
reservoir elevation and need for water conservation in determ ning a decision
to store water to be spread at 600 to 900 cfs for water conservation

pur poses.

6-04 Long Range Forecasts. Long range forecasts (in excess of 72 hours) are
normal |y not prepared for San Antoni o Dam and Reservoir. The reservoir
regul ati on schedule will, in general, enpty the reservoir quickly (less than
24 hours). Enptying of the reservoir is facilitated by the average downstream
channel capacity of 8,000 cfs.

VI -3



VI - WATER CONTROL PLAN

7-01 Ceneral Objectives. San Antonio Dam was originally designed and built
as a single purpose flood-control facility. Flood protection is provided for
the downstreamcities of Upland, Clarenont, Mntclair, Ponpna, Ontario, and
Chino. Normally, San Antonio Damis operated i ndependently of other
flood-control facilities within the Santa Ana watershed. Floodwaters are

rel eased as soon as avail abl e downstream channel capacity permits. In
addition to flood-control, San Antonio Damis operated for water conservation
during periods of favorable weather and runoff forecasts. The channe
capacities are schematically illustrated on pl. 4-12. Allocation of storage
is depicted on pl. 7-01.

7-02 Major Constraints. The foll owi ng constraints inpact the regul ati on of
San Antoni o Dam and Reservoir:

a. | nadequate Downstream Channel Capacity.

(1) In 1966 the San Bernardi no County Fl ood Control District
requested that they be allowed to connect the West State Street Drain to San
Antoni o Creek. The Corps required that the SBCFCD agree to have the Ponpbna
Val l ey Protective Association (PVPA) divert 900 cfs from San Antoni o Creek
during tines of flood releases to conpensate for the West State Street
Drain's additional flows to San Antoni o Creek. The m nutes of Decemnber 19,
1966 of the San Bernardi no County Board of Supervisors assures the Corps of
Engi neers that "the gates controlling the diversions of 600 cfs and 300 cfs
into San Antoni o spreading grounds will be kept open at all tinmes during the
occurrence of the channel design flood and to maintain capacity of the
spreadi ng grounds at all tinmes to provide said flow'

(2) The Los Angeles District Hydrol ogy Section's San Antonio Creek
and Chino Creek Channel Updated Hydrol ogic Study, dated 1 April 1986, has
denpnstrated that, due to the increased urbanization downstream of San
Ant oni o Dam portions of the downstream channel are no |onger capabl e of
carrying either the 100-year or SPF flood events. The informati on devel oped
was used for formulating policy regarding all owances of additional drains
into the channels of San Antonio and Chino Creeks. At this witing the San
Ber nardi no County Flood Control District is preparing a Master Drainage Pl an
for San Antoni o and Chino Creeks. One of the primary purposes of the Master
Drainage Plan is to accurately identify which portions of the channel are
currently undersized so that corrective nmeasures can be undertaken

b. Roll Waves. A series of roll waves will format |low to noderate
rel eases (i.e., releases 2,000 cfs). The roll waves cause over pressures to
format the (Sta. 1030+00) water-conservation diversion structure. This
di version should be nonitored for damage during and after rel eases. Shoul d
damage occur to the diversion or channel an assessnent should be nade on the
effects of future rel eases from San Antoni o Dam

7-03 Overall Plan for Water Control. Exhibit B is the Reservoir Regul ation
Schedul e for San Antonio Dam San Antonio Damis operated to protect the
comunities along San Antoni o and Chino Creeks fromfloods. In general, the
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operational enphasis is to release stored water as quickly as possible

wi t hout exceedi ng downstream channel capacity, thereby maintaining the
greatest ampunt of flood-control space avail able for subsequent storm events.
Reservoir releases for water conservation will be made in coordination wth
Los Angel es County Flood Control District, who co-ordinate requests from

wat er agenci es, between el evations 2,164 and 2,176 ft., whenever the

forecasted reservoir stage will not exceed elevation 2,176 ft., and the
weat her and runoff forecasts are favorable. Reservoir releases fromthe
debris pool will be nmade consistent with PVPA' s capability to recharge the

rel eases for water conservation through groundwater recharge.

Wat er conservation regul ation between 2,176 ft and 2,164 ft is
permtted because the reservoir storage space required for flood control can
be recovered very quickly if needed to control subsequent inflows. Wth an
average rel ease of 8,000 cfs, the reservoir can be drawn down from 2,176 to
2,164 in 1-1/2 hours, assum ng no inflow.

During the early stages of an inflow event, the stand-by setting of 0.3
ft, is maintained until a debris pool is formed at elevation 2,164 ft. From
2,164 ft. to 2,170 ft., the gates are opened as indicated on Exhibit B
i ncreasing the outflow from80 cfs to 5,030 cfs. Above elevation 2,170 ft.,
an average release of 7,500 cfs is maintained with the naxi numrel ease capped
at 8,000 cfs. During falling stages the schedule is followed in reverse to
el evation 2,176 ft., at which time a decision can be made to conti nue
fl ood-control releases or go off-schedule for water-conservation regul ation
(Exhibit B). During water conservation operations, releases from San Antonio
Dam are coordinated with the Los Angel es County Flood Control District. The
determ nation to either commence or cease incidental water conservation
operations is made by the LAD.

The Santa Ana River Real -Tine (SARRT) runoff forecast nodel can be used
to aid LAD personnel in determ ning the appropriateness of continuing
schedul ed fl ood control rel eases or comenci ng water conservati on operations.

7-04 Standing Instructions to the Project Operator. The standing
instructions to the project operator for regulation of San Antoni o Dam and
Reservoir are given in Exhibit A During periods of normal communications,
the damtender will receive operating instructions fromthe Reservoir
Operation Center, located at the District Ofice in Los Angeles. In the event
that communi cations with the ROC are interrupted, the damtender should

foll ow the standing instructions in Exhibit A

7-05 Flood-Control. The regulation of San Antonio Dam for flood control is
described in this section. After major flood events, the reservoir regulation
schedul e shoul d be reevaluated to deternmine if nodifications to the schedul e
shoul d be made to better protect the downstream comrunities and avoid
spillway flows.

The reservoir regul ation schedule, presented in para. 7-03and Exhibit B,
was forrmul ated to pass inflow through the dam as quickly as possible, wthout
exceedi ng the downstream channel capacity of 8,000 cfs. In this manner fl ood
control storage space is nmaintained at a maxi mumin order to handl e succeedi ng
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flood inflow events. Reservoir releases will be reduced whenever downstream
channel capacity is exceeded, or anticipated to be exceeded, due to the
conbi nation of reservoir release and locally heavy precipitation and runoff
downstream of the dam Specific actions related to the downstream channe
capacity are:

a. The downstream gage on Chino Creek (ALERT Gage 819) shoul d be
nonitored during flood rel eases. The channel design capacity at the gage is
17,000 cfs. If this flowis exceeded, releases from San Antoni o Dam shoul d be
reduced accordingly.

b. Any reports of bank overtoppi ng al ong San Antoni o and Chi no Creeks
shoul d be heeded and rel eases from San Antoni o Dam reduced accordingly.

c. The SARRT water control system can be used by ROC personnel to
forecast inflows to San Antonio Dam Using the forecast information,
operational decisions regarding current or anticipated rel eases from San
Ant oni o Dam can be enhanced.

San Antonio Damis a conponent of the Santa Ana River watershed.
Rel eases from San Antonio Dam flow into Prado Reservoir |located 15.7 niles
downstream The two reservoirs are normally regul ated i ndependently of each
other. During extreme events, such as the 1980 fl ood, San Antoni o Dam was
operated off-schedule so as to achieve the basin-w de fl ood-contro
objectives of the entire Santa Ana River Reservoir system

In the event of immnent spillway flow, the damtender should be
requested to report to the ROC with reservoir stage (staff) observations at
frequent intervals. The operational objective at this point is to maintain a
total conbined release (outlet plus spillway) rel eases of 8,000 cfs. \Wien the
spillway flow fromthe dam exceeds 8,000 cfs, all gates should be closed.

The reservoir regulation schedule (Exhibit B) is applicable for the
rising and falling Iinb of a flood event. Bel ow elevation 2,176 feet the ROC
has the option of going off-schedule, for the purpose of cooperating with
PVPA wat er conservation operations, if runoff and weather conditions are
favor abl e.

7-06 Recreation. There is no allocation of storage for recreation within San
Ant oni o Dam and hence there are no recreation related rel eases schedul ed for
San Antoni o Dam The downstream channel is a rectangular concrete |ined
channel and is not suitable for recreational use.

7-07 Water Quality. San Antonio Creek upstream of San Antoni o Dam drains the
undevel oped, rugged, and nountai nous San Antoni o Canyon. Although the water
quality of the runoff is relatively free of man-made pollutants, the runoff
does carry a substantial debris |oad. Debris sizes vary fromfines to

boul ders, which are carried down the canyon.

The Corps does not nmonitor the water quality in or through the San
Ant oni o basin. San Antoni o Reservoir does not normally maintain a pool except
during flood events.
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7-08 Fish and WIldlife. San Antoni o Reservoir maintains no fisheries or
wildlife sanctuary. The absence of a permanent pool and the on-goi ng

mai nt enance activity within the reservoir precludes the existence of either a
fishery or wildlife sanctuary.

7-09 Water Supply-Drought Contingency Plan. The only Congressionally

aut hori zed purpose for San Antonio Damis flood-control. It is, however, the
policy of the Corps to assist |ocal agencies in the conservation of water to
t he maxi mum ext ent possi ble w thout conprom sing the flood-control m ssion of
a project. In the enclosure to acconpany the Survey Report for San Antonio
Creek and Chino Creek, California, Flood Control, April 15, 1938, paragraph
28, page 28, of the basis of design reads as foll ows:

"28. Water Conservation.--The use of the San Antonio Basin to
assist in water conservation is anticipated. It is proposed to
provide two outlets in the damfor diversion to the spreading
grounds on each side of the channel downstream fromthe dam"”

During water conservation operation, releases are coordinated with the
Los Angeles County Flood Control District. Chino Basin Water Conservation
Di strict and PVPA operate spreadi ng grounds downstream of San Antonio Damin
both Los Angel es and San Bernardi no Counties. The operation of San Antonio
Dam for water conservation augnents the quantity of water available to the
Chi no Basin nmenber agencies. The Corps, however, does not control the
quantity of water diverted by the PVPA nor does it control the end use of the
di verted water. PVPA has and continues to have the option of diverting or not
diverting water at any tinme except during an extrenme flood event, as per San
Bernardi no County Fl ood Control District's conmmtnent (See Section
7-02-a-(1)). In May 1991 we contacted the Ponobna Valley Protection Agency to
update the water spreading capacity of their facilities. Their head of
operation, M. Cecil MAlister, infornmed us that their 1983 operation
experience indicated that their basin infiltration capacity is limted to 450
cfs on the east side and is Iimted to 200 cfs on the west side of the San
Antoni o Channel. The major linmting factor is groundwater percolating into
the aquifer fromthe backyards of nearby residential hones.

7-10 Hydroelectric Power. There are no hydroelectric power plants at San
Ant oni o Dam

7-11 Navigation. The San Antonio Creek is not suitable for any navigation.
7-12 Other.

a. Debris Renmoval Operation. The original design sedinment inflowrate
for San Antoni o Dam was 67 ac-ft/yr. The July 1969 survey indicated that for
the period fromMay 1956 to July 1969 the actual inflow sedinment rate was 119
ac-ft/yr (i.e., 78 percent greater than expected). In an effort to conpensate
for lost flood-control storage due to the actual sedinent inflow, a debris
renoval operation was begun in 1972. Based on 1990 survey data, the storage
volune at top of damelevation (2,260 ft.) is 11,992 ac-ft conpared with the
1956 data of 12,719 ac-ft. The net capacity is that storage |level at which
the sedi nent allowance (2,000 ac-ft) is conpletely filled. Plate 7-02
conpares the original gross and net storage capacities with the 1990 survey
data for the San Antoni o Reservoir
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The debris renmoval operator projects renoval of an additional 1,860 ac-ft of
material over the next 4 years. This would reflect a 24 percent increase in
fl ood-control storage. It should be noted that these projections do not
account for any debris inflows over the next 4 year period.

b. High Goundwater. A series of years with above average precipitation
and runoff produces high groundwater conditions in the conmunities
i medi atel y downstream of San Antoni o Dam

The degree to which [ ocal spreading operations have contributed to the
hi gh groundwat er problem has been an item of contention. It should be noted
that although the water used in the spreading operations is diverted from San
Antoni o Creek, the Corps does not control the quantity of water diverted or
the end use of the diverted water. The PVPA controls the diversion of flows
| eavi ng the San Antoni o Dam

7-13 Deviation from Normal Regul ation. As previously discussed in Sections
7-05 and 7-09, deviations fromthe reservoir regulation schedul e as presented
in Exhibit B may be desirable or necessary at times. In addition to the
previously discussed situations the followi ng deviations can al so be

consi dered by the ROC

a. Energencies. Enmergencies nmay take the form of drownings or other
accidents, chemcal spills, and failure of operation facilities. Necessary
action should be taken inmediately, so long as this does not create a
wor sened overall condition. In any action taken, assessnment of the situation
by the dam tender should rely on his know edge of the dangers involved. The
Reservoir Operation Center, LAD, and the Water Control Center of South Pacific
Di vi sion should be infornmed of any deviations due to energenci es as soon as
practical.

b. Unpl anned M nor Deviations. Instances arise where there is a need
for mnor deviations fromthe normal regulation of the reservoir, although
they are not considered energencies. Construction activities are the primary
source of these deviations. Downstream nmai nt enance of culverts and channe
sections are another reason for mnor regul ati on changes. Each request is
anal yzed on its own nerits. Consideration is given to the potential of
fl oodi ng and possible alternative nmeasures. Approval for these m nor
devi ations shoul d be obtained fromthe Reservoir Operation Center, LAD, and
shoul d al so be coordinated with approval from SPD

c. Planned Deviations. There are planned instances which require
devi ations from normal regulation. Each condition is to be judged on its own
nmerits. One possible deviation may involve inpounding water for the purpose
of making test releases to correlate the gate rating curves wi th measured
outfl ow. Request for planned deviations would nost |ikely originate from
either the Reservoir Operations Center, LAD or the San Bernardi no County
Fl ood Control District. Any planned deviations would require the approval of
the Reservoir Operations Center, LAD, as well as approval by the Water
Control Center of South Pacific Division

7-14 Rate of Rel ease Change. The outlet gates consist of three 5 8" x 10'0"
rectangul ar slide gates operated by hydraulic cylinders. The adopted design

VI1-5



is an i nproved design based on results of the full scale tests nade by the
Corps of Engineers at Norfolk Damin April 1948. These tests indicated that
if the gate leaf and liners were shaped as shown on Drawing, O C E 72/2
(Rev. 20 Aug. 1947), "Typical Slide Gate Details", gate chatter at partia
openi ngs woul d be reduced to a mnimum Further stabilization of novenent of
the gate | eaf has been assured by specifying tight fitting piston rings and
careful finishing of the inside of the hoist cylinder, and by adding a
counterbal ance valve to the oil |ines between the upper and | ower ends of the
cylinders. The wei ght of the noving parts of one gate is around 14, 000
pounds. The three hydraulic gates at San Antoni o Dam nove at a rate of 1
ft/mn. The dam tender can operate one gate at a tinme in succession
operating controls on one until the desired setting is reached, then
operating the adjacent gate. The concrete lining of the downstream channe
precl udes concern over bank erosion or sloughing, or rate of change of
out f | ow.

