


Table 1
SEPULVEDA DAM AND RESERVOIR

LOS ANGELES COUNTY, CALIFORNIA

PERTINENT DATA
SEPTEMBER 1988

Construction Completed . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 December 1941
Stream System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Los Angeles River
Drainage area . . . . . . . . . . . . . . . . . . . . . . Sq. miles . . . . . . . . . . . . 152
Reservoir:
   Elevation
      Top of spillway gates (raised position) . . . . . . ft., NGVD . . . . . . . . . . . 710.0
      Flood control pool . . . . . . . . . . . . . . . . ft., NGVD . . . . . . . . . . . 710.0
      Spillway design surcharge level . . . . . . . . . . ft., NGVD . . . . . . . . . . . 716.7
      Top of dam . . . . . . . . . . . . . . . . . . . . ft., NGVD . . . . . . . . . . . 725**
      Spillway gates begin to automatically
        lower . . . . . . . . . . . . . . . . . . . . . . ft., NGVD . . . . . . . . . . . 712.0
      Spillway gates complete automatic
        lowering . . . . . . . . . . . . . . . . . . . . ft., NGVD . . . . . . . . . . . 715.0
   Area
      Top of spillway gates (raised position) . . . . . . . . acres . . . . . . . . . . . 1,335
      Flood control pool . . . . . . . . . . . . . . . . . . acres . . . . . . . . . . . 1,335
      Fixed spillway crest . . . . . . . . . . . . . . . . . acres . . . . . . . . . . . . 765
      Fixed spillway design surcharge level . . . . . . . . . acres . . . . . . . . . . . 1,710
      Top of dam . . . . . . . . . . . . . . . . . . . . . . acres . . . . . . . . . . . 2,447
      Purchased real estate*** . . . . . . . . . . . . . . . acres . . . . . . . . . . . 2,097
   Capacity, gross
      Top of spillway gates (raised position) . . . . . . acre-feet . . . . . . 17,425 (2.15*)
      Flood control pool . . . . . . . . . . . . . . . . acre-feet . . . . . . 17,425 (2.15*)
      Fixed spillway crest . . . . . . . . . . . . . . . acre-feet . . . . . .        6,857(0.85*)
      Spillway design surcharge level . . . . . . . . . . acre-feet . . . . . . 27,563 (3.40*)
      Top of dam . . . . . . . . . . . . . . . . . . . . acre-feet . . . . . . 44,727 (5.52*)
      Allowance for sediment . . . . . . . . . . . . . . acre-feet . . . . . . . . . . . . . 0
Dam: - Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Earthfill
   Height above original streambed . . . . . . . . . . . . . . ft . . . . . . . . . . . . 57
   Top length . . . . . . . . . . . . . . . . . . . . . . . . . ft . . . . . . . . . . 15,440
   Freeboard . . . . . . . . . . . . . . . . . . . . . . . . . ft . . . . . . . . . . . . 30
Spillway: - type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Concrete ogee
   Crest length . . . . . . . . . . . . . . . . . . . . . . . . ft . . . . . . . . . . . . 399
   Crest elevation . . . . . . . . . . . . . . . . . . . ft., NGVD . . . . . . . . . . . . 700
   Design surcharge . . . . . . . . . . . . . . . . . . . . . . ft . . . . . . . . . . . . 6.7
   Design discharge . . . . . . . . . . . . . . . . . . . . . c.f.s . . . . . . . . . . 99,540
Outlets:
   Uncontrolled . . . . . . . . . . . . . . . . . . . . . . number . . . . . . . . . . . . . 4
      Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'W x 6.5'H
      Entrance invert elevation . . . . . . . . . . . . . ft., NGVD . . . . . . . . . . . . 668
   Controlled . . . . . . . . . . . . . . . . . . . . . . . number . . . . . . . . . . . . . 4
      Size . . . . . . . . . . . . . . . . . . . . . . . . . . ft . . . . . . . . . 6'W x 9'H
      Gate type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vertical lift
      Entrance invert elevation . . . . . . . . . . . . ft., NGVD . . . . . . . . . . . . 668
   Conduits - (Rectangular)
      Number and Size
         Ungated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 - 6'W x 6.5'H
         Gated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 - 6'W x 9'H
         Length . . . . . . . . . . . . . . . . . . . . . . . . ft . . . . . . . . . . . . 40
   Maximum capacity at spillway crest . . . . . . . . . . . . c.f.s . . . . . . . . . . 16,500
   Regulated capacity at spillway crest . . . . . . . . . . . c.f.s . . . . . . . . . . 16,500
Standard project flood:
   Duration (inflow) . . . . . . . . . . . . . . . . . . . . days . . . . . . . . . . . . . 3
   Total volume (including base flow) . . . . . . . . . . acre-feet . . . . . . 68,200 (8.41*)
   Inflow peak . . . . . . . . . . . . . . . . . . . . . . . c.f.s . . . . . . . . . . 50,000
Probable maximum flood:
   Duration (inflow) . . . . . . . . . . . . . . . . . . . . days . . . . . . . . . . . . . 4
   Total volume . . . . . . . . . . . . . . . . . . . . . acre-feet . . . . . 163,200 (20.13*)
   Inflow peak . . . . . . . . . . . . . . . . . . . . . . . c.f.s . . . . . . . . . . 114,000
Historic maximums:
   Maximum inflow . . . . . . . . . . . . . . . . . . . . . . c.f.s . . . . . . . . . . 58,970
      Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-16-80
   Maximum release . . . . . . . . . . . . . . . . . . . . . c.f.s . . . . . . . . . . 15,320
      Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-16-80
   Maximum water surface elevation . . . . . . . ft., NGVD . . . . . . . . . . 705.1
      Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-16-80
   Maximum storage . . . . . . . . . . . . . . . . . . . acre-feet . . . . . . . . . . 11,470
      Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-16-80
   *inches of runoff
   **December 1980 survey shows variation in elevation of top of dam from 723.7 feet
     northeast of Control House to 725.5 feet southwest of Control House.
   ***There are no easements acquired in the reservoir area.  All real estate is acquired in fee title.
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NOTICE TO USERS OF THIS MANUAL

Regulations specify that this Water Control Manual be published in
looseleaf form; and only those sections, or parts thereof, requiring changes
will be revised and printed.  Therefore, this copy should be preserved in good
condition so that inserts can be made in order to keep the manual current.

EMERGENCY REGULATION ASSISTANCE PROCEDURES

In the event that unusual conditions arise, contact can be made by
telephone to the U.S. Army Corps of Engineers, Los Angeles District Office
during official business hours (0730-1600, Monday through Friday), plus during
non-duty periods of flood operations:

Reservoir Regulation Unit (213)452-3530
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I - INTRODUCTION

1-01.  Authorization

The authority and directives for the preparation of this manual are
contained in the following U.S. Army Corps of Engineers publications:

ETL 1110-2-251, 14 March 1980: Guide for Preparing Water Control
Manuals.

ER 1110-2-240, 8 October 1982: Engineering and Design, Water 
Control Management.

EM 1110-2-3600, 30 November 1987: Engineering and Design, Management 
of Water Control Systems.

1-02.  Purpose and Scope

This water control manul is prepared pursuant to requirements set 
fourth in the Code of Federal Regulations, Title 33, Part 208.11, subparagraph
d-4, entitle, “Water Control Plan and Manual.”  This Manual contains (a)
descriptive information pertaining to the drainage area and the project; (b) a
description of the plan of operation of Sepulveda Dam and its application to
various floods; (c) the organization for operations by the U.S. Army Corps of
Engineers, Los Angeles District; and (d) sources of hydrologic data and
forecasts.

1-03. Related Manuals and Reports

Manuals and reports relevant to Sepulveda Dam, Sepulveda Reservoir, the
drainage areas above and below Sepulveda Reservoir, and significant hydraulic
structures relating to these drainage areas are listed in table 1-01.

1-04. Project Owner

Sepulveda Dam and the Reservoir lands behind the dam(frequently referred
to as the Sepulveda Flood Control Basin) are owned by the Federal Government
and are under the jurisdiction of the U.S. Army Corps of Engineers, Los
Angeles District.