7-15 Water Control Planning Tools. Specific planning tools have been
utilized in the devel opnent of the water control plan. These tools are al so
used to evaluate and regul ate planned devi ations, and also facilitate
operation of the dam during enmergenci es and unpl anned devi ati ons. Water
control planning tools used for San Antoni o Dam i ncl ude:

a. Qutlet Rating Curves (pl. 2-05).

b. Spi Il way Di scharge Curve (pl. 2-08).

c. Area- Capacity Tables (pl. 2-11).

d. Downstream Channel Capacity Plate (pl. 4-12).

e. SARRT Water Control System (Sec. 6-02; pl. 6-02, 6-03).
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VIIl - EFFECT OF WATER CONTRCL PLAN

8-01 Ceneral. Al t hough the only congressionally authorized purpose for San
Antonio Damis flood-control, water conservation operation as approved by the
O fice of the Chief of Engineers has al so provided additional water supply
benefits. The comunities of Upland, Mntclair, Pomona, Ontario, and Chino
are protected fromthe floodwaters originating fromthe steep and rugged San
Antoni o Canyon. In addition to flood protection the above comunities also
benefit from augnmented water supplies for their spreadi ng operations, when
the damis operated for water conservation.

8-02 Fl ood Control

a. Spillway Design Flood. Corps dans are designed to safely pass
(i.e., without overtopping and/or dam failure) the Probable Maxi mum Fl ood
(PMF). The PMF is based upon the nost severe conbination of rainfall and
runof f conditions that could reasonably occur. In both the original and
revised PMF flood routings the reservoir outlets were assumed bl ocked and the
reservoir was filled to the spillway crest at the beginning of the flood.

(D Oiginal Criteria. The San Antoni o Dam spillway was desi gned
in 1951 to pass a flow of 53,700 cfs having a surcharge on the ogee crest of
16.9 ft. An additional 5.1 ft. of freeboard placed the top-of-dam at
el evation 2,260 ft.

The original PMF was based on the U S. Weather Bureau's estimte of
maxi mum possi bl e precipitation. A constant precipitation |oss rate of 0.15
in/hr and a constant base flow of 1,300 cfs were used to devel op the PMF. The
resulting peak inflow to San Antoni o Dam was 60,000 cfs with a total runoff
vol une of 18,500 ac-ft over a 22 hour period.

(2) Revised Criteria. The probabl e maxi mum fl ood was sel ected as
the spillway design flood. Estimtes of the probable maxi mum precipitation
for the basin above San Antonio Dam site is given by the Hydroneterol ogica
Section of the United States Weather Bureau in the report dated August 1972,
titled "Probabl e Maxi mum Thunderstorm Precipitati on Esti mates for Sout hwest
States”, which was revised 5 April 1973. The 6-hour basin average PM

t hunderstorm had a maxi mum 1/4-, 1/2-, |-, 2-, 3-, 4-, 5-, and 6-hour
precipitation values of 3.4, 5.0, 6.6, 8.4, 9.7, 10.5, 11.2, 11.9 inches
respectively, conpared with original 1/2-, |-, and 3-hour values of 3.1, 5.5,

and 12.0 inches. A 15-minute tinme interval was selected as it provided
adequate definition of unit hydrograph. The tinme distribution of rainfall was
patterned after the rainfall-time sequence fromEM 1110-2-1411. The basin | ag
time was reduced 15 percent to account for the reduction in tine of
concentration of rainfall excess characteristics of |arge floods where the
hydraulic efficiency of the watershed was increased by high depths of flow
The loss rate was taken as a constant equal to 0.15 inches per hour for the
entire duration of the storm A basin n value of 0.05, along with the
Mountai n S-graph was used to devel op the synthetic unit graph. A constant
base flow of 1,300 cfs was adopted fromthe previous study. The probable
maxi mum fl ood peak inflow for San Antoni o Dam using the updated PMP criteria,
is 59,700 cfs which is alnost identical to the original peak inflow The
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vol une for the probable mexi mum fl ood, using the updated PVMP criteria is
18, 200 acre-feet as conpared to the original estimte of 18,500 acre-feet.
Pl ate 8-01 shows the revised PMF routing.

The revised spillway design (probable maxi mum flood for San Antonio
Dam was routed through the reservoir assuming all outlets blocked and the
reservoir filled to spillway crest at the beginning of the flood. This
routing (see pl. 801) resulted in a maxi num wat er surface el evation of 2254.4
which is 5.6 feet bel ow the existing top of dam (El. 2260).

Based on a design wi nd speed of 45 nph fromthe north and using the
procedure described in ETL 1101-2-221, the calculated freeboard was 2.4 feet.
However, a mninum freeboard of 3.0 feet is required for a Standard 1 dam
with a protected downstream face (App. A EC 110-2-163). The avail able
freeboard is 5.6 feet.

b. Standard Project Flood (SPF). The Standard Project Flood selected as
the reservoir design flood for San Antoni o Dam has an infl ow peak of 19, 000
cubic feet per second and maxi num 2-day vol ume of 22,500 acre-feet. The fl ood
was based on the January 1943 storm whi ch had fl ood-produci ng characteristics
nore severe than any stormthat occurred during the 77-year period 1880-1956.
This storm as transposed so that it was centered over the drainage area above
the dam and was assuned to occur when ground conditions were simlar to those
existing prior to the March 1938 storm Rainfall |oss rates were assuned to
vary from0.80 inch per hour at the beginning of the stormto 0.15 inch per
hour at the end of the stormw th an average | oss rate of 0.40 inch per hour
A base flow, varying from 400 cubic feet per second at begi nning of storm
runoff to a peak of 1,300 cubic feet per second was assumed. Snownelt was not
consi dered an appreci able factor in devel oping the fl ood.

(D Oiginal Criteria. The original planned reservoir regulation
schedul e restricted outflows from San Antonio Damto 8,000 cfs. Wth this
rel ease constraint the SPF would form a maxi num pool elevation 2,238 ft
(i.e., spillway crest).

(2) Revised Criteria (1978). At the tinme of project conpletion in
1956, it was determ ned that sufficient downstream channel freeboard existed
to permt a maxi numrel ease of up to 8,500 cfs for short periods of tinme.
Wth this revised schedule the SPF would form a naxi num pool el evation of
2230.7 ft. This is 7.3 ft. below spillway crest which indicates that San
Ant oni o Dam provi des better than SPF protection.

(3) The 1991 Operations Criteria. The recent hydraulic analysis
(See Sect. 7-02, a. (2)) has shown that the maxi mum channel capacity bel ow
San Antonio Damis 8,000 cfs. The reservoir design flood (SPF) is routed
through the Dam wi th reduced gate openings for maxi mumrel ease set at 8,000
cfs and the maxi mum water surface el evation reached 2231.92 ft. This is about
6.08 feet below the spillway crest (2238 ft.) |eaving approximtely 1034
ac-ft of emergency flood-control storage space to spillway crest relative to
net capacity. Plate 8-02 shows the revised routing of the SPF through San
Ant oni o Dam
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c. O her Floods.

(1D Storns and floods of January 1969. A series of storns that
began on January 18 and continued through January 27 was caused by a strong
flowinto southern California of very warm noist air originating over the

tropical Pacific Ocean south and east of Hawaii. This series of stornms was
interrupted by a brief ridge of high pressure that noved through the area on
January 22 and 23 and caused a short break in the rainfall. Except for this

lull on January 22 and 23, heavy precipitation occurred during nost of the
January 18-26 period. An intense downpour occurred on January 25. Ni ne-day
totals ranged from 10 to 20 inches in the | ow ands and from 25 to nore than
50 inches over nountain areas of southern California. The total storm anmount
at M. Baldy Notch was nearly 53 inches, including 28.25 inches during the
two-day period 24-25 January. Lytle Creek Ranger Station recorded over 42

i nches. Peak di scharge on San Antonio Creek (USGS 11-0730) 4.5 ni. above San
Ant oni o Dam was 16, 400 cfs on 25 January, while peak inflowto San Antonio
Reservoir was recorded at 6570 cfs on 25 January. Plate 8-03 displays storm
data for this flood event at San Antoni o Reservoir

(2) Storms and fl oods of February 1969. The storm series that
occurred in late February 1969 climaxed nore than a nonth of extrenely heavy,
recurring rainfall in southern California. The storms occurred as a nunber of

Paci fic cyclones travel ed southward off the west coast of the United States
and then curved inland across California carrying copious quantities of

noi sture. Several cold fronts and other disturbances that noved across
southern California from 22 February through 24 February dropped noderately
heavy anounts of precipitation. Early on 25 February a strong cold front
nmoved sl owl y sout heastward across southern California; the front was
acconpani ed by strong | ow1level wi nds that, when lifted by the nountains,
resulted in great quantities of orographic precipitation. As a result,
rainfall was generally heavy everywhere and particularly heavy in the
nmount ai ns. Total storm amounts recorded at sel ected nobuntain stations were
19.5 inches at M. Baldy Notch, including 12.45 inches on in two days, 24-25
February, and 14.22 inches at nearby Lytle Creek, including 11.85 inches
during the same two days. Peak di scharge on San Antonio Creek (USGS 11-0730)
4.5 m . above San Antoni o Dam was 4,560 cfs on 25 February, while peak hourly
inflow to San Antoni o Dam was 3132 cfs on 25 February. San Antoni o Dam
recorded a higher proportion of the discharge, reflecting nore highly
saturated soil conditions due to the prior January 18-26 storm Plate 8-04
di spl ays stormdata for this flood event at San Antoni o Reservoir

(3) Stormand fl ood of February 1978. After several noderately
heavy storns during January and early February 1978, one lowlatitude Pacific
storm devel oped west of southern California and noved into the area during
the night of 9-10 February. After a day of heavy rain in the San Gabriel and
San Bernardi no Mountains on 9 February, a mmjor cloudburst struck portions of
coastal southern California during the early hours of 10 February, with brief
intensities exceeding 3 inches per hour. The very heaviest rain fell in Los
Angel es County, but several stations in the Santa Ana River Basin reported
i ntense rainfall between 0200 and 0400 hours 10 February, including 1.6
inches in 2 hours at Lytle Creek Ranger Station and 1.2 inches in 1 hour at
Runni ng Springs, in the nmountains east of San Antoni o Creek. The peak hourly

VITI1-3



di scharge on San Antonio Creek for that period was 2070 cfs at San Antonio
Dam on 10 February at 0600 hours. Plate 8-05 displays stormdata for this
flood event at San Antonio Reservoir

(4) Storm and fl ood of March 1978. In a pattern very simlar to
that of exactly 40 years earlier, a series of lowlatitude Pacific storms
nmoved in southern California at the end of February and begi nning of March
1978. There were four mmjor periods of rainfall during the storm period: 28
February, 1 March, 4 March, and 5 March. Total rain from 27 February through
6 March exceeded 29 inches in the eastern San Gabriel Muntains, with Lytle
Creek Ranger Station recording 29.62 inches. The heavi est sustained rain fel
during the nornings of 1 March and again during mid-day 4 March. The Lytle
Creek station nmeasured up 2.7 inches in 3 hours on 4 March. Wth the ground
hi ghly saturated froman already very wet winter, runoff fromthese storms
was very high, especially in terms of flood volunes. The water surface
el evati on behind San Antoni o Dam reached 2198 ft NGVD on 15th of March. The
peak flow for the storm period on San Antoni o Creek was 2040 cfs on 5th of
Mar ch.

(5) Storm and fl ood of February 1980. The fl oods of February 1980
resulted froma series of lowlatitude Pacific stornms that nmoved into
southern California fromout of the west. The heaviest bursts of rain
occurred on 14, 16, and 19 February. Rainfall intensities of 1 inch per hour
for 5 to 6 hours was observed in the Sepul veda Basin during the afternoon of
16 February. Briefer bursts occurred in other areas, where Lytle Creek Ranger
Station reported exactly 1 inch in 1 hour and 2.6 inches in 3 hours. The
wat er surface el evati on behind San Antoni o Dam reached 2225.6 ft NGVD on 6
March. The peak flow for the storm period on San Antoni o Creek was 1624 cfs
on 16th of February. Plate 8-06 displays stormdata for this flood event at
San Antoni o Reservoir.

(6) Storm and fl ood of February-March 1983. During the w nter of
1982- 1983 a series of lowlatitude Pacific storns noved into southern
California fromthe west fromlate Novenber through February. These storns
were the result of atnospheric flow patterns associated with the strongest E
Ni no condition since at |east 1891. The rains climxed between 25 February
and 2 March 1983, during which a stormrem niscent of those of 5 and 45 years
earlier noved into southern California at the end of February and first of
March 1983. Up to 20 inches fell in the Lytle Creek area (approxinately 8
inches of it on 1 March), with 12-18 inches in other San Gabriel Muntain

areas and 8-10 inches over the foothill areas. The heaviest rainfall occurred
with the passage of a strong occluded cold front during the late norning of 1
March, with peak intensities well in excess of 1 inch per hour. Severa

stations experienced rainfall having return periods in excess of 100 years

for durations between 30 m nutes and 6 hours. One Los Angel es County

cl oudburst of 2 inches in 5 mnutes (Bel Air Hotel, 1 March 1983) was nore

than 4 tinmes the 100-year rainfall for that duration at that station. Plate
8-07 displays stormdata for this flood event at San Antoni o Reservoir

The rainfall through |late February had saturated the ground everywhere,
resulting in very favorable runoff conditions when the stormof 1-2 March
dropped warmrain over the basin. The maxi mum hourly inflow to San Antonio
Reservoir on 1 March was 998 cfs with maxi numreservoir |evel 2188 ft.
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8-03 Recreation. There are no recreational facilities either upstream or
downstream of San Antoni o Dam whi ch depend on or are affected by the inflows
to San Antoni o Dam

8-04 Water Quality. The short residence tine of floodwaters does not
appreciably affect the water quality within the reservoir

8-05 Fish and WIldlife. The short inundation time does not adversely affect
the vegetation within the reservoir and has m nimal adverse affects on
wildlife. There are currently no threatened, endangered, or candi date species
within the reservoir. There are no fisheries within the reservoir. A Finding
of No Significant Inpact (FONSI) for this Water Control Plan was issued in

t he Environnmental Assessnment for the San Antoni o Dam Water Control Pl an

dated June 1991 (Exhibit D)

8-06 Water Supply. San Antoni o Dam can be operated for water conservation
bel ow wat er surface elevation 2,176 ft. when runoff and weather forecasts

i ndicate that no conproni se of the flood control purpose of the damwil|
occur.

Regul ati on of the dam for water conservation enabl es augnmentati on of
| ocal water supply through the downstream groundwat er recharge of floodwaters
rel eased.

8-07 Hydroelectric Power. There are no hydroelectric power facilities at
San Antoni o Dam

8-08 Navigation. San Antoni o and Chino Creeks are epheneral streans and
therefore not suitable for navigation. During floodflows the steep
supercritical flows preclude safe use of the waterways and so navigation of
any kind is prohibited at all tines.

8-09 Frequenci es.

a. Peak Inflow and Qutflow Probabilities. Plate 8-08 is an anal ytica
graph of the peak inflow frequency at San Antoni o Dam conputed fromthe
historical records at the dansite from 1931 to 1990. Plates 8-09 and 8-10 are
best fit graphical curves of nmedian plotting points of peak annual outfl ow
and reservoir elevation data of San Antonio Dam The table on plate 8-11
gi ves specific values of inflow, outflow and filling frequency for San
Antoni o Reservoir as derived from curves shown on plates 8-08, 8-09, and
8- 10.

b. Pool Elevation Frequency. Plate 8-10 shows the conputed el evation
frequency curve for San Antoni o Dam The values for this curve at specific
return periods is listed on plate 8-11

8-10 O her Studies.

a. Hydrology. The "Interim Report on Hydrol ogy and Hydraulic Revi ew of
Desi gn Features of Existing Dans for Carbon Canyon, San Antoni o, and Tahchevah
Dans" dated August 1978 reeval uated the hydrol ogy of the San Antoni o Canyon
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upstream of San Antoni o Dam The Probabl e Maxi mum Fl ood routing presented on
pl ate 8-01 was taken fromthis report.

b. Channel and Fl oodway | nprovenents. The cursory report "San Antonio
Creek and Chino Creeks Channel Updated Hydrol ogi c Study" dated April 1986
determ ned that portions of the downstream channel are no |onger capabl e of
carrying either the Standard Project Flood or the 100-year flood. In |ight of
this information, the San Bernardi no County Flood Control District is
currently devel oping a Master Drainage Plan for the area. One of the prinmary
goals of the study will be to accurately identify the inadequate portions of
both San Antonio and Chino Creeks so that corrective measures can be taken
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I X - WATER CONTROL MANAGEMENT

9-01 Responsibilities and O gani zation

a. Corps of Engineers. San Antonio Damis owned, operated, and
mai ntai ned by the U S. Arny Corps of Engineers, LAD. The LAD has conplete
regul atory responsibility for the dam and reservoir |ands. The Reservoir
Regul ation Section of the LAD is charged with the responsibility of directing
reservoir operations. Plate 9-01 shows the organi zati on and chain of command
for regul atory decisions at San Antoni o Dam

The i nmproved downstream San Antoni o and Chi no Channel s are maintai ned
by the U S. Arny Corps of Engineers, LAD. Miintenance activities within the
channel are coordi nated between the Construction Operations Branch and the
ROC.

The LAD has a responsibility to notify the public of pending changes in
reservoir release rates. Plate 9-02 contains the |list of key agencies that
are contacted by the LAD during flood operation at San Antoni o Dam

Duri ng operations, the Reservoir Regul ation Section issues gate
operation instructions to the damtender. Instructions are conmmuni cated via
the LAD radi o network system In the event that comruni cati ons between the
Reservoi r Regul ati on Section and San Antonio Dam are interrupted, the dam
tender has a set of Standing Instructions to follow until conmunication is
reestabli shed. Exhibit A contains the Standing Instructions to be foll owed by
the San Antoni o Dam Tender. The damtender is assigned to the Operations
Branch of the Construction-Operations Division of the LAD. The overall duties
of the Dam tender are listed in Table 9-01

The Corps is responsible for nmaintenance of the downstream channel to
Prado Reservoir.

Tabl e 9-01. Duties of the Dam Tender

. Routi ne test operation and mai ntenance of the project.

. Services all gages and recorders (w nds the clocks, installs
new record paper, etc.)

. Operates the gates in accordance with instructions fromthe
Reservoi r Regul ati on Secti on.

. Guards the project against vandalism sabotage, and fires.
. Guards agai nst unsafe conditions in the project area.

. Performs routine inspection and mai nt enance.

. Reports on trespassing and encroachnment of right-of-way.

. Mai ntai ns the best possible relations with communities

interested in the project.
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b. O her Federal A Agencies. The U S. Arny Corps of Engineers, LAD, is
the only federal agency with water control responsibilities at San Antonio
Dam

c. State and County Agenci es. No County of State agencies have
regul atory responsibilities for flows passing through San Antoni o Dam The
Corps does remain in close contact with the LACDPW and the SBCDPWduring fl ood
events, in order to assess downstream conditions. In this way the ROC can
determ ne the appropriate regul ation schedule for the existing conditions.

d. Private Organi zations. There are no private organi zati ons whi ch have
regul atory responsibilities for flows passing through San Antoni o Dam The
Corps does nmmintain close contact with the PVPA, when water is available for
wat er conservation. The PVPA is solely responsible for maintaining its
di vi sion works and determ ning the quantity of water to be diverted by its
di versi on works.

9-02 Interagency Coordination. The U S. Arny Corps of Engineers, LAD,

coordi nates with other federal, state, county, and |local organizations and
inforns the press concerning flood control activities at San Antoni o Dam and
Reservoir.

a. Local Press and Corps of Engineers Bulletins. The Public Affairs
O fice of the Corps of Engineer, LAD is responsible for notifying the press
regardi ng operations at all District danms. This is acconplished through both
interviews and the occasi onal issuance of press rel eases. The Corps of
Engi neers does not publicly issue flood watches or warnings, or other status
reports or forecasts to the general public. These notifications are the
responsi bility of the National Weather Service (NW5).

b. National Weather Service. The Corps of Engineers, LAD, utilizes NWs
data and forecasts to assist in the operation of San Antonio Dam The LAD
shares data with the NWs and ot her agencies both on a real-tinme basis and on
a post-event basis.

c. U S. Geological Survey. The Corps of Engi neers receives streanflow
data fromthe U S. Geol ogical Survey, primarily on a historical basis in
southern California. The LAD coordi nated data coll ection on San Antonio Creek
just downstream of the Damwi th the USGS through the Cooperative Stream
Gagi ng Program The gage (11073200) was taken out of operation in 1980.

d. O her Agencies. The Corps of Engineers, LAD, cooperates to the
extent possible with the water conservation activities of Chino Basin Water
Conservation District and the Ponona Valley Protective Association (PVPA).
PVPA personnel are notified prior to releases fromthe reservoir so that they
can adjust their gates and divert according to their needs at that tine.

9-03 Interagency Agreenents. There are no fornmal agreenents in effect with
any agency.
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9-04 Conmissions, River Authorities, Conpacts and Committees.

a. Santa Ana Watermaster. On April 17, 1969, the Orange County Superior
Court entered a Stipulated Judgnent in Case No. 117628 involving the O ange
County Water District vs. City of Chino et al. The judgnent, which becane
effective on October 1, 1970, contained a declaration of rights of the
entities in the Lower Area of the Santa Ana River basin (i.e., the Orange
County Water District) as against those in the Upper Area (i.e., the San
Bernardi no Vall ey Miunicipal Water District, the Western Munici pal Water
District, and the Chino Basin Minicipal Water District). The arrangenent
| eaves to each of the mgjor hydrologic units in the watershed the
determi nation and regul ati on of individual rights therein and the devel opnent
an inplenentation of its own basin managenent plans. A court appointed
Wat er mast er, consisting of five persons, prepares an annual report of the
Santa Ana Waternmaster which docunments and accounts for flows within the
Santa Ana River. San Antonio and Chino Channels are tributary to the
Santa Ana River and are therefore nonitored by the Santa Ana Water master

9-05 Reports. As required by ER 1110-2-240 "Water Control Managenent,”
the LAD prepares three types of reports for transmttal to the South Pacific
Di vision O fice concerning the operation of San Antoni o Dam

a. Annual Division Water Control Managenment Report (RCS DAEN- CVE- 16
(R1)). This report covers significant activities of the previous water
year and a description of project acconplishnents planned for the current
year.

b. Summary of Runoff Potential in Current Season (RCS DAEN- WO 2).
This report is generally submitted nonthly during the storm season (Qctober
15-April 15), and covers snow accunul ati on and runoff potential in the
District. Supplenental reports are subnitted in the event of severe
situations.

c. Monthly Water Control Charts (RCS DAEN-CWE-6 (R1)). A nonthly record
of reservoir operations prepared in either a graphical or tabular format.

d. Fornms used for reporting reservoir data are shown in figures 9-01
t hrough 9-07.

Two reports that are produced for District use are:

a. Flood Control Basin Operation Report. A report of daily observations
is made at the damand this record, figure 9-01, is stored at the Water
Control Data Unit of the Reservoir Regul ation Section in the District's
baseyard office.

b. Daily Reservoir Report. The daily observations fromthe data are
entered into the RESCAL conputer program which stores the record in a
conput er data base and produces a "Daily Reservoir Report" that is issued by
the Reservoir Regulation Unit.

| X-3



aasnN 39 AYH S5 UvH | 40 NQIlio3

2L 330
61 24305

VOOdS .

.

AU YHAN

o ' . . N . . . . ' e . . . . . N [ EETILT [ EEVIH S

o rrox| sroN | htroR | T oR|ziod | Siok | attoR] 6 od |9 on { Lok | 9ol | S OH | heoR ] €'cH | o | 1 ox A1 | ougd |Buypeas| go | owx

wA.. yaa) u| hujuddo ayep mHy obien abop (4L Aca
(v _...o_._-..gn._._: 2180 | w3 110D \.anw.w.: :ﬂ_.?__n.w..,_w_

wi

/W Joaj Yiuop swoj
=)

L= (RIS
{equds josiue) suoday |

130438 HOILYYIdO HISYE -J0YIH0D a007d

FIGURE 9-01

iX-4




"RESERYOIR-COMPUTATIONS

[] Hourry {1 paiLy

DAM TIME OF READ|HC (LF DAILY) PATE

COMPUTED BY CHECKED 3% DOATA SOURCE

INST. QUTFLOW STORAGE CHANGE
WATER GATE : AV,
HR, |Da, JSURFAcg |STORAGE (srpp DOWNSTREAM | q<. ouT. AV, GCATE

oUTY. ACRE=- INFLOW
LEY. NO, F3 FrLoOw BETTINGS
£ LETS G, HT. FLOW FEET < -

FTe. ATy FT. CF§ FTa cFs CFs CFS Fla

PREYIOUS
REPORT

alow|o|~in|nisN|w]

26
27
Z8
29 .
30 i {
31 I
REMARKS

S FoRM 30 PREVIOUS EDITIONS MAY BE UsgD:

MAaY 67 ARWY + £, OF E, - LOS AMGELES

o aver 7 mepaces setromazsmicnuay sevseo (XS " FIGURE 9-02




RESERVOIR OPERATION REPORT o e
RADIO _ ] AAINFALL
CALL WATER SURFACE DIGITAL GLAES TUBE GATE SETTINGS
SIGN CAM ELEVATION RECORDER DIGITAL {Printed values thow Initial 1ettings
WUK . {FT, MSL) READINGS RECOAGER SIEEEQL:TST STBQIT{I ' s;g&n of patet prior to flood ruaolf)
{INCHES) INCHES}) fINCHES]
WS .
411 | SEPULVEDA aH GATES OPEN $,0 FT O
we
412 | HAMSEN GH . . GATES OPEN 8,0 FT, 0
, -t -
419 |[sANTA FE oh #14 OPEN 0.5 FT, 0
w5
416 |enata o GATES OPEN 2.0 FT, (]
. W5
417 | FULLERTON aH GATES OPEN 1.1 FT, [
W3
418 [ CARBON CANYON oR #1 OPENO.SFT. a
ws GATES 1 & 6 OPEN 1,0 FT,
421 | PrRADOD Q
. GH AEM, OATES CLOSED
- KR WS
420 [SAN ANTONIO aH GATES CLOSED (9]
W, PIT
- LACFCD BIVERSION GATE OPEN FT.
R0 HONDO POCL | E, PIT GATE 1 OPEN FT.
"
2 GATES 2,3, & 4 OPEN FT, FT. 0
O
coma.
g aH
o
418 |2 TELEMARK,
T
u
£ W. STAFF .
é SAN GABRIEL POOL KHRX 18473 XRKX QATE #8 OPEN 0.30 FT, ]
E. STAFF
COMB. .
GH
5
RES: . : GATES OPEN 0.5 FT O
HGO
428 | PAINTED ROCK KUK RXRHX i
m ANEMOMETER,
o 8, #iT TEMPERATURE,
ﬁ .
DI ‘ QATES CLOSED O
m A . : GATE NG. 1 BYPASS CFs g
9| 437 |atamo RES: XXX X KXRK .| Hook: . ]
o - _ ANEMOMETER:
@ TEMPERATURE:
SPL FORM 424 REPLACES EDITION JUL 75, WHIGH IS OB5CLETE.

1 APR B2

-




) NHAME OF DAM
. RECORD OF DATA FROM DIGITAL RECORDERS
;
DATE TIME WATER SURFACE GAGE HEIGHT ) PRECIPITATION OPERATOR
A
o
i Pan
FORM
SPL t FEB 77 648

1X-7 FIGURE 9-04




RECORD OF CALLS (3 Radio 1 Telaphone

FROM TO

OATE

CAal L5

LOT AL
TIME PERION AND/QR TELEPHOHE PEASON AND/OR TELEPHONE
CALL 3GH AND CITY CALL XIGH AHD CITY

MESSAGE OR REMARKS

CTHECK
REPTBL

% ‘
i

;M

o) ;

= !

:D

.m .

D -

o1 *iepestable delophone callu include collact-calla, charde calla and long dlstance calls that cun not be dialed without a code number, Calls are chatgeabls to MA 3-1311 unless
‘a otherwiné indicated, K . . . . ‘ I

SPL 2:22‘; . 188 epReEvicus EDITIONS ARE oBSOLETY




RAINFALL RECORD

ETATION

[JHourLy [TJoairy

DATE

HR

OA

TIME OF
READING

GAGE
REACING

STORM
TOTAL

SEASON
TOTAL

O8sSERVER

REMARKS
{SHOW. TEMP., ETC.)

apQ0

9100

0200

300

¢400

osop

0800

D mm—

Q700

0890

L T T e O I

a90g

10

1000

11

110¢

12

1200

13

1200

14

1400

15

1500

146

1500

17

1700

18

1800

19

1900

20

2000

ry|

2160

2

2200

3

2300

24

2400

25

26

7

28

129

30

31

TOTAL

SPL

FORM
QCTYT &5 31

PREV. EQ. OF THIS FORM MAY BE USED
REPLACES SPL FORM 32 WHICH MAY RE USED F‘GURE 9 08

IX-9



San Antonio Dam

Obsexrvation Well Data

Date:

Reservoir Elevation:

Elevation at Depth of Depth to

Observation Station of top of Well Well (+) Water
Well Number Embankment (fr.) {ft.) (ft.)

1 10+50 2093 45 ---

2 16400 2090 49 -

3 15+50 2075 46 ==

4 11+50 2075 49 ---

5 21+00 2115 48 ---

6 29+00 . 2120 37 ---

7 35+00 2117 54 ---

+from top of casing.

1. TUntil data is obtained from the observation wells, when the pool is
above elevation 2175, the performance of the toe drain and/or seepage at San
Antonio Dam can not be evaluated.

2. The seven observation wells should be monitored and data collected
whenever the pool behind San Antonio Dam is above elevation 2175, The data
obtained should include (a) reservoir elevation, (b) depth to water in each

observation well, (¢) quantity of flow from the to drain, and (d) notation of
any seepage or boils observed.

The location of the toe drain and obsetrvation wells are shown in
figures 5-01 through 5-10,

FIGURE 9-07
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San Antonio Dam, Related Manuals and Reports.