Under the authority of Public Law 387, 77th Congress (PL 77-387), PL 78-
534 and PL 79-526 (the latter two have effectively superseded PL 77-387), the
Corps of Engineers leases reservoir lands behind Sepulveda Dam.  One thousand
five hundred twenty-seven (1,527) acres are leased to the City of Los Angeles,
Department of Parks and Recreation, for park and recreational purposes. 
Ninety-five point six (95.6) acres are leased to the City of Los Angeles,
Department of Public Works, for operation of Donald C. Tillman Water
Reclamation Plant.  The Corps also leases 28 acres to Franklin Field, Inc.,
for use as a children’s baseball park and other purposes.
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1-05. Operating Agency

The operation of Sepulveda Dam is the responsibility of the U.S. Army
Corps of Engineers, Los Angels District.  The District Engineer has delegated
authority for this function through the Chief, Engineering Division, Chief,
Hydrology and Hydraulics Branch, to the Chief, Reservoir Regulation Section. 
The chain of command for reservoir operations decisions ins given in table 
9-01.

1-06. Regulating Agency

The U.S. Army Corps of Engineers, Los Angeles District, is totally
responsible for the regulation and maintenance of Sepulveda Dam and associated
structures and facilities in Sepulveda Reservoir and along portions of Los
Angeles River and its tributaries.
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Table 1-01.  Previously Issued Publications.

Title                                                                     Date

Analysis of Design, Vol I, Sepulveda Dam August 1939
Revised October 1941

Analysis of Design, 57-ft. X 10-ft. Crest Gates
 for Sepulveda Dam October 1939

Survey Report, Sep January 1940

Analysis of Design, Vol. II, Bridges and Channels March 1940

Analysis of Design, Vol. III, Balboa Blvd. Bridge November 1940

Trash Rack Alteration, Historical, Removing Trash
 Racks and Construction of Temporary Timber Bulkhead January 1946

Preliminary Report, Recreational Development,
 Sepulveda Flood-Control Basin April 1947

Report, Master Recreation Plan, Sepulveda
 Flood-Control Reservoir March 1953

Draft: Sedimentation Studies for Sepulveda
 Flood-Control Basin, June 1961 Survey September 1963

Sepulveda Dam and Reservoir, Periodic Inspection and
 Continuing Evaluation, Report No. 1 May 1970

Operation and Maintenance Manual for Sepulveda Dam,
 Los Angeles River Improvement, Los Angeles County
 Drainage Area, California December 1970

Report on Sedimentation, Resurvey of June 1961,
 Sepulveda Flood Control Reservoir August 1971

Revised Recreation Master Plan for Sepulveda Flood
 Control Reservoir November 1973

Sepulveda Dam: Dam, Outlet Works and Spillway,
 Periodic Inspection Report No. 2 July 1975

Operation and Maintenance Manual, Los Angeles County
 Drainage Area Project, California December 1975

Interim Report on Hydrology and Hydraulic Review of
 Design Features of Existing Dams for Los Angeles
 County Drainage Area Dams June 1978
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Table 1-01. (Continued)

Title                                                                     Date

Sepulveda Dam: Dam, Outlet Works and Spillway,
 Periodic Inspection No. 3 May 1980

Sepulveda Basin Master Plan, Final Environmental Impact
 Report/Environmental Impact Statement March 1981

Sepulveda Basin Recreation Lake: Feature Design
 Memorandum March 1987

Environmental Assessment, Water Control Plan,
 Sepulveda Flood Control Basin May 1987

Sepulveda Basin Recreation Lake and Wildlife Area:
 Specifications August 1987

Draft: Los Angeles County Drainage Area R February 1988
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II - DESCRIPTION OF PROJECT

2-01. Location

Sepulveda Dam is located across the Los Angeles River, 43 miles above
the mouth of the river, and 6 miles above the confluence of Tujunga Wash and
the Los Angeles River.  The dam is in the south-central portion of the San
Fernando Valley, just northwest of the junction of the Ventura Freeway (U.S.
Highway 101) and the San Diego Freeway (Interstate Highway 405).  (See pls. 
2-01 through 2-04).

Sepulveda Dam, which lies within the City of Los Angles, is about 2
miles southwest of the City of Van Nuys Civic Center, 9 miles west of the City
of Burbank, and about 15 miles northwest of the Civic Center of Los Angels. 
The geographical coordinates of the outlet works of the dam are 34E09'48"N
latitude, 118E27'59"W longitude.

2-02. Purpose

The primary purpose for which Sepulveda Dam was constructed is flood
control.  Other uses and benefits of the dam and reservoir such as recreation,
agriculture, and wildlife mitigation are secondary.  Sepulveda Dam regulates
flows on the Los Angeles Rive, and is designed to prevent flooding along the
river below the dam.

Sepulveda Dam forms part of the system of flood control structures
located on the San Gabriel and the Los Angeles Rivers and their tributaries,
which are collectively known as the Los Angeles County Drainage Area (LACDA)
(see pl. 2-02 and Exhibit C).

2-03. Physical Components

Sepulveda Dam a consists of an earthfilled embankment with a reinforced
concrete spillway and outlet works.  The components of Sepulveda Dam and
Reservoir include:

a.  Dam.  The dam is an unzoned, impervious, rolled-earth embankment
with a crest length, including outlet works and spillway, of 15,444 feet (2.93
miles) at top of dam, elevation 725 feet, NGVD, and a crest width of 30 feet
(pl. 2-05).  The maximum height above the original Los Angeles River streambed
is 57 feet.  The upstream slope is 1:3, and the downstream slope is 1:4.  The
upstream slope is protected by grouted stone paving.

One flank of the dam’s embankment extends southwestward from the outlet
works, then westward alongside the Ventura Freeway (merging with the freeway
embankment for approximately 0.6 miles) (pl. 2-07).  The other flank extends
northeastward, then northward, along the Aan Diego Freeway (merging with the
freeway embankment for approximately 1.1 miles).

b.  Outlet Works.  The outlet works are located at the southwest end of
the spillway section and aligned to discharge into the downstream Los Angeles
River (pls. 2-08 through 2-12).
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(1).  Approach Cannel.  Inflow to the outlet works (when water is
not stored behind the dam) is from the northwest via the approach channel of
the Los Angeles River ( pls. 2-05 and 2-08).

(2) Outlets.  The outlets of the dam are installed in a concrete
section, 83 feet in width.  Outflow is discharged through four gated outlets,
6 feet wide y 9 feet high, and four ungated outlets, 6 feet wide by 6,5 feet
high–all with entrance invert (sometimes referred to as gated sill) at
elevation 668 feet.

The four gated outlets are in the center of the outlet works, with tow
ungated outlets on each side (pls. 2-08 through 2-12).  The hydraulically
operated, vertical lift type gates open and close about one foot per minute
and may be locked in any position.

The outlet works are equipped with trash racks on the upstream side to
prevent debris from obstructing the outlets or washing downstream (pl.2-10).

Plate 2-13 shows discharge rating curves for each of the four gated and
four ungated outlets at Sepulveda Dam, plus curves for all gated and/or
ungated outlets combined.  The discharge (in thousands of cubic feet per
second) is plotted against reservoir water surface elevation (in feet, NGVD),
assuming in each case fully opened gates.  A tabulation of total discharge
through all eight gates (fully open) is given in Exhibit E.

(3) Outlet Channel.  Downstream of the conduit outlet portals,
piers 13 feet in length provide a smooth transition to the flow from the eight
conduits to the downstream channel (see pls. 2-08 through 2-12).  Below the
piers, the outflow discharges into a rectangular concrete channel, which is 83
feet side for a distance of 294 feet, then tapers, over a 400-foot transition,
to a width of 50 feet (pls. 2-08 through 2-12).

The channel invert, from the portal piers through the transition taper,
is designed on a slope of 0.00924, which is sufficient to prevent backwater on
the conduits and to insure smooth flow through the transition for discharges
up to at least 15,300 cubic feet per second (cfs).

The combined maximum capacity of the outlets is 16,500 cfs at a
reservoir water surface elevation of 710 feet–the height of the spillway crest
with spillway gates raised ( see Section2-03.d.(2)).

Downstream of Sepulveda Dam, the channel capacity of Los Angeles River
increases progressively (pl. 2-04).

c.  Control House.  A control house, located on top of the dam and
entered over the outlet conduits (pls. 2-08 through 2-12), contains a
switchboard, standby power units, service hoist, and communication and
hydrologic equipment.  Commercial power is supplied for lighting, with standby
power available.
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d.  Spillway.  The spillway is a reinforced concrete ogee section of the
overflow gravity type, having a gross length of 469 feet and a crest elevation
of 700 feet, NGVD (pls. 2-08 through 2-12).  The spillway has seven
submersible drum gates, each 57 feet long.  The description of a drum gate is
give in EM 1110-2-3600 (4-2.b.(3)) and is quoted below.

A drum gate is designed to float on water in a chamber located in the
spillway crest.  The water which is being spilled flows over the top of the
drum onto the ogee section of the spillway.  The drum is raised by hydrostatic
pressure and its range of operation is from its lower limit where the top of
the drum is at the spillway crest elevation (fully open) to its upper limit
where the top of the drum corresponds to full pool level (fully closed).