4. U.S. Engineer Office, Los Angeles, California,
"Design Memorandum No. 1, Hydrology far
San Antonio and Chino Creeks Channel"

5. U.S. Engineer Office, Los Angeles, California,
"Hydrology San Antonio Creek above San Antonio Dam"

6. U.S. Engineer Office, Los Angeles California,
"Report to Board of Consultants on San Antonio Dam"

7. U.S. Army Corps of Engineers, Los Angeles District,
"Interim Definite Project Report of San Antonio Dam
Covering Hydrology, General Plan, and Hydraulic
Design”

8. U.S. Army Corps of Engineers, Los Angeles, California,
"Definite Project Report on San Antonio and Chino
Creeks Improvement San Antonio Dam"

9. U.S. Army Corps of Engineers, Los Angeles District,
"Analysis of Design on San Antonio and Chino Creeks
Improvements - San Antonio Dam Outlet Works"

10. U.S. Army Corps of Engineers, Los Angeles, California,
"Planuing Report - San Antonio Reservoir, Santa Ana
River Basin, California™

11. U.S. Army Corps of Engineers, Los Angeles, California,
"Design Memorandum No. 1 on San Antonio and Chino
Creeks Improvement - San Antonio Dam Spillway"

12. U.S. Army Corps of Engineers, Los Angeles, California,
"Analysis of Design on San Antonio and Chino Creeks
Improvement - San Antonio Dam 5’8" x 10'-0"

Slide Gates"

Title Date

1. U.S. Engineer Office, Los Angeles, California,

"Hydrology Basis of Design and Cost Estimate,

San Antonio and Chino Creeks Improvements" April 1938
2. U.S. Engineer Laboratory. U.S. Engineer Office,

Los Angeles, California, "Model Studies on the

San Antonio Flood Control Basin Earth Dam" May 1940
3. U.S. Engineer Office, Los Angeles, California,

"Hydrology in the San Antonio and Chino Creeks

Drainage Area" May 1938

Reprint March 1942

December 1943

May 1946

July 1946

May 1951

October 1951

January 1952

January 1953

January 1953

May 1953

Title

Date

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

U.S. Army Corps of Engineers, Los Angeles, California,
"Design Memorandum No. 1, Hydrology for San Antonio
and Chino Creeks Channel"

U.S. Army Corps of Engineers, Los Angeles, California,
"Design Memorandum No. 2 on San Antonio and Chino
Creeks Improvement - San Antonio Dam Embankment and
Completion of Outlet Works"

U.S. Army Corps of Engineers, Los Angeles, California,

"Design Memorandum No. 2, General Design for San Antonio

and Chino Creeks Improvement, San Antonio and Chino
Creeks Channel"

U.S. Army Corps of Engineers, Los Angeles, California,
"Report on Construction Control and Embankment
Construction, San Antonio Dam, San Antonio Creek,
California”

U.S. Army Corps of Engineers, Los Angeles, California,
"Reservoir Regulation Manual for San Antonio Flood -
Control Reservoir"

U.S. Army Corps of Engineers, Los Angeles, California,
"Prototype Report for San Antonio Dam"

U.S. Army Corps of Engineers, Los Angeles, California,
"Instruction for Operation of Gates and Appurtenances
for San Antonio Dam"

U.S. Army Corps of Engineers, Los Angeles District,
"Operation and Maintenance Manual for San Antonio Dam,
and Chino Creeks Improvement"

U.S. Army Corps of Engineers, Los Angeles, California,
"Summary Report on Review of Design Features and
Existing Dams"

U.S. Army Corps of Engineers, Los Angeles, California,
Bernardino County, Appendix F Report on Floods of
January and February 1969"

December 1953
January 1954
May 1954

July 1957

October 1957

December 19?9
Febr;ary 1960
July 1963
June 1967

December 1969

SAN ANTONIO DAM
SAN ANTONIO CREEK, CALIFORNIA

RELATED MANUALS
AND REPORTS

U. S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SOURCE: Compiled for Water Control Manual by LAD, USACOE 1991
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San Antonio Dam, Related Manuals and Reports.

Title Date

23.

24,

25.

26.

27.

28.

29.

30.

31.

U.S. Army Corps of Engineers, Los Angeles, California,
"Periodic Inspection Report #1* September 1971

U.S. Army Corps of Engineers, Los Angeles, California,
"Engineering Study of Hydraulic System of Gate Operation
at San Antonio Dam" July 1975

U.S. Army Corps of Engineers, Los Angeles, California,
"Dam, Outlet Works, and Spillway Periodic Inspection
Report #2" September 1976

U.S. Army Corps of Engineers, Los Angeles, California,

"Interim Report on Hydrology and Hydraulic Review of

Design Features of Existing Dams for Carbon Canyon,

San Antonio, and Tahchevah Dams™ August 1978

U.S. Army Corps of Engineers, Los Angeles, California,
"Dam, Outlet Works, and Spillway Periodic Inspection
Report #3" May 1981

City of Claremont, California, Engineering Department,
"Ground Water Seepage Investigation, Longwood/Greenwood
Area", By Converse Consultants, Inc. 1983

U.S. Army Corps of Engineers, Los Angeles, Califormia,
Environmental Assessment, "San Antonio Dam Sediment
Removed License Renewal™” October 1984

U.S. Army Corps of Engineers, Los Angeles District,

"Specification for San Antonio Dam Toe Drain, Santa

Ana River Basin, Los Angeles and San Bernmardino

Counties, Califormia March 1985

U.S. Army Corps of Engineers, Los Angeles, California,
"Santa Ana River Real-Time Water Control System" February 1987

SAN ANTONIO DAM
SAN ANTONIO CREEK, CALIFORNIA

RELATED MANUALS
AND REPORTS

LOS ANGELES DISTRICT
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SAN ANTONIO DAM

SAN ANTONIO CREEK, CALIFORNIA

RESERVOIR AND EMBANKMENT
REAL ESTATE ACQUISITION BOUNDARY

U.S. ARMY CORPS OF ENGINEERS

LOS ANGELES DISTRICT

SQURCE: Plate 1, Ref. 17
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SAN ANTONIO DAM ..... ELEVATION VS. CAPACITY ..... SURVEY DATE: 21 FEB 1990

RRARAANARERRTRAAEERRNRRTEEERRRRRRARERRRRAAREEARREEENRR AR AR bR RRr bbb hhRbh bbbkt e

ELEV CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP
*:EEI*t*****;2******;*****i*;i***i**;******t;ﬁ*wi*ii;t**tti*;*t**tii;*******;*******;it
2125.0 0 0 0 0 0 0 0 0 0 0
2126.0 0 0 0 0 0 0 0 0 0 0
2127.0 0 0 0 0 0 0 0 1 1 1
2128.0 1 1 1 2 2 2 2 2 3 3
2129.0 3 5 6
I L L L L L T
2130.0 é 7 7 8 8 9 9 10 10 10
2131.0 1 1" 12 12 13 13 14 14 15 15
2132.0 15 16 16 17 17 18 18 19 19 20
2133.0 20 21 21 2 23 23 24 24 25 25
3122;2*******Ee********ﬁ****Qt*t*t**************t**ti***tt*i**t*t*************tt*******
2135.0 31 32 33 33 34 34 35 36 36 37
2136.0 37 38 39 39 40 41 41 42 43 &4
2137.0 44 45 46 47 47 48 49 -50 50 51
2138.0 22 53 54 55 55 56 57 58 59 60
Elzz;e******ttlt*******i*'ttt*******t*tt*t**t***********i**t****iﬁitt*t******ti**i*ttit
2140.0 73 74 76 7 79 80 81 83 84 86
2141.0 87 89 90 92 - 93 95 97 98 100 102
2142.0 103 105 107 109 110 112 114 116 118 120
2143.0 122 123 125 127 129 131 133 135 137 139
2144.0 141 143 146 148 150 152 154 156 159 161
e L L T e e
2145.0 163 165 168 170 172 175 177 179 182 184
2146.0 187 189 192 194 197 199 202 205 207 210
2147.0 213 215 218 221 224 227 230 232 235 238
2148.0 241 244 247 250 253 256 260 263 266 269
2149.0 272 275 278 282 285 288 291 295
B L f T L S L L L g it
2150.0 305 308 311 315 318 321 325 328 332 335
2151.0 339 342 346 349 353 356 360 363 367 370
2152.0 374 378 381 385 388 392 396 399 403 407
2153.0 411 414 418 422 426 430 433 437 441 445
2154.0 449 453 457 461 465 469 473 477 481 485
B N T L L L L LT O e N S N I SIS I I A S
2155.0 489 493 497 502 506 510 514 519 523 527
2156.0 532 536 540 545 549 554 558 563 567 572
2157.0 576 581 586 590 595 600 605 609 614 619
2158.8 624 629 633 638 643 648 653 658 663 668
312t;*****t**tt****ttft*t*****w*t*****at*tt*t*t**t********:-*t***ttﬁ*lt.tt**alttttt**ua
2160.0 726 731 736 742 747 753 758 764 769 775
2161.0 780 786 791 797 802 808 814 819 825 831
2162.0 836 842 848 854 859 865 871 877 883 888
2163.0 894 900 906 912 918 924 929 935 941 947

2164.0 953 959 965 971 977 983 989 995 1001 1008
REXREEEANRREAAEELERERRTTEREN TR EL TR R RRRRTE AR RRE R ERR R bR At hdhkdkhikidikhhdiddtkibiikklr
2165.0 1014 1020 1026 1032 1038 1044 1051 1057 1063 1069
2166.0 1075 1082 1088 1094 1101 1107 1113 1120 1126 1132
2167.0 1139 1145 1151 1158 1164 1171 177 1184 1190 1197
2168.0 1203 1210 1216 1223 1230 1236 1243 1249 1256 1263
2169.0 1269 1276 1283 1289 1296 1303 1309 1316 1323 1330
B T T Lt L T T T i s
2170.0 1337 1343 1350 1357 1364 1371 1377 1384 1391 1398
2171.0 1405 1412 1419 1426 1433 1439 1446 1453 1460 1467
2172.0 1474 1481 1488 1495 1503 1510 1517 1524 1531 1538
2173.0 1545 1552 1559 1567 1574 1581 1588 1595 1603 1610
2174.0 1617 1624 1632 1639 1646 1654 1661 1668 1676 1683
ARREREARRRERRRBE RN NRAANEERTRRAREEERERENRARERRAREAAARERRRRRRARREREEEAARERRR AR AR RNNARRAR
2175.0 1690 1698 1705 1713 1720 1728 1735 1743 1750 1758
2176.0 1765 1773 1780 1788 1795 1803 1810 1818 1826 1833
2177.0 1841 1849 1856 1864 1872 1879 1887 1895 1902 1910
2178.0 1918 1925 1933 1941 1949 1956 1964 1972 1980 1988
2179.0 1995 2003 2011 2019 2027 2034 2042 2050 2058 2066
WRENRIRERNNEERRAAEREEAEREERARAANARARERERARERAREREARARRA RN NN ARAEE R A ARk b bRk h b d
2180.0 2074 2082 2090 2098 2106 2113 2121 2129 2137 2145
2181.0 2153 2161 2169 2177 2185 2193 2201 2210 2218 2226
2182.0 2234 2242 2250 2258 2266 2274 2282 2291 2299 2307
2183.0 2315 2323 2332 2340 2348 2356 2364 2373 2381 2389
2184.0 2397 2406 2614 2422 2431 2439 2647 2456 2464 2472
RRRRARAEANEERRRERRRRARAEERARERRERRERRRRRANARAREN RN ARRARRRARRERRRAEAARRRTRRERRRRERAAAR
2185.0 2481 2489 2497 2506 2514 2523 2531 2540 2548 2556
2186.0 2565 2573 2582 2590 2599 2607 2616 2624 2633 2641
2187.0 2650 2658 2667 2676 2684 2693 2701 2710 2719 are7
2188.0 2736 2745 2753 2762 2770 279 2788 2797 2805 2814
2189.0 2823 2831 2840 2849 2858 2866 2875 2884 2893 2902
RRRRRANARERARENRAEREARERENAANRRRERAERRALRRRAREAARRERANRAARARAANEARRRAARAN RN ARE R AR R R iR
2190.0 2910 2919 2928 2937 2946 2955 2964 2972 2981 2990
2191.0 2999 3008 3017 3026 3035 3044 3053 3062 3071 3080
2192.0 3089 3098 3108 3117 3126 3135 3144 3153 3162 317N
2193.0 3181 3190 3199 3208 3218 3227 3236 3245 3255 3264
2194.0 3273 3283 3292 3301 3311 3320 3329 333 3348 3358

SAN ANTONIO DAM ..... ELEVATION VS. CAPACITY ..... SURVEY DATE: 21 FEB 1990
e e e L g e et
ELEV CAP CAP CAP CAP CAP CAP CAP CAP CAP CAP

FEET .0 .1 .2 .3 4 .5 . . . .
B rararieETpra e S T R S R 2 p T A ST A RS TN T LA 2 22 st i dd Sttt il L St il Ll g

2195.0 3367 3376 3386 3395 3405 3416 3424 3433 3443 3452
2196.0 3462 3472 3481 3491 3500 3510 3520 . 3529 3539 3549
2197.0 3558 3568 3578 3587 3597 3607 3616 3626 3636 3646
2198.0 3656 3665 3675 3685 3695 3705 3714 3724 3734 3744
2199.0 3754 3764 3774 3784 379 3804 3814 3824 3834 3844

************t*'***********i*i****i**t**i***tt’i*'**ﬁtt***iﬁﬁﬁtii**ti'ﬂi'i**i**ﬁt*i*ti**

2200.0 3854 3864 3874 3834 3894 3904 3914 3924 3934 3944

2201.0 3955 3965 3975 - 3985 3995 4006 4016 4026 4036 4047 |

2202.0 4057 4067 4077 4088. 4098 4108 4119 4129 4139 4150
2203.0 4160 417 4181 4192 4202 4212 4223 4233 4244 4254
2204.0 4265 4275 4286 4297 4307 4318 4328 4339 4350 4360
TRl Ak AR AR WARRAITRRERAR RN TR NTRR AR R kiRl d R Rl Rk Rkl ARkl khdhrrRdiiidtbidkrd
2205.0 4371 4382 4392 4403 4414 4424 4435 4446 4456 4467
2206.0 4478 4489 4500 4510 4521 4532 4543 4554 4565 4576
2207.0 4586 4597 4608 4619 4630 4641 4652 4663 4674 4685
2208.0 4696 4707 4718 4729 4740 4751 4763 4774 4785 4796
2209.0 4807 4818 4829 4841 4852 4863 4874 4885 4897 4908
RAREAARNREEANREARRARARNAERAARRERREREARARRRRAAARRFRRAAIRRARRERTEAE RN AR AR S AR h R d R dkdl
2210.0 4919 4930 4942 4953 4964 4976 4987 4998 5010 5021
2211.0 5032 5044 5055 5067 5078 5090 5101 5112 5124 5135
2212.0 5147 5158 5170 5181 5193 5205 5216 5228 5239 5251
2213.0 5263 5274 5286 5298 5309 5321 5333 5344 5356 5368
2214.0 5379 5391 5403 5415 5427 5438 5450 5462 5474 5486
RRIEENREEFERRREAEARRRRERRRATRRA AR ERETTARIRLRRNRERATARRIARARRRR bR R Rrd kbR ed kb dddd
2215.0 5498 5509 5521 5533 5545 5557 5569 5581 5593 5605
2216.0 5617 5629 5641 5653 5665 5677 5689 5701 5713 5725
2217.0 5737 5749 5761 5774 5786 5798 5810 5822 5834 5846
2218.0 5859 5871 5883 5895 5908 5920 5932 5944 5957 5969
2219.0 5981 5994 6006 6018 6031 6043 6056 6068 6080 6093
RERRARRRERARREARRRERRRERN AN RAAR AR RTANERRRRANEAAAARRARAAREERARARRRN RN RAR R kbR
2220.0 6105 6118 6130 6143 6155 6168 6180 6193 6205 6218
2221.0 6230 6243 6255 6268 6281 6293 6306 6318 6331 6344
2222.0 6356 6369 6382 6394 6407 6420 6433 6445 6458 6471
2223.0 6484 6497 6509 6522 6535 6548 6561 6574 6587 6599
2224.0 6612 6625 6638 6651 6664 6677 6690 6703 6716 6729
TREAEARRNIREERARERTEATRAARRTRERERPAAANREARARRRRRAANENRRAARRR AR RN RN R RRNT AR DRI R
2225.0 6742 6755 6768 6781 679 6807 6821 6834 6847 6860
2226.0 6873 6886 6899 6913 6926 6939 6952 6965 6979 6992
2227.0 7005 7018 7032 7045 7058 7072 7085 7098 7112 7125
2228.0 7138 7152 7165 7179 7192 7206 7219 7232 7246 7259
2229.0 7273 7286 7300 7314 7327 7341 7354 7368 7381 7395
HERBEREAANERREAREERERERAERARRRRERENNERER TR RRRR AT RRRRRRbrdbeRdhd kiR iiddikkdiikdiiit
2230.0 7409 7422 7436 7449 7463 7477 7691 7504 7518 7532
2231.0 7545 7559 7573 7587 7600 7614 7628 7642 7656 7669
2232.0 7683 7697 7N 7725 7739 7753 7767 7780 779 7808
2233.0 7822 7836 7850 7864 7878 7892 7906 7920 7934 7948
2234.0 7963 n77 7991 8005 8019 8033 8047 8061 8076 8090
ARRRREARRRERRAANERRRRAELAEERRRREA RN AREARERAARRAETRAAAREANRRAART NIRRT RN R AR RE I Rkdd
2235.0 8104 8118 8132 8147 8161 8175 8189 8204 8218 8232
2236.0 8246 8261 8275 8289 8304 8318 8333 8347 8361 8376
2237.0 8390 8405 8419 8433 8448 8462 8477 8491 8506 8520
2238.0 8535 8550 8564 8579 8593 8608 8622 8637 8652 8666
2239.0 8681 8696 8710 8725 8740 8754 8769 8784 8798 8813