The drum gates are separated by six 10-foot-wide piers, with a 5-foot-wide
pier abutting each end of the spillway (pl. 2-09).  The total net spillway
width over which can pass is thus 399 feet.

(1) Spillway Approach.  The approach to the spillway (pls. 2-08
and 2-09; photograph 2-20) is a very gently sloping unpaved earthen ramp,
rising from the river’s approach channel to an elevation of 680 feet 
(pl.2-10).

(2) Crest Gates.  Sepulveda Dam was designed with operable crest
gates instead of with a fixed spillway.  This was done in order to minimize
the water surface elevation of a spillway design flood, and hence minimize the
height of the op of the dam–-thus saving on both construction costs and the
amount of land that would have to be acquired for the reservoir.  With a fixed
spillway elevation, flow over the spillway crest would increase rather
gradually as the water would rise above the reservoir design flood elevation
(and spillway crest elevation) of 710 feet.  With moveable spillway crest
gates, on the other hand, the lowering of these gates would allow for a much
greater discharge from the reservoir at heights not greatly in excess of the
spillway crest.

The seven crest gates, each submersible drum gates, are constructed of
structural steel, with each complete gate assembly weighing about 100,000
pounds.  These gates are designed to rise of the ogee section in unison to a
maximum elevation of 710 feet– the elevation above which an uncontrolled spill
occurs (pls. 2-08 and 2-10).  The gates are set for fully automatic
operations, but can also be operated in semi-automatic or emergency manual
modes, as described below.

(a) Fully Automatic Operation.  The crest gates are designed
to operate automatically as the reservoir water surface elevation rises above
692.5 feet.  This operation, which is essential to prevent overtopping and
failure of the embankment of the dam by a probably maximum flood, is depicted
on plates 2-14 and 2-15, and is explained in the subparagraphs below.
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1.  Crest Gate Operation as Function of Water Surface
Elevation.

a.  Water Surface Elevation Below 692.5 feet.  At all
reservoir surface elevations below approximately 692.5 feet, the crest gates
are in their lowest position, with spillway crest elevation of 700 feet.

Below each crest gate is a gate pit.  When the reservoir water surface
elevation reaches elevation 686 feet (the bottom of the gate pit inlet–pls. 2-
09 through 2-12), water begins to flow through the inlet into the gate pit
(pls. 2-14, diagram I).

The water surface elevation inside the gate pit rises with that of the
reservoir, but lags behind the reservoir water surface elevation by perhaps a
foot or more if the reservoir is rising rapidly (pl.2-14).

b.  Water Surface Elevation 692.5-699 feet.  When the
gate pit water surface elevation reaches 692.5 feet, the corresponding crest
gate begins to float.  The gate then rises ahead of the reservoir surface,
maintaining an increasing freeboard above the reservoir (pl. 2-15), but with
the maximum rate of rise of each crest gated limited to approximately 6 feet
per hour.  When the water surface inside each gate pit has reached
approximately 699 feet, the corresponding crest gate has reached its maximum
elevation of 710 feet.

During the floods of 16 February 1980 (when the reservoir water surface
elevation reached its all-time historical maximum of 705.10 feet) and 1 March
1983 (maximum reservoir surface 702.53 feet), all crest gates had risen to
their maximum height of 710 feet.

If the reservoir water surface elevation were to peak below 699 feet,
the water in each gate pit will begin to flow out through the inlet, back into
the reservoir, and the crest gate will be gin to lower.

During the storm and reservoir impoundment of 20-24 February 1944, the
automatic operation of each crest each gate was recorded, and the results are
diagramed on plates 2-16 and 2-17.  Plate 2-16 depicts the rise and fall with
time of both the reservoir water surface and each of the seven crest gates on
22 February 1944.  Plate 2-17 plots the crest gate elevation against the
reservoir water surface elevation.  The lag of each crest gate behind the rise
or fall of the reservoir can be seen on plate 2-17.

c.  Water Surface Elevation 699-712 feet.  As can be
seen on plate 2-15, the top of each crest gate is maintained at maximum
elevation of 710 feet for reservoir surface elevations between approximately
699 feet and 712 feet.  The latter number is the current setting of an
adjustable elevation at which the crest gates begin to automatically lower.
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The diagrams of Plate 2-14 show a cable stretching from the crest gate
around an idler wheel and a pair of pulleys to a float housed within a float
well located within the reservoir.  At a water surface elevation of about 710
feet ( diagram II), the idler wheel has been lifted to near the top of its
slot by upward forces exerted by both the float and the floating crest gate.

d.  Water Surface Elevation 712-715 feet.  When the
reservoir water surface elevation (and hence the water surface inside each
float well) reaches 712 feet (according to the current setting), the idler
wheel rises sufficiently to hoist the lift valve, opening the outflow conduit,
and allowing water to escape from the gate pit (pl. 2-14, diagram III).  Since
the outflow conduit is larger than the inflow conduit, the water surface in
the gate it lowers, and the floating crest gate also begins to fall until the
lift valve reaches a level at which the inflow to, and outflow from the gate
pit are balanced.  The rate of spill over the top of the lowering crest gates
is now increasing rapidly.

The lowering of the crest gates as a function of the rising reservoir
surface (between 712 and 715 feet–-the current settings) can be seen on Plate
2-15.  The mechanical cause of the automatic lowering of each crest gate is
the continued rise of the float inside the float well.

The leverage that is exerted by the rising float (pl. 2-14) is
determined by settings of the Crest Gate Control Mechanism.  These are
described on plate 2-18.  According to the current settings, a float-rise of 3
feet (from 712 to 175) will lower the top of the crest gate all the way down
from its maximum elevation of 710 to its lowest position of 700 feet (pl. 2-
12).

It should be noted that the physical top of the crest gate is its
exposed end point when the gate is mostly or totally elevated (pl. 2-14,
diagrams II and III).  As the gate is lowered, the highest point on the gate
travels along the curved upper surface of the gate, progressively closer to
the gate hinge (pl. 2-14, diagram I).

The minimum time required for the crest gates to lower all the way from
710 to 100 feet is about 15 minutes.

e.  Water Surface Elevation Above 715 feet.  For any
reservoir water surface elevation 715 feet (according to the current setting),
the crest gates will have completely lowered to the ogee crest elevation of
700 feet (pl. 2-15), and water will be spilling over all seven bays of the
spillway at depths exceeding 15 feet.

2.  Spillway Discharge Rates.  Plate 2-19 depicts the
rating curve for the discharge through the seven spillway bays as a function
of reservoir water surface elevation, given the current fully automatic crest 



2-6

gate settings.  For reservoir surface elevations between 710 and 712 feet, the
discharge over the top of the crest gates increases very slowly.  At
elevations between 712 and 715 feet, however, the rate of discharge increases
very rapidly with elevation, as the crest gates lower from 710 to 700 feet.

One characteristic of this type of crest gate is that for reservoir
elevations in excess of 712 feet (as the crest gates are currently set), the
spill rate increases so rapidly that serious downstream flooding could result
in the event of a reservoir surface elevation of 713 or 714 feet.  The
Standard Project Flood is calculated to produce a maximum reservoir surface
elevation of 713.52 feet.  This is discussed and illustrated in more detail in
Section 8-02.b.

3.  Adjustments of Crest Gate Settings.  The crest
gates, as currently set, begin to lower automatically when the reservoir
surface elevation reaches 712 feet.  They complete their lowering process when
the reservoir surface reaches 715 feet.  Theses elevations are individually
adjustable within certain limits.

The reservoir surface elevation at which the crest gates begin to lower
automatically can be individually set between 710 feet and 715 feet.  The
reservoir surface at which the gates become fully lowered can be set between
710 feet and 716 feet.  The mechanisms by which these adjustments are
possible, along with diagrams, discussions, and examples of how such
adjustments are made, are depicted on plate 2-18.

(b) Semi-Automatic Crest Gate Operation.  It is also
possible for the control mechanism of each crest gate to be adjusted so that
the gate will float upward ahead of a rising reservoir surface, but will
remain at any selected elevation from 700 though 710 feet inclusively, without
automatically lowering again as the reservoir surface continues to rise above
elevation 710 feet.  This semi-automatic operation procedure option is
described on plate 2-18, and in more detail in the Operation and Maintenance
Manual for Sepulveda Dam, Los Angeles River Improvements, Los Angeles County
Drainage Area, California (December 1970).

Implementation of this semi-automatic type of crest gate control
requires a minimum of one-half hour for each of the seven crest gates, and
requires the physically demanding labor of at least one person (for the
opening and closing of nine gate valves by the turning of large heavy valve
wheels).  If all gates were to be placed from fully automatic operation into
semi-automatic operation at the same time (for example, during a major storm
and runoff event), a crew of seven trained persons would be required.  The
same task could perhaps be accomplished with a crew of four, working for at
least one hour.  (In the opinion of the current Sepulveda Dam Tender, two
gates are about the maximum that one person could change at one time without
becoming overly fatigued.)

The reverse procedure (from semi-automatic to fully automatic) involves
approximately the same time and manpower requirements.

During a major storm event, with streets flooded and with helicopter



2-7

travel dangerous because of low clouds and strong winds, it may not be
practical to transport a crew to Sepulveda Dam in time to implement such semi-
automatic operation in order to avoid the automatic lowering of the crest
gates.  On the other hand, the crest gates must not be left on semi-automatic
operation permanently.  This would defeat the purpose for which fully
automatic crest gate operation is designed and programmed in order to prevent
overtopping and failure of the embankment of the dam by a Probable Maximum
Flood.  (And for the same reasons as transport a crew to the dam in time to
change the crest gate operation from semi-automatic to fully automatic in
anticipation of a near Probable Maximum Flood.)

(C) Manual Crest Gate Operation.  The crest gates can also
be operated manually during periods of low or zero water storage behind
Sepulveda Dam, as is illustrated on plate 2-18.

1.  Testing, Using City Water.  In this test
operation, which is normally performed once each year, city water is piped
into the gate pit to of each crest gate, and the gate is floated to its
maximum elevation of 710 feet.  The water is then released, and the gate
lowers to its minimum elevation of 700 feet.  The entire test operation of all
seven crest gates takes several hours and requires many thousands of gallons
of city water.

The automatic lowering of the spillway gates cannot, however, be tested
by the use of city water.  There is no easy way t sustain high water in the
float well.  Furthermore, no historical flood has ever approached the
threshold of automatic lowering (currently set at 712 feet), so no natural
test of this feature has ever occurred.

2.  Emergency Manual Operation.  If the control
mechanism of any crest gate should become inoperative, there is an emergency
procedure by which a crest gate can be manually raised or lowered. 
Implementation of this procedure requires at least one-half hour, and requires
the services of one able-bodied crew member for each gate.

(3) Spillway Apron.  Water Spilling over the raised crest gates
would cascade down across the ogee onto the spillway apron.  This apron is a
large concrete slab with a gentle downward slope, extending 694 feet
downstream of the ogee (see pls. 2-05 through 2-09).

e.  Reservoir Lands.  The boundaries of this normally dry reservoir are
defined according to the real estate acquired by the Federal Government for
the purpose of flood control behind Sepulveda Dam.  These boundaries (shown on
pl. 2-07) encompass a total of 2,097 acres and extend essentially from the San
Diego Freeway (I-405) on the east and the Ventura Freeway (U.S.-101) on the
south to Victory Boulevard on the north and to about 0.2 miles beyond Balboa
Boulevard on the west, with a strip of flood control land about 0.4 mile wide
extending westward on either side of the Los Angeles River to White Oak
Avenue.
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Table 2-01 lists the volume of, and area covered by, impounded water in
Sepulveda Reservoir as a function of water surface elevation.  Plate 2-20
graphically depicts these relationships.  Exhibit D is a detailed table of the
reservoir water surface elevation vs. capacity (storage) for Sepulveda Dam.

The inundation caused by the impoundment of water to specific elevations
behind Sepulveda Dam are shown in table 2-02.

f.  Los Angeles River Channel.  The channel of the Los Angeles River,
along most of its length below Sepulveda Dam, and for about 7 miles upstream
of Sepulveda Dam, is of concrete construction on the sides and bottom, either
rectangular or trapezoidal, with a shallow rectangular low-flow channel in the
center.  The channel capacities and configurations of the Los Angeles River
between Sepulveda Dam and the Pacific Ocean are depicted on plate 2-04.

2-04. Related Control Facilities

The flows of the Los Angeles River, upstream to the confluence with
Tujunga Wash, is regulated exclusively by Sepulveda Dam.  Below Tujunga Wash,
the Los Angeles River is regulated jointly by Sepulveda, Pacoima, Lopez, and
Hansen Dams.  Still farther downstream, other dams, including Devil’s gate and
Whittier Narrows, are added to the list (see Section 4-11).

2-05 Real Estate Acquisition

The boundaries of real estate that the U.S. Army Corps of Engineers
acquired for Sepulveda Reservoir are depicted on plate 2-07.  The original
cost of this 2,097-acre acquisition, which took place between 1939 and 1942,
was $1,497,595.

2-06. Public Facilities

Plate 2-07 is a map of Sepulveda Reservoir, depicting the various
recreational and other facilities that comprise the Sepulveda Basin Master
Plan.

A summary and discussion of existing and proposed facilities within
Sepulveda Reservoir is contained in the U.S. Army Corps of Engineers Final
Report of Sepulveda Basin Master Plan, Final Environmental Impact
Report/Environmental Impact Statement (March 1981) and the Sepulveda Basin
Recreation Lake; Feature Design Memorandum (March 1987).  Table 2-03 lists
these facilities.

In accordance with guidance outline in EC 113–2-121, the Corp s of
Engineers participates with the City of Los Angeles in a cost-sharing program
for recreational development, known as the Code 710 Program.  The Sepulveda
Basin Master Plan, Final Environmental Impact Report/Environmental Impact
Statement, approved in March 1981, provides the basis for future development
within the basin.
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a.  Recreation Facilities.  Bull Creek Park, located in the central area
of Sepulveda Flood Control Basin, is to be composed of a 26-acre recreation
lake and adjacent facilities and 134 acres of park lands.  The park will
provide multiple recreational opportunities including bicycling, jogging,
hiking, non-motorized boating, informal play activities, and picnicking.

The recreation lake facility is currently under construction.  The
volume of the lake will be approximately 180 ac-ft at a maximum water surface
elevation of 704.5 feet.  The entire lake will be formed by excavation. 
Materials excavated from the lake are deposited along the northern perimeter
of the site above the Probable Maximum Flood (PMF) elevation of 716.66 feet
resulting in no net impact to the Sepulveda Basin that inundate the recreation
lake facility.

b.  Wildlife Management Facilities.  A wildlife area is located in the
eastern portion of the Sepulveda Basin.  North of Burbank Boulevard, near the
intersection of Woodley Avenue, a wildlife management section is currently
under expansion; upon completion of the current phase the management section
will include a 15-acre riparian area, an 8-acre Oak-woodland area, a 26-acre
native grassland and coastal sage scrub area, and an 11-acre wildlife pond. 
At a maximum water surface elevation of 684 feet, the approximate volume of
the pond will be 43 ac-ft.  The volume will be completely compensated for by
excavating material upstream and adjacent to the dam spillway structure below
the spillway crest elevation (700 feet, NGVD), and removing the material from
the basin.  An overflow spillway will keep the maximum elevation of the pond
at 684 feet by passing excess water to the Los Angeles River Channel.  South
of the intersection of Burbank Boulevard and Woodley Avenue is a designated
wildlife area though no current or future plan exists for enforcement of
wildlife management policies.  Again, no net impact to flood control capacity
of Sepulveda Dam has occurred as a result of wildlife mitigation activity.

c.  Arts Park Facility.  In the north-central corner of Sepulveda Basin,
closest to urban areas with high intensity use and adjacent to the recreation
lake, an Arts Park has been designated.  The park will be limited to tents and
other temporary structures that would be erected seasonally.  The Arts Park
poses not threat to Sepulveda basin’s primary objectives of flood control.

It can be anticipated that, in time, public facilities within the
Sepulveda Flood Control Basin will be inundated at various elevations.  It is
for this reason that all projects within the basin must comply with hydraulic
criteria as developed by the U.S. Army Corps of Engineers (Sepulveda Basin
Recreation Lake: Feature Design Memorandum (March 1987)).
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Subsequent phases of future project development intended for enhancement
of public recreation and wildlife preservation must also not impact flood
control objectives.  Flood management needs are the primary purpose of
Sepulveda Basin, with all future development adhering to these needs and
requirements.

d.  Wastewater Treatment Facilities.  Located in the northeast corner of
the Sepulveda Flood Control Basin is the Donald C. Tillman Water Reclamation
Plan (TWRP).  TWRP is owned and operated by the City of Los Angeles,
Department of Public Works on land leased by the department from the U.S. Army
Corps of Engineers since 1969.  The plant was place on-line in September 1985
and currently provides advanced secondary treatment for an average influent of
40 million gallons per day.  Phase II expansion of TWRP is expected to be
completed in 1991, increasing the capacity of the plant to 80 million gallons
per day.