RRAAAREAARRAEERRRARRERXRAERERARARERARRRIRAIRRRRAAAATEARAREE DR N AR AR N ke bRk bk kbl

2240.0 8828 8843 8857 8872 8887 8902 8917 8932 . 8946 8961
2241.0 8976 8991 9006 9021 9036 9051 9065 9080 9095 9110
2242.0 9125 9140 9155 9170 9185 9200 9215 9230 9245 9260
2243.0 9275 9291 9306 9321 9336 9351 9366 9381 9396 9412
2244.0 9427 9442 9457 9472 9488 9503 9518 9533 9549 9564
REEXRIRRRARTARRERERARARRRERRRRRAARRREREAERRARRRRAAREERRARATAARANRERARR AR ATN RNk R R
2245.0 9579 9594 9610 9625 9640 9656 9671 9686 9702 9717
2246.0 9732 9748 9763 9779 9794 9810 9825 9840 9856 9871
2247.0 9887 9902 9918 9933 9949 9965 9980 9996 10011 10027
2248.0 10043 10058 10074 10089 10105 10121 10136 10152 10168 10183
2249.0 10199 10215 10231 10246 10262 10278 10294 10309 10325 10341
AERERRNERRAERNRERARERAARERRERRARAAAAREAREREAARAARENERARREARERIRE AR AR RAR AR AR TR kR Rk A ikl
2250.0 10357 10373 10388 10404 10420 10436 10452 10468 10484 10499
2251.0 10515 10531 10547 10563 10579 10595 10611 10627 10643 10659
2252.0 10675 10691 10707 10723 10739 10755 10771 10787 10803 10820
2253.0 10836 10852 10868 10884 10900 10916 10933 10949 10965 10981
2254.0 10998 11014 11030 11046 11063 11079 11095 11111 11128 11144
RARRENRAARAAARREAAAARRRENERARRERTEEENAFRARAARRERRRARRARARAREAR N RN RERARRRANERARR RN R AR
2255.0 11160 11177 11193 11210 11226 11242 11259 11275 11292 11308
2256.0 11325 11341 11357 11376 11390 11407 11424 11440 11457 11473
2257.0 11490 11506 11523 11539 11556 11573 11589 11606 11623 11639
2258.0 11656 11673 11689 11706 11723 11739 11756 11773 11790 11806
2259.0 11823 11840 11857 11874 11890 11907 11924 11941 11958 11975

RANRERRREARRNRRLRRRANRRENRENRANANERRARERA AR NRERARRRERNRRRRRERAIRERRARAANRRNARARRRRE R RRwNT

2260.0 11992

WREARRRRREEERAFAARERERAAAERATREAANERARRTANARAREANRAERRRRAN TR T AR AR AR AL bR EA AR eANE

CAPACITY IN ACRE-FEET

SAN ANTONIO DAM
SAN ANTONIO CREEK, CALIFORNIA

RESERVOIR
ELEVATION-CAPACITY TABLES
1990 SURVEY

U. S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SOURCE: LAD, USACOE Survey 21 February 1990

PLATE 2-11



SOURCE: LAD, USACOE Survey 21 February 1990

SAN ANTONIO DAM ..... ELEVATION VS. AREA ..... SURVEY DATE: 21 FEB 1990

AERAAARAAAANARRREREERRERARERRNEAAERRRERATEAAREEANAREEARRENRRRNETRRATARANRR R AT R d R b rdd ke

ELEV AREA AREA AREA AREA ARE: AREg AREQ AREA AREA AREA

FEET . . . . . - . .8 .9
t******tﬁ***;ii******ﬁ*iii**t*t***ﬁt**i***t*****i*****t****i*ﬁ*t***t*i**iﬁ**ﬁ**********

2125.0 0 0 0 0 0 0 0 0 0 0
2126.0 0 0 0 0 0 0 0 . 0 0 0
2127.0 0 0 0 0 0 1 1 1 1 1
2128.0 1 1 1 1 1 2 2 2 2 2
2129.0 2 2 4
*****t************ﬁ**i**ii****ﬁ*i*ﬁ****ﬁ********t'ti****************ﬁ*****ﬁ***t***i*t**
2130.0 4 4 4 4 4 4 4 4 4 4
2131.0 4 4 4 4 4 4 4 4 4 4
2132.0 4 4 4 4 4 4 4 5 5 5
2133.0 5 5 5 5 5 5 5 5 5 5
****;2***********************ﬁ**********i*i****************t********************t****iz
2135.0 5 5 5 6 6 3 6 6 6 6
2136.0 6 6 6 é 6 6 6 7 7 7
2137.0 7 7 7 7 7 7 7 7 8 8
2138.0 8 8 8 8 9 9 9 9 10 10
2139.0 10 10 11 11 11 11 12 12 12 12
e e s e e e v A e e A e e ol e v e e e e e e i v o vl ol ol ol o ok ol e o o W e e e e s v ek sk e ok e e e W e s e e W s s s e e e S e S e e e e e el e e e dr e o
2140.0 13 13 13 13 13 14 1% 14 14 14
2141.0 15 15 15 15 15 16 16 16 16 17
2142.0 17 17 17 17 17 18 18 18 18 18
2143.0 18 19 19 19 19 19 19 20 20 20
2144.0 20 20 21 21 21 21 21 22 22 22
dededdedr kR ded i de sk ik dedrdrdr sk de stk e dr s e ok e e de s el sk ek e ke e e e s s e sk e s e A Wk e e e e s i e b e s de
2145.0 22 22 23 23 23 23 3 2 24 24
2146.0 2 24 25 25 25 25 26 26 26 26
2147.0 27 27 27 28 28 28 28 29 29 29
2148.0 29 30 30 30 30 30 30 31 31 31
2149.0 31 31 31 32 32

Tl i ek Ak s ke e W de ek e s e ek ok e e e e o e e e e e e e s ek kRl ek e dr s e A ek o
2150.0 33 33 33 33 33 34 3% 34 34 34
2151.0 34 34 34 35 35 35 35 35 35 35
2152.0 36 36 36 36 36 36 36 37 37 37
2153.0 37 37 37 38 38 38 38 38 38 38
2154.0 39 39 39 39 39 40 40
RWRRARTEERTRERRERRERREREEERARRARRRRA AR R drrddRldddddddkthkhddkiiddkiikidkkdridkkitkbtr
2155.0 41 41 41 41 42 42 42 42 43 43
2156.0 43 43 44 44 44 44 45 45 45 45
2157.0 46 46 46 46 47 47 47 47 47 48
2158.0 48 48 48 49 49 49 49 50 50 50
2159.0 50 51 51 51 51 52
RRNRRERERERREEARRNERARARR AR kbbb dd R h kR iirktkhhhdidiikidkiikidikkikkikbind
2160.0 53 53 53 54 54 54 54 54 54 55
2161.0 55 55 55 55 56 56 56 56 56 57
2162.0 57 57 57 57 57 57 57 58 58 58
2163.0 58 58 58 58 58 59 59 50 59 59
2164.0 59 59 59 60 60 60 60 60 60 60
e Yo v v e v v e v e v e vk vk e e v 3k o o s e e o o i o e 3k e ok v o e ke ol iy v e oie o o e e o e e o o e vle e o e 3 o ol o v e ol o v e o o v e e e v s e o e e s de e ok s e e s e o
2165.0 61 61 61 61 61 61 61 62 62 62
2166.0 62 62 62 62 63 63 63 63 63 63
2167.0 63 64 64 é4 64 64 64 64 65 65
2168.0 65 65 65 65 65 65 66 66 66 66
2169.0 66 66 66 66 67 67 67 67 67 67
REARAREREANAERRNAREREARRAARRARR T RRRNEARNRERRRN AR TR AR RARRERA ARk r Rk bRk dkhidid
2170.0 67 67 68 68 68 68 68 68 68 68
2171.0 68 69 69 69 69 69 69 69 69 69
2172.0 70 70 70 70 70 70 70 70 71 71
2173.0 7 71 71 71 7 71 72 72 72 72
5**';2*********i*******i****i****ﬁ**itﬁ*i*i*iﬁi**ﬁ*i*******ﬁ*fi***i*i**ii**i*ﬁﬁ****t***
2175.0 73 74 7% 74 7% 74 74 13 75 75
2176.0 75 75 75 75 75 7 75 76 76 76
2177.0 76 76 76 76 76 76 76 76 77 77
2178.0 77 77 77 77 77 77 77 77 77 78
2179.0 78 78 78 78 78 78 78 78 78 78
ARARERERRRERARRAEREARANARARARREN AR R ARAAR AR RARRARRRN AN R AR N R AR Rkl dkkd ki d kil
2180.0 79 79 79 79 79 79 79 79 79 79
2181.0 79 80 80 30 80 80 80 80 80 80
2182.0 80 80 81 81 81 81 81 81 81 81
2183.0 81 81 82 82 82 82 82 82 82 82
2184.0 82 82
WRARRENEAARERRRANRERERRAARRARAARE AR AN RE R RN IR RR N AhREh ek r kbbb rrbdh bbb ewr
2185.0 83 83 83 83 84 84 8 8 84 84
2186.0 8 84 84 84 84 85 85 85 85 85
2187.0 85 8s 85 85 85 85 86 86 86 86
2188.0 86 86 86 86 86 86 86 87 87 87
2189.0 87 87 87 87 87 87 87
ARANNRRANRRRAAATRARERAAAEAARRRAARRARRRRRARRARRAANRERARRRARRRRARRAAARARRAA AR N RN hdr
2190.0 88 88 88 88 88 88 88 89 89 89
2191.0 89 89 89 89 89 90 90 90 90 90
2192.0 90 90 90 91 9 9 91 91 91 91
2193.0 91 92 92 92 92 92 92 92 92 93
2194.0 93 93 93 93 93 93 93 % % 94

SAN ANTONIO DAM ..... ELEVATION VS. AREA ..... SURVEY DATE: 21 FEB 1990
HAARARA AR AU AR AR AR RN R NIRRT RR R A KSR RR AR NN AR AR A AR IR RRANHIRRERN IR AR AR AR KN d kKA
ELEV AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA
FEET .0 2 3 5 6 9

. - . . . . . - -
s et e e e e e o ok e o o e e e o o e ok kA ke ok ok A v o e e et e e e e e e e e e e e e e Ao e A e de A A A de de A e e e ek e ek

2195.0 9 94 9% . 9% 9% 94 95 95 95 95
2196.0 95 95 95 95 96 96 96 96 96 96
2197.0 96 96 96 97 97 97 97 97 97 97
2198.0 97 98 98 98 98 98 98 98 98 98
2199.0 99 99 99 99 99 99 99 99 100 100
e L L e L e Lttt L
2200.0 100 100 100 100 100 100 101 101 101 101
2201.0 101 101 101 101 102 102 102 102 102 102
2202.0 102 102 103 103 103 103 103 103 103 103
2203.0 104 104 104 104 104 104 104 104 105 105
2204.0 105 105 105 105 105 105 106 106 106 106
ot R G e e e b S T e e e L e
2205.0 106 106 106 106 107 107 107 107 107 107
2206.0 107 107 108 108 108 108 108 108 108 108
2207.0 109 109 109 109 109 109 109 109 110 110
2208.0 110 110 110 110 110 110 11 m 1M1 M
2209.0 1M1 M 111 1 m 112 112 112 12 112
e L L T L LT T L et
2210.0 112 112 112 113 113 113 113 113 113 113
2211.0 113 114 114 114 114 114 114 114 114 114
2212.0 115 115 115 115 115 115 115 115 116 116
2213.0 116 116 116 116 116 116 117 117 117 117
2214.0 117 117 117 17 117 118 118 118 118 118

oy g e e e e e e e e e o e ¢ o e o o o ol o e e Ao o o o ok e e e e e o o sl ok e e ok e e ke e e e e e e e e e e e e e de v e e e e e e e e e e e e e ok e e e e e o ok

2215.0 118 118 118 118 119 119 119 119 119 119
2216.0 119 119 120 120 120 120 120 120 120 120
2217.0 120 121 121 121 121 121 121 121 121 121
2218.0 122 122 122 122 122 122 122 122 123 123
2219.0 123 123 123 123 123 123 123 124 124 124
e e e e e vk v e 3t e e e i 9 A 90 3 v 3 3 e e i ke ok i v sk e il ke 9 A e ok o ok e e o e o ok ol e 3 e o ok o ok ok o ok s o e 3 ol sk ok ke A sk ke e ok ke e ok i e ke ok e ke e e sk e e e
2220.0 124 124 124 124 124 124 125 125 125 125
2221.0 125 125 125 125 126 126 126 126 126 126
2222.0 126 126 127 127 127 127 127 127 127 127
2223.0 127 128 128 128 128 128 128 128 128 129
2224.0 129 129 129 129 129 129 129 130 130 130
s e e e e e e o 3 vl ok vk 9r 3k 3k e e 3 sk 3k i e v iy e e e v e 2 i ol ok e 2 3k sk vl sle 3 o v s e ol e i sk i ke ok o vl vl ke e e o vl vk ke vie e e s ok ale o 2 ke e e ok e ke e e e e e ke ek ok
2225.0 130 130 130 130 130 130 131 131 131 131
2226.0 131 131 131 131 131 132 132 132 132 132
2227.0 132 132 132 133 133 133 133 133 133 133
2228.0 133 134 134 134 134 134 134 134 134 134
2229.0 135 135 135 135 135 135 135 135 135 136
WREARRRATRBA AR RRRAR AR TR R AR TR TRk Rk ddbhbhdhrhdhRibhrhhdbrhrkkbhidhhbidhrhkrhkihikidr
2230.0 136 136 136 136 136 136 136 137 137 137
2231.0 137 137 137 137 137 137 138 138 138 138
2232.0 138 138 138 138 138 139 139 139 139 139
2233.0 139 139 139 139 140 140 140 140 140 140
2234.0 140 140 141 141 141 141 141 141 141 141

ARERRRREAAFANRE AR RARRARARTAANRR AN R d Ak kd ki hikhhiddkdhkhidhhiidkkdiddkkkidddkidkdriik

2235.0 141 142 142 142 142 142 142 142 142 142
2236.0 143 143 143 143 143 143 143 143 144 144
2237.0 144 144 144 144 144 144 144 145 145 145
2238.0 145 145 145 145 145 145 146 146 146 146
2239.0 146 146 146 146 146 147 147 147 147 147
B T L L L L g e T T )
2240.0 147 147 147 147 148 148 148 148 148 148
2241.0 148 148 148 148 149 149 149 149 149 149
2242.0 149 149 149 150 150 150 150 150 150 150
2243.0 150 150 150 151 151 151 151 151 151 151
2244 .0 151 151 152 152 152 152 152 152 152 152
RRRAAARNRRRR AR R RAERARRARRIRERRRRRAI AR KA RN RARRRRARRR RN KRR AR R TR KRR AR AR KKK AR R
2245.0 152 152 153 153 153 153 153 153 153 153
2246.0 153 154 154 154 154 154 154 154 154 154
2247.0 155 155 155 155 155 155 155 155 155 156
2248.0 156 156 156 156 156 156 156 156 156 157
2249.0 157 157 157 157 157 157 157 157 157 157
B B d Lt L L L L L e e e Y
2250.0 158 158 158 158 158 158 158 158 158 158
2251.0 159 159 159 159 159 159 159 159 159 160
2252.0 160 160 160 160 160 160 160 160 161 161
2253.0 161 161 161 161 161 161 161 162 162 162
2254.0 162 162 162 162 162 162 163 163 163 163
e L L L L g L e L L L L e T
2255.0 163 163 163 163 163 164 164 164 164 164
2256.0 164 164 164 164 165 165 165 165 165 165
2257.0 165 165 165 166 166 166 166 166 166 166
2258.0 166 166 167 167 167 167 167 167 167 167
2259.0 167 167 168 168 168 168 168 168 168 168
B L L L S 2 L 2 L L L T T T
2260.0