As a result of continuing urbanization in the San Fernando Valley
(causing an increase in the expected inflow), the TWRP is located within the
expected 100-year frequency flood water surface elevation (see pl. 2-07),
increasing the chances of inundation of the plant.  Because TWRP was
constructed with Federal assistance, the National Flood Insurance Act
Amendments of 1973 required that it be protected from the 100-year frequency
flood event ( see table 1-01; Environmental assessment, Water Control Plan,
Sepulveda Flood Control Basin, (may 1987)).  The Environmental Protection
Agency (EPA) has thus requested the City of Los Angeles to provide a floodwall
and/or floodproofing for the plant.  The design is currently under evaluation,
however, the design alternative chosen will no result in any net negative
impact to the flood control capability of the Sepulveda Flood Control
Reservoir.  As stated in previous sections of this report, operation of the
reservoir is committed to flood control objectives regardless of any
deleterious effects that may occur to facilities within the basin.  In the
event the TWRP becomes inundated during flood control operations, the plant
would be shut down and all sewage would be diverted via a sewer line connected
with the Los Angeles Hyperion Treatment Plant.

Any future development associated with the TWRP will be subject to the
same conditions stated above, to preserve the flood control capability of the
Sepulveda Food Control Reservoir.
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III - HISTORY OF PROJECT

3-01 Authorization

The construction and operation of Sepulveda Dam and other flood control
projects in Los Angeles County by the U.S. Army Corps of Engineers are
authorized by several Acts of Congress: the Emergency Relief Appropriation
Acts of 8 April 1935 and 8 April 1936; and the Flood Control Act of 22 June
1936 (PL 74-738), as amended by the Acts of 15 May 1937 and 28 June 1938 (PL
75-761); plus the Flood Control Act of 18 August 1941 (PL 77-228).

3-02 Planning and Design

The need for flood control in the coastal drainages of Los Angeles
County was recognized before 1900, but really began to grow after the floods
of January and February 1914.  On 12 June 1915, Los Angeles County Flood
Control District (now Los Angles County Department of Public Works, Hydraulic
Division) was created.  This new County agency worked with the Corps of
Engineers, Los Angeles District, on various minor flood control projects, but
it was not until two decades later that major flood control construction
projects were given serious consideration.

The major flood of 1 January 1934 emphasized the need for major flood
control projects in southern California, and the Federal Depression-relief
jobs programs provided the financial vehicle for comprehensive construction
programs.

In 1935 and 1936, the Corps of Engineers, Los Angeles District, and Los
Angeles County Flood Control District became partners in a large Works
Progress Administration contract to design a comprehensive flood control plan
for Los Angeles County.  The Flood Control Act of 1936 changed the Civil Works
mission of the Corps of Engineers from one of temporary status (designed to
relieve unemployment during the Depression), to one of permanent
responsibility for flood control.

During the next three years, a comprehensive flood control system for
the Santa Ana, San Gabriel, and Los Angeles Rivers and their tributaries was
designed.  The included a Definite Project Report for the control of Los
Angeles River, submitted in December 1936.

The severe storm and flood of February-March 1938 provided additional
impetus for the need for a comprehensive flood control program in southern
California, and it provided excellent rainfall and runoff data for use in new
design criteria and as verification for existing design criteria.

Increasing hostilities overseas in 1938 and 1939 created still another
aspect of flood-control–its importance to national defense through the need to
protect defense industry facilities that were subject to flooding.
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One of the components of the comprehensive flood control system under
consideration for southern California was a large dam and reservoir on the
main stem of the Los Angeles River in the San Fernando Valley.  Several sites
for this structure were examined, and the one ultimately selected was
considered to be a best overall combination as to effectiveness, cost, and
minimum disruption to existing dwellings, utilities, railroads, and other
facilities (see table 1-01: Survey Report, Sepulveda Dam (January 1940) and
Analysis of Design, Vol. I, Sepulveda Dam (August 1939, rev. October 1941)). 
The dam that was to be built on this site was named Sepulveda because of its
location.

3-03 Construction

After approval of the final designs, construction on Sepulveda Dam was
authorized, and work began on 31 December 1939.  The crest gates and the
outlet gates were completed in July 1941, and construction of the embankment
and appurtenant concrete structure was completed on 30 December 1941.  The
cost of the project, which was financed by Federal funds, was $6,650,561.

At the time that Sepulveda Dam was completed, the downstream channel
capacity on the Los Angles River was 7,100 cfs.  A major channel improvement
project, conducted in 1951-1953, increased the channel capacity to 16,900 cfs.

3-04 Related Projects

Sepulveda Dam is one component of a large Los Angeles County Drainage
Area system of flood control dams and improved river channels.  The operating
agencies and major of features of six reservoirs that directly affect the Los
Angeles River (in addition to Sepulveda Dam), plus four other reservoirs in
this system are discussed in Sections 4-10 and 4-11 of this manual.

In addition to the facilities discussed in the above mentioned sections,
there is an old dam on the upstream Browns Canyon Wash that is now completely
filled with debris and thus functions merely as a waterfall.  Its origins are
unknown, according to the Los Angeles County Department of Public Works’
historians.

3-05 Modifications to Regulations

At the time of construction of Sepulveda Dm in 1941, the downstream
channel of the Los Angeles River had a capacity of about 7,100 cfs. 
Therefore, the initial water-control plan limited releases from Sepulveda Dam
to 7,100 cfs or less, depending upon downstream tributary flow.  In 9153 the
U.S. Army Corps of Engineers improved the downstream channel, developing a
capacity of about 16,900 cfs.  Accordingly, the water control plan was then
revised to allow release rates as high as the new channel capacity.  Within
this upper limit, the operating criteria for Sepulveda Dam were based strictly
upon reservoir water surface elevation criteria, irrespective of downstream 
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channel conditions.  Those basic criteria were applied for use in this manual
(see Exhibit A), with additional options to consider real-time storm and
channel conditions and available forecast information.

3-06 Principal Regulation Problems

There have been no major problems in the regulation of Sepulveda Dam
since construction was completed in 1941.  The dam has never spilled; there
have never been any structural deficiencies or major hydraulic malfunctions. 
The dam has performed very adequately since its construction.

During the storms and impoundments of January 1943 and February 1944
(see Sections 8-02.c.(1) and (2)), the trash racks became clogged from excess
debris accumulation, impending flow through the outlet works.  The condition
was remedied in November and December 1944, when the racks were modified below
elevation 687.5 feet by the removal of some of the frames and I-beams.
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IV - WATERSHED CHARACTERISTICS

4-01. General Characteristics

The drainage area of the Los Angeles River and its tributaries above
Sepulveda Dam is 152 square miles, comprising the westernmost portion of the
Los Angeles County Drainage Area (pl.2-02), and covering virtually the entire
San Fernando Valley and surrounding mountain slopes west of Interstate Highway
405 (San Diego Freeway) (pl.2-03).

The drainage area boundary on the south is formed by the Santa Monica
Mountains; on the west, but the Simi Hills; on the north, by the Santa Susana
Mountains; and on the east by a line extending approximately north and south
across the valley and generally along the San Diego Freeway (pl. 2-03).

The headwaters of the Los Angeles River are in the Simi Hills on the
west, formed by Chatsworth Creek, Dayton Canyon Wash, Bell Creek, and Arroyo
Calabasas (pl. 2-03).  Other major tributaries above Sepulveda Dam include
Devil Canyon, Brown’s Canyon, Limekiln Canyon, Wilbur, and Aliso Canyon
Washes; and Caballero and Bull Creeks.  The longest watercourse above the dam
is Devil Canyon-Brown’s Canyon-Los Angels River (See pls. 2-03 and 4-09). 
This watercourse is about 19 miles long with an average slope of 143 feet per
mile.

4-02. Topography

Approximately 85 square miles of the drainage basin above Sepulveda Dam
is of relatively steep, mountainous terrain, and about 67 square miles is of
comparatively flat valley floor.  Elevations in the valley vary from 668 feet
at the base of the dam to about, 1,200 feet at the base of the foothills.  The
average elevation of the Santa Monica Mountains is about 1,700 feet, NGVD;
that of the Simi Hills is about 1,800 feet, NGVD; and that of the Santa Susana
Mountains is about 2,000 feet, NGVD.  The highest point in the drainage area
is San Fernando Peak, in the Santa Susana Mountains, having an elevation of
3,741 feet, NGVD.