ARRERERRRRTAARRE A AR REAREERARERRARAARERRALRARAARAA RN A TR RN RRRRAR AR AR N NA R d Rk kkddd

AREA IN ACRES

SAN ANTONIO DAM
SAN ANTONIO CREEK, CALIFORNIA

RESERVOIR
ELEVATION-AREA TABLES
1990 SURVEY

U. S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

b AR 4 22242t whkkhkk t a2 s el e f e it el el s st sl sl Akt hkhrhdhhrbdrkbdrhbrdkbrddiiiin w*
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43,

DEPTH DESIGNATION RANGE IN FEET BELOW, AND ABOVE, CREST ELEVATION

26. DATE OF
SURVEY 117- [100— [80-60[60-40 [40-20 |20~ Jerest 22 | { | |
100 8QPERCENT OF TOTAL SEDIMENT LOCATED WITHIN DEPTH DESIGNATION
Jul 69 21 39 31 12 2 -1 | =4
Aug 78 Excgdvationp changed diqtribut{ion off stordge
Sep 80 n 1" [ 3] " "
. Feb 90 . . 111 " " 114 n
26. DATE OF 44, REACH DESIGNATION PERCENT OF TOTAL ORIGINAL LENGTH OF RESERVOIR
SURVEY 0-10 | 10-20 | 20-30 [ 30-40 [ 40-50] 50-60 | 60-70 | 70-80 [ 80-90 [90-100] -105] -110] -115] -120] 125
PERCENT OF TOTAL SEDIMENT LOCATED WITHIN REACH DESIGNATION
45. RANGE IN RESERVOIR OPERATION
WATER YEAR MAX. ELEV.-| 'MIN. ELEV. |INFLOW, AC.FT.] WATER YEAR MAX. ELEV. MIN. ELEV. | INFLOW, AC.FT.
1969-70 2153,95| 2125.00 | 2,090 1979-80 | 22225.60 | 2125.00 28,800
1970-71 2148.70 | 2125.00 250 1980-81" | 2144.76 2125,00 274
1971-72 2151.05 | 2125.00 147 1981-82 | 2157.60 2125.00 9,756
1972-73 2160.95 | 2125,00 | 7,364 1982-83 | 2188.22 2125,00 49,510
1973-74 2154.19 | 2125.00 478 1983-84 | 2156.33 2125.00 13,387
1974-75 2145.00 | 2125.00 44 1984-85 | 2141.80 | 2125.00 1,438
1975-76 2153,50 | 2125.00 712 1985-86 | 2158.94 2125.00 10,536
1976-77 2153.10 | .2125,00 | 1,170 1986-87 | 2128,50 2125.00 48
1977-78 2198.40°| 2125.00 |65,040 1987-88 | 2145.24 2125.00 3,452
1978-79 2171,16 | 2125,00 | 4,900 1988-89 | 2130.47 2125.00 216
46. Feb 90 ELEVATION-AREA-CAPACITY DATA
ELEVATION AREA CAPACITY | ELEVATION AREA CAPACITY | ELEVATION AREA CAPACITY
2125 0 0 2205 106 4,371
2135 5 31 2215 118 5,498
2145 22 163 . 2225 130 6,742
2155 41 489 2235 141 8,104
2165 61 1,014 2245 152 9,579
2175 73 1,690 2255 163 11,160
2185 83 2,481 2260 ‘168 11,992
2195 94 3,367

47.REMARKS AND REFERENCES

s0. DATE __ 20 Mar 91

48. AGENCY MAKING SURVEY
43. AGENCY SUPPLYING DATA

C of E
C of E

3/ Item 37 - Sediment removed at various times.,

'1/ Item 25 - Temperature taken at Claremont, California.
2/ Revision due to revised method in computing storage table,

SAN ANTONIO DAM

SAN ANTONIO CREEK, CALIFORNIA

RESERVOIR DATA
SEDIMENT SURVEY

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SOURCE: LAD, USACOE

PLATE 4-03B



CORPS OF ENGINEERS

U.S. ARMY

1987 |
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34°
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5
SCALEET " 7

F——3 MILES

o
4, ’ EARTHQUAKE WITH MAGNITUDE 6.0
\ THROUGH 6.9

LEGEND

%  EARTHQUAKE WITH MAGNITUDE LESS
THAN 4.0

EARTHQUAKE WITH MAGNITUDE 4.0
THROUGH 4.9

EARTHQUAKE WITH MAGNITUDE 5.0
THROUGH 5.9

- TRACE OF FAULT, DASHED WHERE
s APPROXIMATELY LOCATED, DOTTED
WHERE INFERRED OR CONCEALED

NOTES: ,
I.LEARTHQUAKES SHOWN REPRESENT
ALL EVENTS WITH RICHTER MAG-
NiTUDES EQUAL TO OR GREATER
THAN 2.0 WITHIN 25 MILES OF
PRADO DAM DURING THE PERIOD
1932 THROUGH 1987.

2 EARTHQUAKE EPICENTER LOCAT!OQ
ARE FROM CALIFORNIA INSTITUTE
OF TECHNOLOGY'S SEISMOLOGIC
DATA .BASE FOR SOUTHERN CALI}-
FORNIA, NEVADA, AND ARIZONA.

3.FAULT TRACES DEPICTED REPRE-
SENT FAULTING WITH EVIDENCE
OF POST-TERTIARY ACTIVITY AS
SHOWN ON FAULT MAP OF CALI-
FORNIA COMPILED BY JENNINGS .
(1975).

SAN ANTONIO DAM
SAN ANTONIO CREEK, CALIFORNIA

FAULT ZONES & SEISMIC ACTIVITY

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SOURCE: Prado WCM, LAD, USACOE 1990

PLATE 4-02



DEPARTMENT OF THE ARMY
RESERVOIR SEDIMENT . CORPS OF ENGINEERS
DATA SUMMARY SAN ANTONIO FLOOD CONTROL BASIN(ReVised) '
NAME OF RESERVOIR 26. DATE OF 43, DEPTH DESIGNATION RANGE IN FEET BELOW, AND ABOVE, CREST ELEVATION
' DATA SHEET NO. : SURVEY 17- hoo- B0-60 [ 50-40[ 40-20[ 20- [ cresth., | [ T T
100 80 PERCENT OF TOTAL SEDIMENTQpa<rcD WITHIN DEPTH DESIGNATION
[ geen Compeof Engineera %o San AnconioCresk 3 Sa¢ California ——{ Gues | 22 |99 | m |12 | 2 | a2 | » 7
. . . - - 9. aremont NNF © «+A.=5an Ber ‘ . . s :
AT 34° 09’ 26 ”LONG117°40* 50”8 TOP OF DAM ELEVATION 2, 260 9. SPILLWAY CREST ELEV. 2,238 g:g ;(8) Excavf"non Chaﬁged dlstf"fb”‘tmn ";’f St.°"' ge
10. STORAGE 11. ELEVATION 12. ORIGINAL 13. ORIGINAL 14. GROSS STORAGE, |15. DATE F
ALLOCATION TOP OF POOL | SURFACE AREA, ACRES|CAPACITY. ACRE-FEET ACRE-FEET STORAGE BEGAN
. a. FLOOD CONTROL 2,238 143 9,285 9,285 Nov 55 6. DATE OF 4a. REACH DESIGNATION PERCENT OF TOTAL ORIGINAL LENGTH OF RESERVOIR
S |2 MULTIPLE USE | SURVEY 0-10 | 10-20 [ 20-30 [30-40 [43-50] 50-60 [ 60-7¢ ] 70-80 | 80-90 [90-100] -108] -uo] -ns[ -120] -12s
E c. POWER PY——— PERCENT O TOTAL SEDIMENT LOCATED WITHIN REACH DESIGNATION
4l d. WATER SUPPLY MAL OPER. BEGAN]
[ e. irrRIGATION
f. CONSERVATION . May 56
8 INACTIVE
17. LENGTH OF RESERVOIR 0.51 MILES, AV. WIDTH OF RESERVOIR 0.44 MILES
L |18, TOTAL DRAINAGE AREA _ 26.7 SQ. ML.|22. MEAN ANNUAL PRECIPITATION 34.0 INCHES 5. RANGE IN RESERVOIR OPERATION
@ 19. NET SEDIMENT CONTRIBUTING A:REA 26.7 SQ. Mi.} 23. MEAN ANNUAL RUNOFF 7.25 INCHES ™ "WaTER YEAR MAX ELEV. | MIN. ELEV. |INFLOW, AC..FT.] WATER YEAR MAX. ELEV. MIN. ELEV. | INFLOW, AC..FT.
i (20, LENGTH 11.0  MILES,AV. WIDTH 2.43  MILES|24. MEAN ANNUAL RUNOFF 10,318 (13) AC.FT.§  1956-57 2127.50 | 2125.00 33 | 1968-69 2192.80 2125.00 67,356
$|21. max. eLev. 10,080 Imin. ELEV. 2,125 25. ANNUAL TEMP: MEAN 62, 1'RANGE 47,2 - 76.9 1957-58 2144,18 | 2125.00 13,604 | 1969-70 2153,95 2125.00 2,090 °
26. DATE OF 27, 28, 29. TYPE OF [30.NO.OF RANGES|31. SURFACE 32. CAPACITY, 33. C/I. RATIO, 1958-59 2132.25 ] 2125.00 318 1 1870-71 2148.70 2125.00 250
SURVEY . |DERIOD | AcCL. SURVEY ~ |ORCONTOURINT.|  AREA,ACRES|  ACREFEET |AC.FT.PERAC.FT.|| 1959-60 2125.80 | 2125.00 15 | 1971-72 2151.05 2125.00 147
1960-61 2125.00 2125.00 0 1972-73 2160.95 2125.00 7,364
Jul 693/‘ 12.92(12.92|Range Line 18 147 7,746 0.75 1961-62 | 2141.84 | 2125.00 2,066 | 1973-74 | 2154.13 | 2125.00 478
Aug 78 9.08122.00 Contour 9t 144 7,650 0.74 1962-63 2130.45 2125.00 110 1974-75 2145.00 2125.00 Ly
Sep 80 2.08|24.16|  Contour - 21 145 7.703 0.75 1963-64 2127.26 2125.00 842 1975-76 2153.50 2125.00 712
N ' . ’ 1964-65 2129.86 2125.00 73 1976-77 2153.10 2125.00 1,170
Feb 90 9.42133.58| Contour 2 145 8,535 0.83 1965-66 | 2168.50 | 2125.00 | 27,726 | 1977-78 | 2198.40 | 2125.00| 65,040
: 1966-67 2168.33 2125.00 20,406 1:'978-79 2171.16 2125.00 4,900
1967-68 2142.40 2125.00 1,579} 1979-80 2225.60 2125.00 28,800
26. DATE OF 34, ;g‘;}ggL 35. PERIOD WATER INFLOW, ACRE-FEET 36. WATER INFL. TO DATE, AC.—FT. |L.2& Sep 80 ELEVATION-AREA-CAPACITY DATA
SURVEY PRECIPITATION |a. MEAN ANNUAL[b. MAX. ANNUAL Jc. PERIOD TOTAL|a. MEAN ANNUAL |b. TOTAL TO DATE| E-EVATION AREA CAPACITY | ELEVATION AREA CAPACITY | ELEVATION AREA CAPACITY
2125 .08 0 2205 106 3,557
iJul 69 .32.92 10,381 67,356 134,128 10,381 134,128 2135 .16Es4 L4 2215 118 4,672
Aug 78 20.26 8,513 65,040 77,295 9,610 211,423 2145 3.5 8.2 2225 130 5,914
«<|Sep 80 46.36 16,202 28,800 33,700 10,146 245,123 2155 25 148 2235 141 7,275
Z|Feb 90 23.19 9,407 49,510 88,617 9,939 333,740 2165 | b5 511 2243 152 8,740
o ) 2175 59 1,033 2255 163 10,315 .
& : 2185 77 1,708 2260 169EsY 11,144
% [26. DATE OF 37. PERIOD CAPACITY LOSS, ACRE-FEET |as. TOTAL SED. DEPOSITS TO DATE, ACRE-FEET 2195 93 2,560
] SURVEY a. PERIOD TOTAL |b. AV. ANNUAL |c.PER SQ. MI.-YEARja. TOTAL TO DATE |b. AV. ANNUAL |c. PER SQ. ML.-YEAR
: : 47.REMARKS AND REFERENCES
Jul 69 1,539 119 4.43 1,539 - 119 4,43
2.25 ;8 Inﬁerrxltt ent e:;c;:-:vat ion 31ﬂce 1972 d1,s'rupts data on sed depo's'lt. 1/ Ttem 25 - Temperature taken at Claremont, California.
" " " " " " 2/ Revision due to revised method in computing storage table.
Feb 90 _ : 3/ Item 37 - Sediment removed at various times.
SAN ANTONIO DAM
26, DATE OF |39, AV. DRY WaT, [+0.SED. DEP.,TONS PERSQ. MI_YR41.STORAGE LOSS, PCT]42. SED. INFLOW, PPM SAN ANTONIO CREEK, CALIFORNIA
SURVEY LBS. PER CU. FT. '3 “pERIOD b. TOTAL YO DATE]a.AV. ANNIb. TOT.TODATE| a. PERIOD |b. TOT.TODATE'
Jul 69 1.28 | 16.58 RESERVOIR DATA
Aug 78 0.80 | 17.61 43 AGENCY MAKING SURVEY ¢ of E SEDIMENT SURVEY
Sep 80 0.71 | 17.04 49. AGENCY SUPPLYING DATA ¢ of E
Feb 90 0.24 8.05
U. S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT
E.':I%t?:“ 1787 PREVIOUS EDITIONS ARE OBSOLETE.

SOURCE: LAD, USACOE 1990 PLATE 4-03A
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CHANNEL ELEVATION 540 FEET
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SAN ANTONIO DAM
SPILLWAY CREST - 2,238 FEET
TOP OF DAM - 2,260 FEET

STODDARD CANYON CREEK
CHANNEL ELEVATION 2,440 FEET.