4-03. Geology and Soils

The dam is located in the San Fernando Valley which lies between the
Santa Susana and San Gabriel Mountains to the north, the Santa Monica
Mountains to the south, the Verdugo Hills to the east and the Simi Hills to
the west.  The valley is approximately 20 miles in length and ranges in width
from 2 to 12 miles.

The San Gabriel, Verdugo, Santa Susana, and Santa Monica Mountains are
part of the Traverse Ranges.  The San Gabriel Mountains are generally composed
of Mesozoic and older igneous and metamorphic rock.  The Verdugo Mountains are
in an uplifted sliver of crystalline rock, along the south side of the San
Gabriel Mountains.  The Santa Monica Mountains are composed mainly of 
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Cretaceous to Miocene sedimentary and volcanic rock.  The Santa Susan
Mountains are composed mainly of Miocene to Pleistocene marine and non-marine
sedimentary rock.  The adjacent Santa Susan Knolls are composed of upper
Cretaceous marine sedimentary rock.

The greater part of the San Fernando Valley is overlaid by Recent
Alluvium, consisting of unconsolidated and unweathered, poorly graded clay,
silt, gravel, and boulders.  The eastern half o the plain is largely dominated
by Tujunga Wash and contains coarser alluvium than is granitic origin.  Along
the Los Angeles River above the confluence with Tujunga Wash the alluvium is
notably lacking in boulders and in appreciable quantities of coarse gravel. 
The dam site is almost entirely covered by Recent Alluvium composed of
relatively fine material.

Between one and two miles west (upstream) from the spillway site there
is a low, topographic ridge lying about midway between the river and Ventura
Boulevard.  The ridge is nearly a mile long, east and west, and is covered at
both ends with older alluvium.  About two miles east (downstream) from the
spillway site and on the north side of the river there is a somewhat longer
east-west ridge along which older alluvium is exposed.  Elsewhere throughout
the valley, particularly in the northern part, there are numerous small
terraces of older alluvium at elevations somewhat above that of recent
deposits.  These terraces have been raised above the general level of present
deposition and are now covered by a reddish-brown soil typical of older
alluvium.  Recent and older alluvium comprise the unconsolidated formations
found within the valley.  Both are continental deposits of Quaternary Age.

Underlying the unconsolidated alluvium formations are the Tertiary
(Miocene) shales and sandstones which forms the bedrock of this area.  The top
of bedrock ranges in depth from surface exposures south of Ventura Boulevard
to more than 400 feet below the general ground level vicinity in which bedrock
was penetrated to depths of several hundred feet.  In general, the strike of
this bedrock surface is parallel to the course of the Los Angeles River and
the dip is northeasterly.  The only outcrop of bedrock near the proposed site
and north of Ventura Boulevard is at the central part of the low ridge
previously mentioned as lying upstream from the spillway site.  This outcrop
of consolidated formation is classified as Tertiary (Miocene) shale, and lies
between the two exposures of older alluvium which occupy either end of the
same ridge.  Its isolated position is due to an upthrust movement of
formations north of the covered fault line parallel to the ridge.

4-04 Sediment

Sediment production within the drainage area abo e Sepulveda Dam varies
considerably, according to terrain.  In the urbanized valley areas, production
is at a minimum, and has been decreasing over the years as the percentage of
urbanization has increased.  In the steep and largely unurbanized mountain and 
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foothill areas, sediment production is significant, particularly during
periods of recurring heavy rains, and especially great after a severe brush or
forest fire.  Upstream reservoirs and debris basins intercept part of this
sediment load (see pl. 2-03).

A 1969 report by the U.S. Army Corps of Engineers, Los Angeles District
entitled, Draft: Sedimentation Studies for Sepulveda Flood Control Basin, June
1961 Survey (September 1969) indicates that between November 1944 and June
1961, a total of 141 acre-feet of sediment was deposited into Sepulveda
Reservoir.  This represents 0.8 percent of the total available storage to
elevation 710 feet (spillway crest with crest gates raised).  See table 4-11.

The rate of sediment accumulation in Sepulveda Reservoir, according to
surveys (see table 4-11) appears to be relatively minor, and is thus
considered insignificant to the viability of the project’s flood control
function.

4-05 Climate

The climate of the drainage area above Sepulveda Dam is generally
temperate and semi-arid, with warm dry summers and mild, moist winters.

a.  Temperature.  Average daily minimum/maximum winter temperatures
(degrees Fahrenheit) range from about 40/65 on the valley floor to about 35/55
in the surrounding mountains.  The corresponding summer figures are about
65/95 and 60/85 respectively.  All-time low/high extremes of temperatures are
about 10/120 in portions of the valley and about 5/110 in the mountains.

Table4-01 shows average and extreme temperature data for Burbank,
California (located about 9 miles east of Sepulveda Dam)-- the nearest station
with complete climatological data.  The regular U.S. Weather Bureau station at
Burbank was closed in 1965, so the climatological data in table 4-01 extends
only through 1964.

b.  Precipitation.  Plate 4-01 shows the normal annual precipitation
over the Sepulveda drainage and surrounding areas.  Within the Sepulveda
drainage itself, normal annual precipitation ranges from less than 15 inches
over much of the valley floor to more than 22 inches atop both the Santa Susan
Mountains to the north and the Santa Monica Mountains to the south.

Table 4-01 lists the man and maximum observed monthly precipitation for
Burbank, California.  Table 4-01 lists the mean and maximum observed monthly
precipitation for Burbank, California.  Table 4-02 lists the same for
Sepulveda Dam and for three stations within the Sepulveda drainage basin. 
This table shows that there can be great year-to-year variability in monthly,
as well as annual, precipitation.  Not listed in these tables are the minimum
observed monthly precipitation values, which for each station are at most 0.01
or 0.02 inches for every month of the year.
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Table 4-03 is a precipitation depth-duration-frequency tabulation for
the centroid of the watershed above Sepulveda Reservoir. In it are listed the
computed point-value precipitation depths for durations of from 5 minutes to
24 hours, and for return periods from 2 years to 100 years.  Data for this
table were obtained from the National Oceanic and Atmospheric Administration
publication, NOAA Atlas 2.

(1) Winter Storms.  Most precipitation in southern California
coastal drainages occurs during the cool season, primarily from November
though early April, as mid-latitude cyclones from the north Pacific Ocean
occasionally move across the West Coast of the United Sates to bring
precipitation to southern California.  Most of these storms are of the general
winter type, with hours of light to moderate steady precipitation, but with
occasional heavy showers or thunderstorms.  Plate 4-02 depicts the time
distribution of precipitation during the intense winter storm of 16-17
February 1980 at Sepulveda Dam and in the upstream watershed.

(2) Summer Storms.  Two other types of storms can affect southern
California, although they are relatively rare.

(a) Local Thunderstorms.  During humid periods between July
and September, the deserts and eastern mountains of southern California
experience occasional thunderstorms.  On a few occasion, these can drift
westward into the coastal drainages, including the Sepulveda watershed.  These
thunderstorms can at times result in very heavy rain for short periods of time
over small areas.

(b) General Storms.  General summer storms in southern
California are quite rare; but on occasion a tropical storm from off the west
coast of Mexico can drift far enough northward to bring rain, occasionally
heavy, to southern California (sometimes with very heavy thunderstorms
embedded).  The season in which these storms are the most likely to
significantly affect southern California is mid August Through early October,
although there have been some effects in southern California from tropical
storms as early as late June and as late as early November.

On rare occasions, souther California has received light rain from non-
tropical general summer storms, some of which have exhibited some
characteristics of general winter storms.

c.  Snow.  Snow in southern California is relatively uncommon at
elevations below 6,000 feet and is extremely rare below ,2000 feet.  Although
even the valley floor has experienced light snow on isolated occasions,
snowfall and snowmelt are not considered to be a significant hydrologic factor
in the Sepulveda drainage.

d.  Evaporation.  Few formal studies of evaporation have been made in
the San Fernando Valley; and since Sepulveda Reservoir is normally dry, with
any impoundment generally lasting less than 24 hours, evaporation is not a 
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major consideration at this site.  Studies for nearby locations indicate that
mean daily evaporation ranges about one-quarter inch in winter to about one-
half inch in summer.  On days of very strong, dry Santa Ana winds, evaporation
can be considerably greater than one inch.

e.  Wind.  The prevailing wind in the San Fernando Valley is the sea
breeze.  This gentle onshore wind is normally strongest during late spring and
summer afternoons, with speeds in the western San Fernando Valley typically 10
to 15 mph.

The Santa Ana is a dry desert wind that blows from out of the northeast,
most frequently during late fall and winter.  This type of wind does not
normally occur when water impounded behind Sepulveda Dam.  The characteristic
very low humidities and strong gusts of Santa Anas (which can exceed 70 miles
per hour at times) usually create very high fire hazards, but can also be
instrumental in drying a saturated watershed, thus reducing the flood hazard.

Rainstorm-related winds are the next common type in southern California. 
Winds from the southeast ahead of an approaching storm average 20-30 mph, with
occasional gusts to more than 40 mph.  West to northwest winds behind storms
can sometimes exceed 35 mph, with higher gusts.

4-06. Storms and Floods

All of the major inflow and impoundment events in the history of
Sepulveda Dam have been the result of general winter storms.

Prior to the construction of the dam, there were a number of major
storms and floods on the Los Angeles River, including those of January 1862,
February and March 1884, January and February 1914, January 1915, February -
March 1938.  There was also on e significant summer tropical storm that
occurred in September 1939, but no widespread flooding on the Los Angeles
river resulted from this event.

a.  Storm and Flood of February - March 1938.  The flood of 27 February
- 3 March 1939 was the most destructive of record on the Los Angeles River and
several other streams of southern California, and its occurrence played a
major role in the justification for the construction of Sepulveda Dam.

The storm developed as a series of low-latitude north Pacific
disturbances and brought several bands of very heavy rain to southern
California during a 5-day period.  The intense band occurring during 1-2 March
produced a peak flow of 11,600 cfs on the Los Angeles River at Van Nuys
Boulevard (about 1.8 miles below the Sepulveda Dam site–see pl. 2-04), with a
total volume of runoff for the 5-day storm estimated to be 16,400 acre-feet at
that location.  This flow combined with heavy runoff from the Tujunga Wash and
other tributaries to produce a very destructive flood on the Los Angeles River
through the southeastern San Fernando Valley, downtown Los Angeles, and
downstream locations.
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b.  Storms and Floods since 1941.  Several of the major storms and
floods that have occurred on the Los Angeles River since the completion of
Sepulveda Dam in 1941 are discussed in Section 8-02 of this manual.

4-07 Runoff Characteristics

Runoff from the watershed is characterized by high flood peaks of short
duration that result from high-intensity rainfall on the urban watershed.  The
time of concentration at the dam site is 1.5 hours.  Flood hydrographs are
typically of less than 12 hours’ duration and are always less than 48 hours’
duration.  Inflow rates drop rapidly between storms, and inflow during the dry
summer season is approximately 65 cfs due to outflow from the Donald C.
Tillman Water Reclamation Plant.  Long-term average inflow to Sepulveda Dam
for the period 1930 through 1979 is reported by the U.S. Geological Survey as
24,920 acre-feet per year (or 34.4 cfs).  Table 4-04 lists historic peak
inflows to the Sepulveda Dam site from 1930 to 1987.  Table 4-05 lists the
annual maximum of inflows, outflows, and capacity (storage), elevation, and
surface area at Sepulveda Dam from 1942 through 1987.

The greater Los Angeles area has historically experienced long-term wet
and dry periods.  Plate 4-03 illustrates the historic regional response of
flood peaks from the 1870's to the 1970's.

Increasing urbanization and upstream channelization have caused inflow
peaks and volumes to rise dramatically in recent years.  Most of the valley
area is urbanized, with a high percentage of the ground surface covered by
paving or structures.  Urbanization continues to increase in the western San
Fernando Valley, but at a somewhat slower rate than that which occurred
between 9150 and 1975.  IN the residential areas, much of the uncovered soil
is under cultivation by grasses, trees, and plants.  There remains a small and
decreasing amount of commercial agriculture in the valley, especially in the
far western portions.  The small and diminishing amount of uncultivated native
vegetation remaining in the valley consists of grass and scattered shrubs. 
The watershed currently has about 35 percent impervious cover.  Plate 4-04
shows the historical increases in impervious cover over the past 50 years.  An
increase to about 45 percent impervious cover is projected for the year 2030.

Plate 4-05 shows the historic increase at peak inflow in response to
watershed urbanization changes.  Average annual peak inflow has risen from
approximately 2,000 cfs in 1930 to about 12,000 cfs in 1980, and is expected
to continue to rise more moderately over the next 50 years.

Table 4-06 summarizes the effect of watershed urbanization on increasing
peak and volume characteristics of reservoir inflow.

For the period of 1970 to 1985 the median annual inflow was 62,797 acre-
feet.  Table 4-07 provides average monthly inflows for the 1970 to 1988
period.  These values are considered representative of current 1987
conditions.
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Plate 4-06 presents an inflow frequency curve computed for present
watershed conditions and an outflow frequency curve computed for the present
operating criteria.  Plate 4-07 is an elevation frequency curve for Sepulveda
Reservoir, based upon, and adjust for, 1980 conditions.  Table 4-08 lists the
values of the curves of plates 4-06 and 4-07 at specific return periods (or
specific frequencies).  These values were obtained from the Draft: Los Angeles
County Drainage Area Review: Part I, Hydrology Report (February 1988), a study
performed by the U.S. Army Corps of Engineers, Los Angeles District.

In general, antecedent precipitation is required as a prerequisite for
the occurrence of large floods from the unurbanized parts of the watershed. 
With substantial antecedent precipitation resulting from a series of winter
storms, precipitation loss rates may decrease to as low as 0.15 inch per hour
by the time a major storm occurs.  Because much os the watershed is urbanized,
however, significant runoff events may occur even when dry antecedent
conditions exist.

Unit hydrographs values for the watershed upstream of Sepulveda Dam are
tabulated in table 4-09 and shown graphically on plate 4-08.

Unit hydrographs were derived using a rainfall distribution having
intensities of 1 inch per hour for each 15-minute period.  The derivation is
applied to the 152-square mile watershed above the dam.

4-08. Water Quality

Because Sepulveda Reservoir is strictly a flood control project that
rarely impounds water for more than 24 hours, it has not appreciable affect on
water quality.  The nature of the urban storm runoff entering the reservoir is
generally of poor quality.  Routine base flow (usually less than 10 cfs) is
typically high in salinity content, whereas storm runoff is generally low in
salinity content.  Also passing through Sepulveda Reservoir outlet works is
treated effluent from the Donald C. Tillman Water Reclamation Plant (TWRP);
average flow produced by the treatment area approximately 65 cfs.  In the near
future a portion of the reclaimed water produced by TWRP will be delivered for
use in the Recreation Lake, Wildlife Lake, and various agricultural sections
within Sepulveda Basin (see Sections 2-06.a., 2-06.b., 3-06.d., and 8-04; in
addition see table 1-01, Sepulveda Basin Master Plan, Final Environmental
Impact Report/Environmental Impact Statement (March 1981) and Sepulveda Basin
Recreation Lake: Feature Design Memorandum (March 1987).

Unless flood protection is provided for TWRP (as discussed above in
Section 2-06.d.) portions of the plant will become inundated at an elevation
of approximately 705 feet, NGVD.  Initially, contamination of surface waters
from untreated or partially treated wastewater sewage will occur.  Continued
increase of the water surface elevation will result in plant shut down and
diversion of untreated sewage to the Los Angeles Hyperion Treatment Plant.

Instream channel use downstream of Sepulveda Dam is limited.  Two
diversion exist for groundwater recharge facilities.  Generally the quality of 
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urban base flow has been so poor that these facilities are rarely used.  A
downstream reach with cobblestone invert near Griffith Park has been
identified as having some environmental attributes.  No actions taken to
regulate the discharge rates from Sepulveda Dam will adversely affect this
reach.

4-09. Channel and Floodway Characteristics

The channel of the Los Angeles River downstream from Sepulveda Dam is a
concrete-lined open channel: rectangular through the San Fernando Valley, and
trapezoidal from there to the Pacific Ocean (except for a short rectangular
portion just north of downtown Los Angeles) (see pl. 2-04).  Along portions of
the lower Los Angeles River, the trapezoidal sides are formed by levees that
rise above adjacent ground levels.

Channel capacities increase from 16,900 cfs just below Sepulveda Dam to
129,000 cfs from Del Amo Boulevard to the ocean (pl.2-04).  Travel times for
significant flows are also shown on plate 2-04, and include a total time of
3,2 hours from Sepulveda Dam to the ocean.

4-10. Upstream Structures

a.  Chatsworth Reservoir.  This now unused reservoir site formerly
served as a water-storage facility fro Los Angels Department of Water and
Power (DWP).  It is located on Chatsworth Creek in the far northwestern
portion of the San Fernando Valley, about 10 river miles above Sepulveda Dam
(see pls. 2-02 and 2-03).  Pertinent Data for Chatsworth Dam and Reservoir are
included in Exhibit C of this manual.