BEAR CANYON CREEK
CHANNEL ELEVATION 4,250 FEET
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CLIMATOGRAPHY OF THE UNITED STAIES NO. 20 \
UPLAND, CA ~ PERIOD: 1951-80
CLIMATOLOGICAL SUMMARY ELEVATION: 1605 FT
TEMPERATURE (F.) PRECIPITATION TOTALS {INCHES)
'MEANS EXTREMES MEAN NUMBER DEGREE DAYS | x x SNOW MEAN NUMBER
QF DAYS . OF DAYS
x x * MAX M1 x x . g lé:J
z z > - O w0 @ n = > . £ > % g w
: [] Q- o [a) (] wn ]
2 |4 IS0 g|=-|Tuls|~|2Y¥|28|28|238] 2 | 2° z | welel wihle|-| z | 25|2| | =88
— — - O I wl<lo ‘i‘l w < o - Jl < O - u ] w ailw a " lw|< W loli=N N & o o . E
3% |82 § |lwal »|°lwd|-|Cled|a|oblob| o2 | 8% x wdf>| uwdi>1° £ | £38|>] o| o«
£ = £ |®x o LA L I m O m o 2 % £z | w o
JAN | 63.4] 40.6| 52.0| 89+ 71{18| 25+(63[13] o o] 3| o 403 o| 4.79] 19.64|69] &.38/ 69|25 .0 .0 s| 3] 2
Fe | 66.1] 41.6| 53.9| 88+| 63| 3| 29+|es|/10] o] o] 2| o 319 8 | 3.770 17.79| 80| 3.65| 69|24 .0 .0 al 2| 1
Mar | ©67.4| 42.0| 54.7] 97+| e6}31] 29+|71] 2| o} o] 1 o| 328 8 | 3.40| 14.71{78| 3.a8|s2|07 .0 .0 sf 2f 1
apr | 71.8| 44.5| s58.2[ 100+ 66| 1| 31+[53] 9| 2| o o| o 230 26 | 1.70 6.81|58| 2.75|58{01 .0 .0 3l 0
May | 76.3] 48.5| e2.4|10a+| 67| 21] 31 |s9|31] 3| o] o| o] 124 a4 57| 4.03|77| 2.01]77{09 .0 .0 1 ol o
JuN | 83.4] s2.8| e8.0/109+| 1|15 38+|67| 2| 8| o] o] o s0 | 140 06| ..42/67] .19] 70|10 .0 .0 of o o
suL | 91.8] s8.1f 75.0/111+| 60| 17| aa+|se|14] 21 of ol o o| 310] .os .86/ 68| .84| e8| 28 .0l -0 of o o
aug | 90.9| se.e| 74.8| 108+ 62| 25| 4as+]71i31| 19| o] o] o 5| 309 .10[  2.13| 77| 1.92} 77{ 17 .0 .0 of of o
sep | 88.3| s6.8] 72.8[ 111+ 71[13| a2 |51} 2| 14| o] o] o 13| 241 .36 3.59|76] 1.43[63] 19 .0 .0 11 of o
oct | 80.0] 51.1| 65.6|10a+| 64| 5| 32¢/71]30] 6| o] of o 91 110 .aa| 3.93]s57| 2.02| 79| 20 .0 .0 11 o o
nov | 70.4| 4as.3| s57.9] 93#| se| 9| 30+[75|29] o] o| o] o 231 18 | 1.96| 10.48|65| 3.35| 70|29 .0 .0 3l 1 1
pec | e4.8| 41.1| s3.0| e8+| s8] 3| 23+/e8/21] of o 2| o] as 9| 2.69] 12.67|66] 4.61|66/03 .0 .0 3l 2| 1
SEP DEC JAN JAN
YEAR | ¢ ol as.a| e2.3l111 | 71l13] 23 lesl21] 73] ol s8] ol 2175 | 1223 |19.89] 19.64le9] e.38le9l2s] o] .ol | 2e] 11 &
*FROM 1951-80 NORMALS # ESTIMATED VALUE BASED ON + ALSO ON EARLIER DATES.
DATA FROM SURROUNDING STATIONS
DEGREE DAYS TO SELECTED BASE TEMPERATURES (F) PROBABILITY THAT THE MONTHLY PRECIPITATION WILL BE
EQUAL TO OR LESS THAN THE INDICATED PRECIPITATION AMOUNT
. _
BASE HEATING DEGREE DAYS MONTHLY PRECIPITATION (INCHES)
BELOW | JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN IAN__FER MAR _APR__MAY JUN _ JUt  AUG _SEP  OCT __NOV__ DEC
: 17
65 403 319 328 230 124 50 0 5 13 91 231 3\ 2175 05! .00 .04 .00 .01 .00 .00 .00 .00 .00 .00 .01 .00
60 260 198 196 131 46 14 O O O 32 126 245 1248
»w 10| .43 .12 .00 .07 .00 .00 .00 .00 .00 .00 .06 .04
57 183 140 135 8 19 6 O O O 15 79 179 841 1 °
w 29| 1.25 .38 .84 .24 .02 .00 .00 .00 .00 .00 .23 .28
55 140 109 101 9 10 O ©0 O O 9 53 142 623 >
; ‘ & 30| 2.01 .77 1.43 .45 .09 .00 .00 .00 .00 .00 .46 .61
50 60 45 36 19 0 "0 Oo ©O0 0o 0 15 &7 242 -
_ .40| 2.80 1.30 2.02 .71 .18 .00 .00 .00 .00 .03 .75 1.03
~ 50| 3.8 2.01 2.6 1.04 .29 .02 .00 .00 .00 .13 1.13 1.57
BASE COOLING DEGREE DAYS = ¢o| 4.71 2.95 3.40 1.46 .45 .04 .00 .00 .00 .27 1.62 2.25
ABOVE | JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 2 70| 5.95 4.25 4.31 2.01 .66 .07 .00 .00 .08 .47 2.27 3.16
55 47 79 92 155 239 390 620 614 528 337 140 80 3321 XD go| 7.67 6.21 5.50 2.81 .9% .11 .00 .00 .42 .77 3.24 4.49
57 28 5S4 63 121 187 336 558 552 468 281 106 S5 2809 ¥ 9g|10.51 9.76 7.48 4.22 1.50 .19 .11 .14 1.23 1.33 4.95 6.84 SAN AN SAN ANTONIO DAM
60 12 27 31 77 121 254 ‘465 459 378 205 63 28 2120 95{13.27 13.47 9.40 5.65 2.06 .26 .35 .62 2.15 1.90 6.70 9.24 TONIO CREEK, CALIFORNIA
65 0 8 8 26 44 140 310 309 241 110 18 9 1223 THESE VALUES WER .
70 o o 0 8 9 &2 168 174 128 42 0 o 591 LUES WERE DETERMINED FROM THE INCOMPLETE GAMMA OISTRIBUTION. CLIMATOLOGICAL SUMMARY
' UPLAND, CALIFORNIA
DERIVED FROM THE 1951-80 MONTHLY NORMALS 1951-1980
U. S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT
SOURCE: NOAA, Climatography of the United States No. 20, 1980 ; PLATE 4-04
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LACDPW STATION NAME LAT(W) LONG (W) ELEV. PERIOD OF RECORDS

NUMBER (FT NGVD)

1115 SAN ANTONIO DAM 34-09-24 117-40-20 2120 1956-1991
619 SAN ANTONIO CANYON 34-12-29 117-40-26 3110 1900-1991
856G MT. BALDY 34-14-12 117-39-32 4275 1920-1977

USFS RANGER STATION
1109 MT.BALDY 34-16-53 117-37-00 8650 1955-1979

INCHES PRECIPITATION
STN. HIST. OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
AVG, .639 2.687 3.471 4.864 4.401 3.969 1.733 .592 .095 .026 .187 .643

1115 1964-1990

STN HIST. 1.06 3.11 5.3¢ 6.19 6.93 5.20 2,60 .62 .07 .03 .20 .59
619 AVG.
87 YRS
1900-1989 ANNUAL AVERAGE: 31.94 1IN.

ANNUAL PRECIPITATION TOTAL BY STATION

wy 1115 619 856 1109
1900-01 31.90

1901-02 19.78

1902-03 31.07

1903-04 18.34

1904-05 34.88

1905-06 37.96

1906-07 39.48

1907-08 25.51

1908-09 35.30

1909-10 26.12

1910-11 42.88

1911-12 23.83

1912-13 15.98

1913-14 48.05

1914-15 34.89

1915-16 55.26

1916-17 37.31

1917-18 30.50

1918-19 20.45

1919-20 31.18

1920-21 34.98 34.01

1921-22 52.84 66.57

1922-23 27.01 30.85

1923-24 19.46 19.82

1924-25 19.89 21.99

1925-26 37.01 38.29

1926-27 38.47 39.42

1927-28 19.55 21.41

1928-29 28.10 | 25.89

1929-30 27.19 27.63

1930-31 25.04 25.44

1931-32 39.91 40.68

1932-33 21.06 20.41

1933-34 26.31 23.35

1934-35 39.19 43.27

1935-36 28.09 27.99

1936-37 51.90 52.67

1937-38 57.94 57.35

1938-39 34.47 34.47

1939-40 24.20 24.20

1940-41 58.54 57.32

1941-42 20.51 23.05

1942-43 24.45 57.22

1943-44 33.64 43.26

1944-45 37.07 36.67

1945-46 31.57 34.75

1946-47 33.63 35.69

1947-48 17.41 19.30

1948-49 17.89 20.38

1949-50 - 24.07 22.34

1950-51 13.33 11.73

1951-52 __ - 46.54 50.26

1952-53 17.40 " 18.01

1953-54 29.53 30.93

1954-55 20.69 21.06

1955-56 21.05 20.32 . 27.59
1956-57 —______ _15.53 _____ 21,77 _______ " 20,99 _____—— 26.31
1957-58 ____ 41.35 __________57.80 _____ _______ s57.31 63.45
1958-59 10.5 _______17.27 __________ 20.04 22.60
1959-60 12.20 INC 17.40 . 24.07
1960-61 9.2 " 13,23 " 12.89 14.95
1961-62 2531 ___ 3,47 ____ 3728 __________ 48.63
1962-63 15.85 19.84 _______ 21.88 24.03
1963-64 14.23 19.96 23.25 31.17
1964-65 _____  17.55 __________ 24.60 _____________ 25.29 27.77
1965-66 25.25 47.57 53.10 57.41
1966-67 38.31 52.42 56.06 65.15
1967-68 14.90 INC 2.74 30.97
1968-69 46.81 80.70 88.80 117.23
1969-70 13.72 19.44 22.83 NO RCD
1970-71 17.43 18.88 26.73 NO RCD
1971-72 10.78 13.52 19.97 NO RCD
1972-73 25.77 36.43 41.60 69.51
1973-74 18.27 24.97 26.90 27.75
1974-75 17.55 22.90 27.05 29.36
1975-76 16.79 26.67 30.44 37.38
1976-77 17.58 26.00 26.24 23.92
1977-78 47.78 75.70 87.30
1978-79 26.09 33.80 55.48
1979-80 45.32 61.40

1980-81 12.13 17.00

1981-82 26.64 . 37.20

1982-83 INC 67.50

1983-84 14.41 21.30

1984-85 17.48 24.80

1985-86 27.78 26.61

1986-87 11.86 13.24

1987-88 22.13 28.90

1988-89 18.26 21.27

1989-90 14.10 16.30

WVa JA09V QIHSEILVM NI SNOILVLIS IFTJHL
ANV HVQ OINOINV NVS IV VIVd NOILVIIdIDAYd 40 XYVHHAS




MAXTMUM PRECIPITATION FOR INDICATED DURATION***

RETURN
PERICD . :
IN YEARS | 5M 10M | 154 | 30M | 1H 2H 3 6H 12H 24H | c-YR STATION
2 .12 .18 .23 .33 .43 .60 75 | 111 | 1.56 | 2.07 | 15.63] NAME:
5 .18 .27 .35 .51 .65 91 1 1.13 | 1.68 | 2.37 | 3.14 | 21.99| BEAUMONT
10 .22 .33 .43 .63 .81 | 1.12 | 1.40 | 2.07 | 2.91 | 3.87 | 25.94
20 .26 .39 .51 /A .95 | 1.32 | 1.65 | 2.44 | 3.44 | 4.56 | 29.54| ELEVATION:
25 .27 A .53 70 991 1.38 | 1.72 | 2.56 | 3.60 | 4.78 | 30.65| 2610 FT
40 .30 .45 58 1 .85 1 1.09 | 1.52 | 1.89 | 2.80 | 3.94 | 5.23 | 32.92
50 .3 471 .60 .88 ] 1.13 | 1.58 | 1.96 | 2.91 | 4.10 | 5.44 | 33.97] LAT/LONG**
100 .35 .52 b8 | .99 ] 1.27 | 1.77 | 2.20 | 3.26 | 4.59 | 6.09 | 37.16] 33.933/116.967
200 .38 .58 75 1 1.09 | 1.40 | 1.95 | 2.43 | 3.60 | 5.07 | 6.73 | 40.23
2 L4 .21 27| .40 .63 1 1.01 | 1.37 | 2.18 | 3.22 | 4.35 | 32.42] NaME:
5 .21 .32 42 .60 .96 | 1.56 | 2.08 | 3.30 | 4.88 | 6.60 | 45.60] BIG BEAR LAKE
10 .26 .40 .51 76 ] 1.18 | 1.89 | 2.56 | 4.07 | 6.01 | 8.1 53.79| DAM
20 .31 47 ) .60 | .88 | 1.39 | 2.23 | 3.02 | 4.79 | 7.08 | 8.58 | 61.25
25 .33 49| .63 .92 1 1.46 | 2.34 | 3.16 | 5.02 | 7.42 | 9.04 | 63.55! ELEVATION:
40 .36 .54 69 1 1.01 | 1.59 | 2.56 | 3.46 | 5.50 | 8.13 {10.99 | 68.26] 6815 FT
50 37 .56 72 1 1.05 | 1.66 | 2.66 | 3.61 | 5.72 | 8.46 [11.44 | 70.45
100 .42 .62 811117 | 1.86 | 2.98 | 4.04 | 6.41 | 9.47 {12.80 | 77.05] LAT/LONG**
200 46 .69 .89 | 1.29 | 2.05 | 3.29 | 4.46 | 7.08 [10.46 |14.15 | 83.42] 34.233/116.967
2 .13 .18 .24 .32 NAA 671 .84 1 1.22 ] 1.62 | 2.09 | 11.93] NAME:
5 .19 27 .35 47| .65 (1 1.001 1.24 1 1.80 | 2.38 | 3.09 | 16.80{ PRADO DAM
10 .23 .32 A 571 .78 1 1.21 1 1.50 | 2.18 | 2.89 | 3.74 | 19.88
20 .27 .37 | .50 671 .91 ] 1.40 | 1.74 | 2.54 | 3.36 | 4.35 | 22.72| ELEVATION:
25 .28 .39 .52 .70 95 1 1.46 | 1.82 | 2.65 | 3.51 | 4.54 | 23.59| 560 FT
40 .30 .42 .56 .76 1 1.03 | 1.59 | 1.98 | 2.88 | 3.81 |.4.94 | 25.39
50 .3 1A .58 79 1 1.07 | 1.65 | 2.05 | 2.99 | 3.95 | 5.12 | 26.23| LAT/LONG**
100 .35 49 .65 .87 1 1.19 | 1.83 | 2.27 | 3.32 ] 4.38 | 5.68 | 28.77| 33.890/117.635
200 .38 .54 7 .96 | 1.30 | 2.01 | 2.49 | 3.64 | 4.81 | 6.23 | 31.23
2 | 0.00 | 0.00 { 0.00 | 0.00 .34 .48 57 .78 | 1.01 | 1.26 | 9.52] NAME:
5 | 0.00 | 0.00 | 0.00 | 0.00 .51 .73 .87 | 1.19 | 1.53 | 1.91 | 13.38] RIVERSIDE
10 | 0.00 | 0.00 | 0.00 | 0.00 .63 .90 | 1.07 | 1.47 | 1.89 | 2.35 | 15.79] CITRUS EXP STA
20 | 0.00 | 0.00 | 0.00 | 0.00 T4 11,06 | 1.27 | 1.73 | 2.23 | 2.77 | 17.98
25 | 0.00 { 0.00 { 0.00 | 0.00 .78 | 1.11 | 1.33 | 1.87 | 2.33 | 2.90 | 18.6 | ELEVATION:
40 | 0.00 | 0.00 | 0.00 | 0.00 .85 1 1.21 ] 1.45 | 1.98 | 2.56 | 3.17 { 20.04| 1015 FT
50 | 0.00 | 0.00 | 0.00 | 0.00 .88 1 1.26 [ 1.51 | 2.06 | 2.66 | 3.30 | 20.68
100 | 0.00 | 0.00 | 0.00 | 0.00 .99 | 1.41 ] 1.69 | 2.31 | 2.98 | 3.70 | 22.62] LAT/LONG**
200 | 0.00 } 0.00 { 0.00 | 0.00 { 1.09 | 1.56 | 1.87 | 2.55 | 3.29 | 4.09 | 24.49 33.967/117.334
2 | 0.00 { 0.00 .25 .35 .5 77 ] 0.00 | 1.45 | 1.98 | 2.69 [*16.91| NAME:
5 | 0.00 | 0.00 .38 | .54 77 ] 1.17 | 0.00 | 2.20 | 3.01 | 4.08 |*23.78] UPLAND
10 | 0.00 | 0.00 46 | .66 .95 | 1.44 | 0.00 | 2.71 | 3.71 | 5.02 |*28.05
20 | 0.00 | 0.00 .55 .78 11,12 1.69 | 0.00 | 3.19 | 4.37 | 5.92 |{*31.94| ELEVATION:
25 | 0.00 | 0.00 57| .82 1 1.17 ] 1.77 | 0.00 | 3.35 | 4.58 | 6.21 |*33.14| 1840 FT
40 | 0.00 | 0.00 .63 .89 ] 1.29 | 1.94 | 0.00 | 3.66 | 5.01 | 6.79 {*35.60
50 | 0.00 | o0.00 .65 .93 | 1.34 | 2.02 | 0.00 | 3.81 | 5.22 | 7.07 [*36.74] LAT/LONG**
100 | 0.00 { 0.00 73 11,06 | 1.50 | 2.26 | 0.00 | 4.27 | 5.84 | 7.92 [*40.18] 34.140/117.677
200 | 0.00 | 0.00 .81 1 1.15 | 1.66 | 2.50 | 0.00 | 4.72 | 6.46 | 8.75 {*43.50
* THE DURATION IS FOR FISCAL-YEAR (JULY TO JUNE)
** | ATITUDE/LONGI TUDE
**% M: MINUTES .
H: HOURS “
C-YR: CALENDER YEAR SAN ANTONIO DAM

SAN ANTONIO CREEK, CALIFORNIA

PRECIPITATION
DEPTH - DURATION - FREQUENCY
TABLE

U.8. ARMY CORPS OF ENGINEERS

LOS ANGELES DISTRICT

e —

SOURCE: CALIFORNIA STATE DEPT. OF WATER RESOURCES PLATE 4-07
NOVEMBER 1982
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ANNUAL MAXIMUM INFLOW, OUTFLOW, AND STORAGE OF WATER AT SAN ANTONIO DAM

MAX.
WATER PEAK DATE PEAK DATE WATER SURFACE MAX, DATE ANNUAL
YEAR INFLOW OUTFLOW ELEVATION STORAGE INFLOW
cfs cfs (ft. NGVD) (AC-ft) (AC-ft)
56-57 82 23 FEB 0 - 2127.50 43 13 JAN . 33
57-58 549 3 APR 855 2 APR 2144 .14 520 4 APR 13,604
58-59 220 11 FEB 0 - 2139.37 350 11 FEB 318
59-60 5 27 APR 0 - 2125.00 0 - 15
60-61 0 - 0 - 2125.00 0 - 0
61-62 376 20 NOV 239 14 MAR 2141.94 444 13 FEB 2,066
62-63 244 9 FEB 0 - 2132.46 160 11 FEB 110
63-64 125 22 JAN 1 - 2127.26 39 2 APR 842
64-65 558 2 APR 7 2 APR 2129.84 90 10 APR 73
65-66 2422 29 DEC 920 30 DEC 2168.25 1780 25 NOV 27,726
66-67 3098 6 DEC 3900 6 DEC 2168.33 1780 6 DEC 20,406
67-68 1579 19 NOV 601 2 JAN 2143.43 500 5 DEC 1,579
68-69 6570 25 JAN 8420 25 JAN 2192.80 2319 27 FEB 67,356
69-70 106 1 MAR 2141 4 MAR 2153.95 173 2 MAR 2,090
70-71 174 29 NOV 21 1 DEC 2148.70 86 30 NOV 250
71-72 50 24 DEC 66 3 JAN 2151.05 121 28 DEC 147
72-73 537 12 MAR 590 11 FEB 2160.95 340 13 FEB 7,364
73-74 52 7 JAN 73 16 JAN 2154.17 177 9 JAN 478
74-75 31 6 MAR 7 26 MAR 2144 .95 36 1 MAR 44
75-76 294 9 FEB 103 17 SEP 2153.5 164 4 MAR 712
76-77 422 3 JAN 250 25 JAN 2153.1 157 10 JAN 1,170
77-78 2040 4 MAR 1979 1 MAR 2198.39 2850 15 MAR 65,040
78-79 266 27 MAR 77 20 MAR 2171.16 781 4 APR 4,900
79-80 1624 16 FEB 2057 20 FEB 2225.6 5948 19 FEB 28,800
80-81 172 29 JAN 106 29 JAN 2146.00 14 2 MAR 2,450
81-82 121 17 MAR 125 14 APR 2157.60 215 14 APR 10,111
82-83 998 1 MAR 351 4 MAR 2188.13 1965 4 MAR 50,046
83-84 102 2 JAN 120 27 DEC 2156.33 178 28 DEC 8,853
84-85 62 19 DEC 61 19 DEC 2141.80 2 19 DEC 1,137
85-86 149 19 FEB 149 19 FEB 2158.94 258 19 FEB 10,242
86-87 26 4 JAN 26 4 JAN 2128.5 2 4 JAN 54
87-88 63 3 NOV 64 3 Nov 2145.3 170 2 NOV 3,052
88-89 198 18 MAR 198 18 MAR 2128.43 2 21 DEC 257
89-90 21 9 FEB 21 9 FEB 2127.28 .5 31 JAN 26
c =0 w
% %’45% 2
c> | 3 2E |2
O
22 | 327 |38
Z
29| ¢»5 |53
m3 | 22X (93
m 3 )>C’§ rn%
w wn m <=
o2 | £23& | =0
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SAN ANTONIO DAM

SAN ANTONIO CREEK, CALIFORNIA
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PRECIPITATION STANDARD PROJECT
STORM GENERAL WINTER TYPE

U. S. ARMY CORPS OF ENGINEERS

LOS ANGELES DISTRICT

SOURCE: Plate 1, Ref. 13
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PLATE 4-10

SOURCE: Plate 1, Ref. 17



U.S. ARMYT ENGINEER Jioinie

CURPS OF ENGINEERS

LOS ANGELES DUCOMMUN 1-DAY PRECIPITATION

MT. WILSON 1-DAY PRECIPITATION
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PACOIMA DAM INFLOW

} RAINFALL STATIONS

ARROYO SECO

- FISH CREEK ~ ? DISCHARGE STATIONS
3 BIG TUJUNGA DAM INFLOW N
| CUCAMONGA CREEK
2807 r—————————————————— == - ==
|
! Iy RECORDED RECORD
260 /|
/| —————— ESTIMATED FROM
240 { Iy CORRELATION WITH
v ,' |‘ RAINFALL DATA
w +
2 220 ll ‘
| ;
T 200t 14 .
8 ,' | NOTE: GRAPH REPRESENTS
Q 180 ¢ , \‘ I 10-YEAR RUNNING MEAN,
< [ \ /‘\ PLOTTED AT THE MIDDLE
w 160 ¢ | | /
o I \ \‘ OF EACH 10-YEAR PERIOD.
w |
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N/\ V4 SAN ANTONIO DAM
40+ SAN ANTONIO CREEK, CALIFORNIA
201 VARIATION IN 10-YEAR MEAN

PEAK DISCHARGE
1870 1880 1890 1910 1920 1930 1940 1950 1960 1970 1980 U. S. ARMY CORPS OF ENGINEERS

LOS ANGELES DISTRICT

-SOURCE: SEPULVEDA DAM WATER CONTROL MANUAL

PLATE 4-11




CORPS OF ENGINEERS U.S. ARMY
0
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%, 5. San
A Antonio
= g\ Antonio  Creek Channel Dam
e o
\)
<
-$
(1]
8,000 Capacity (CF 3}
Rect-C Ch. Type |
Legend
H D.m

%

Significant Features Miles Remarks
San Antonio 13.2 Two drop diversions
Spreading Grounds 16 in channel invert

Chino Creek at 53

Schaefer Avenue, Near
Chino

O Recharge Basin

SN\ RD Rubber Dam

—B—— Drop Structure
Q Stream Gage

-—— Drainage Area
<— Miles From Stream Mouth

O Travel Time (Hours)
»— Foot Bridge
Channel Unlined
Rip Rap Side Siopes
Soft Bottom
Concrete
Grouted Stone

- Side Slope
C «—— Bottom

Coondc

L Levee

SAN ANTONIO DAM
SAN ANTONIO CREEK, CALIFORNIA

SAN ANTONIO & CHINO CREEKS
SCHEMATIC

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SOURCE: LAD, USACOE

PLATE 4-12
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SAN ANTONIO CHANNEL BELOW SAN ANTONIO DAM

HIGHWAY BRIDGES

Location of width Length No. of
Proposed Crossings Station (feet) (feet) Spans
Base Line Rd 978+41 49 20 1l
Foothill Blvd 924+41 96 20 1
Arrow Highway (10th St.) 897+52 58 20 1
8th St. (Cucamonga Ave.) 869+17 83 25 1
7th st. (Moreno Ave.) 855+03 55 25 1
San Jose Ave. 841+39 46 25 1
Interstate 10%* 830+00
Margarita Ave. 827+56 45 25 1
San Bernardino Ave. 813+68 84 25 1
Ramona Ave. (Olive Ave.) 808+01 100 25 1
Benito Ave. 797+73 68 25 1
Orchard Ave. 783+84 56 25 1
Kingsley Ave. 768+54 73 25 1
Holt Blvd.=* 753+00
State St. (1lst St.) 737+94 84 25 1
Kodata Ave. (5th) 734+91 88 25 1
9th st. 706+34 55 25 1
East End Ave. 696+35 144 25 1
Grand Ave. 690+29 110 25 1
Phillips Blvd. 676+40 80 25 1
Franklin Ave. 662+58 58 30 1
Philadelphia Ave. 634+07 92 30 1
Interstate 60% 609+65
Walnut Ave. 607+15 67 30 1
Riverside Dr. 579+28 80 30 1
Chino Ave. 552+63 32 115 2
Schaefer Ave. 525401 32 130 2
Corona Freeway (71) 516+51 32 360 4
Edison Ave. 494+62 20 130 2
Carey Ave. 458+80 230 55 1
Ramona Ave. (Olive Ave.) 429466 32 192 3
Merrill Ave. 398+50 32 271 4
Los Serranos Rd. 366+37 32 184 3

*Constructed after project design was completed and approved. -

RAILROAD BRIDGES

Name Station width Length
(feet) (feet)
Pacific Electric 882+47 67 25
(interurban line)
Atchison, Topeka & Santa Fe 875+08 48 25
(main line)
Southern Pacific 739+35 78 25
(main line)
Union Pacific 738+46 60 25
(main line) **
Southern Pacific 617+44 41 30

(Chino branch line)

**Combination highway and railroad bridge; dimensions given are for

railroad part only.




HYDROLOGIC INSTRUMENTATION OF SAN ANTONIO DAM

paper strip chart (1955-present)
punch tape (1974-present)

Parameter Gauge Type Report Mode Stored Record (period available) Comments
Water surface Staff boards VISUAL Flood Control Basin Operation Report SPL 19 (1955-present)
elevation
Stevens A-35 recorder Visual Reservoir Operation Report SPL 424 (1955-present) The Stevens A-35 recorder

is driven by an Exactel
servamanometer that measures

*Digital Recorder -- A device that converts gauge motion into coded digital information and records
this periodically as a pattern of punched holes in paper tape.

D.R.* Telemetry Telemetry data file water-surface elevation
Outlet gate Gate opening Visual Flood Control Basin Operators Report SPL 19 (1955-present)
opening indicator
Stevens PL None Paper chart (1955-present)
Precipitation Tipping bucket gauge Reservoir Operation Report SPL 424 (1955-present) Tipping bucket type gauge
connected by magnetic punch tape (1974-present) installed in 1985.
sensor to D.R.* Telemetry telemetry data file
Belfort recording None Paper chart (1955-present) Data on paper charts is evaluated
gauge for daily rainfall amounts and
charts are then sent to NWS in
Asheville, N.C. for publication.
SAN ANTONIO DAM
Glass raintube Visual Rainfall Records SPL 31 (1955-present) SAN ANTONIO CREEK. CALIFORNIA

HYDROLOGIC INSTRUMENTATION
OF SAN ANTONIO DAM

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SOURCE: Prepared for Manual 1990, LAD, USACOE

PLATE 5-01
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CORPS OF ENGINEERS _ U.S. ARMY
EXCEEDANCE FREQUENCY PER HUNDRED YEARS
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CORPS OF ENGINEERS U. S. ARMY

EXCEEDANCE FREQUENCY PER HUHDRED YERRS
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INFLOW, OUTFLOW, AND FILLING FREQUENCY VALUES
FOR SAN ANTONIO RESERVOIR
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NOTE: These values, representing data verified for San Antonio Reservoir, were obtained from the peak
inflow and outflow analysis of plates 8-08 and 8~09, and from the elevation frequency curve of plates 8-10.
The curves were drawn as best-fit lines through data points derived from actual data from San Antonio
Canyon and San Antonio Reservoir.
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Chain of Command for Reservoir
Operations Decisions.

Title Office Phone Number

Corps of Engineers
Los Angeles District

District Engineer (213) 894-5300

Water Control Decisions

Chief, Engineering Division (213) 894-5470
Chief, Hydrology and Hydraulics Branch (213) 894-5520
Chief, Reservoir Regulation Section . (213) 894-6915
Chief, Reservoir Regulation Unit (213) 894-6916

Operational and Maintenance

Chief, Construction-Operations Division (213) 894-5600
Chief, Operations Branch (213) 894-5620
Chief, Operations and Maintenance Section (818) 401-4008
- Dam Tender Foreman (818) 401-4006
San Antonio Dam Tender (714) 982-5494

SAN ANTONIO DAM
SAN ANTONIO CREEK, CALIFORNIA

CHAIN OF COMMAND FOR
RESERVOIR OPERATION
DECISIONS

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SOURCE: LAD, USACOE 1980 PLATE 9-01



Reservoir Operations Notification

Office Phone Number
At State of Release Notify:

LA County Flood Control District (818) 458-6309
LA County Sheriff (24-hour) will notify (213) 974-4211
all stations (San Dimas Station)
U.S. Geological Survey (714) 383-5617
San Bernardino Cnty. Tran. & Flood Control (714) 387-2800
District (Operations)
After 5:00 and weekends (714) 387-6077
Dept. Head: Chuck Laird (714) 387-2799
Kennith Miller (714) 387-2806
Emergency (Radio Dispatch) (714) 387~-2599
San Bernardino County Sheriff, Ontario (714) 988-6571
City of Pomona - City Manager: (714) 620-2231

Anthony Skvarek

Pomona Valley Water Protective (714) 620-2251
Association - Spreading Grounds:
Cecil McAlister

Chino Basin Water Conservation District (714) 626~2711
Chino Basin Municipal Water (714) 987-1712
District: Dan Peters
Treatment Plant (24 Hours) (714) 947-4131

When Releases Above 400 cfs are Expected Notify:

Orange County Storm Center - (714) 567-6300
Environmental Management Agency (714) 567-6300
Bill Reiter (714) 567-6230

At Water Surface Elevation 2,164 Notify:

Chief, Oper. & Maint. USACOE (818) 401-4008
Ignazio Intravaia Sand and Rock Co. (714) 982-6713

SAN ANTONIO DAM
SAN ANTONIO CREEK, CALIFORNIA

RESERVOIR OPERATION
NOTIFICATION LIST FOR
SAN ANTONIO DAM

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SOURCE: LAD, USACOE 1990 PLATE 9-02