Chatsworth Dam, an older earthen facility, was deemed unsafe in 1969,
and not water has since been stored in Chatsworth Reservoir (all runoff is
passed directly through the outlet).  The structure was considered to be
unable to withstand a major earthquake—-a point that was underscored by the
severe damage sustained by the Lower Van Norman Dam in the February 1971 San
Fernando Earthquake (see Section4-10.c.).  DWP however, is considering a long
term plan to restore Chatsworth Reservoir for water supply impoundment.

It should be noted that whereas the normal outlet for Chatsworth Dam is
located at the south-central corner of the reservoir, the emergency spillway
is located at the far eastern end of the reservoir, and spillway flow would
flood a developed area adjacent to Tampa Avenue in Chatsworth.  From there,
these waters would drain southward toward Bell Creek and the Los Angeles
River, and eventually to Sepulveda Dam.

b.  Encino Reservoir.  This small reservoir, located in the steep
densely developed northern slopes of the Santa Monica Mountains south of the
San Fernando Valley (see pls. 2-02 and 2-03), is another water supply
reservoir, owned and operat4ed by DWP.  Pertinent Data on this reservoir is
included in Exhibit C.

Although this reservoir, filled by imported water, does not have a
regular outlet, the path of spillway flow, which would flood a residential
area, would be northward toward the Los Angeles River and Sepulveda Dam (see
pl. 2-03).
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c.  Los Angeles Reservoir.  Another water-supply reservoir, owned and
operated by DWP and located upstream of Sepulveda Dam, is Los Angeles
Reservoir.  Located at the north end of Bull Creek, in the far northern San
Fernando Valley about 8 rive miles north of Sepulveda Dam (see pls. 2-02 and
2-03), this reservoir was completed and began storing water in August 1977.

This facility was built as a replacement for the Upper and Lower Van
Norman Reservoirs, whose dams were found to be structurally unsound following
the February 1971 San Fernando Earthquake.  (The Lower Van Norman Dam was
severely damaged by the earthquake).  Both the Upper and Lower Van Norman Dams
have been reconstructed to modern safety standards, but the reservoir basins
behind these two dams now serve only for emergency flood control storage. 
They are now known as the Upper and Lower San Fernando Storm Water Detention
Basins.  Plate 4-10 (furnished by DWP) depicts the entire Los Angeles and San
Fernando Reservoir complex, including reservoirs and bypass channels.

Pertinent Data for Los Angeles Reservoir, which is fed by the main stem
of the California Aqueduct, and which serves as a major water supply facility
for the greater Los Angels area, included in Exhibit C.

4-11. Downstream Structures

a.  Lopez Dam.  This dam is constructed on Pacoima Wash in the far
northeastern San Fernando Valley, 6.4 miles above the confluence of Pacoima
Wash with Tujunga Wash.  This gated facility is owned by the Federal
Government and maintained by the U.S. Army Corps of Engineers, Los Angeles
District, as part of the overall Los Angeles County Drainage Area (LACDA)
flood control project.  The reservoir drainage area is 34 square miles. 
Pertinent Data for Lopez Dam are include in Exhibit C.

b.  Hansen Dam.  Located along Tujunga Wash,9 miles above its confluence
with the Los Angles River (see pl. 2-02), Hansen Dam is a major flood control
facility owned by the Federal Government and operated and maintained by the
U.S. Army Corps of Engineers, Los Angeles District, as part of the LACDA
system.  The reservoir drainage are is 151.9 square miles.

Like Sepulveda Dam, Hansen Dam controls floods on the downstream
portions of the Los Angeles River, as well as on Tujunga Wash, immediately
downstream of Hansen Dam.  During appreciable flows on the Los Angeles River,
these two dams must be operated as a system (see Section 7-05).

c.  Whittier Narrows Dam.  This unique flood control facility was built
by the U.S. Army Corps of Engineers at the narrows of the San Gabriel and Rio
Hond in Los Angeles County, just north of Pico Rivera (see pl. 2-02).  The
facility is Federally owned and is operated and maintained by the Corps of
Engineers.  The reservoir drainage area is 554 square miles.  Pertinent Data
for Whittier Narrows Dam are included in Exhibit C.
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This dam has the capability of diverting San Gabriel River inflow
westward for discharge into Rio Hondo.  During moderate and high reservoir
impoundment behind the dam, the waters from the two rivers combine within the
reservoir, and can be let out into either of the tow downstream channels. 
Thus a major portion of, and at times the total, inflow from the entire upper
Rio Hondo and San Gabriel River drainages can, when necessary or desired, be
passed into the lower Rio Hondo, and ultimately into the lower Los Angeles
River.  During significant flows, however, the outflow from Whittier Narrows
Dam is normally discharged into both the Rio Hondo and the San Gabriel River. 
Thus, along with Hansen Dam, Whittier Narrows Dam is operated in conjunction
with Sepulveda Dam to control floods on the lower reaches of the Los Angeles
River.

d.  Other Facilities.  Upstream of each of the three U.S. Army Corps of
Engineers dams discussed in Section 4-11.a. through 4-11.c., are once or more
additional dams with reservoir (see pl. 2-02 and Exhibit c).

(1) Pacoima Dam.  This project is water supply and flood control
facility of Los Angeles County Department of Public Works and is located on
Pacoima Wash upstream of Lopez Dam.  The reservoir drainage area is 28.2
square miles.

(2) Big Tujunga Dam.  This project is a water supply and flood
control facility of Los Angels County Department of Public Works and is on Big
Tujunga Creek above Hansen Dam.  The reservoir drainage area is 82.3 square
miles.

(3) Santa Fe Dam.  This Federally owned, U.S. Army Corps of
Engineers-operated flood control facility is on the San Gabriel River upstream
of Whittier Narrows Dam.  IT is operated in conjunction with Whittier Narrows
Dam, and thus, at times, indirectly in conjunction with Hansen and Sepulveda
Dams.  The reservoir drainage is 236 square miles.

(4) Other Projects.  There are numerous other water supply
reservoirs upstream of Whittier Narrows and Santa Fe Dams on Rio Hondo, San
Gabriel River, and their tributaries.  These cam be seen on plate 2-02, and
Pertinent Data for these reservoirs are included in Exhibit C.

4-12. Economic Data

a.  Population.  No population figures area available specifically for
the watersheds above or below Sepulveda Dam.  The San Fernando Valley is
estimate to have a population of approximately 1,081,000, according to the
1980 Census.  The population of the greater San Fernando Valley, including
Sunland, Tujunga, and Lakeview Terrace, is approximately 1,133,000.  Table 4-
10 lists the estimated population as of 1979 and the projected population for
the years of 1990 and 2000 for each of the four communities surrounding
Sepulveda Dam.  Sepulveda Reservoir lies in the center of these four
communities.
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b.  Agriculture. Agriculture was at one time a major activity in the San
Fernando Valley, both upstream and downstream of Sepulveda Reservoir but
declined sharply between 1946 and the early 1970's, as urban growth in the
valley displaced the existing farmland.

There remains a very small amount of commercial agriculture in the far
western valley, along with many small private orchards, vineyards, and
vegetable gardens.  There are a few remaining small private horse ranches in
the northwestern San Fernando Valley.

About 340 acres of Sepulveda Reservoir Land is leased by the U.S. Army
Corps of Engineers to commercial agriculture.  The primary products grown here
are corn, alfalfa, and other truck crops.  These agricultural leases are
limited to periods not exceeding 5 years and are subject to termination by the
Corps of Engineers if the Corps should require the land for other usage.

c.  Industry.  Industry has increased dramatically in the San Fernando
Valley since World War II, and is scattered throughout all portions of the
valley.  There is little heavy industry in any portion of the San Fernando
Valley.  There are a number of moderate-sized factories in the central and
northeastern portions of the valley, and a large amount of light industry
(especially electronics and related fields) is scattered throughout all
portions of the valley.

There is a corridor of commerce along the entire length of Ventura
Boulevard, which closely parallels the Los Angles River below Sepulveda Dam.

d.  Flood Damages.  Flood damage estimates are not available for most
floods that occurred in the Sepulveda Dam drainage area.  However, estimates
are available for the flood of 1938, which caused considerable loss of life
and major property damage in the Los Angeles County Drainage Area.  Although
no lives were lost in the Sepulveda drainage area, $43,300 in property damages
occurred. Considerable runoff occurred above and below Sepulveda Dam on 20
February and 3 March 1941.  Numerous thunderstorms were observed and flood
damage above the dam in the vicinity of Reseda was estimated at $370,960. 
Since completion of the dam in 1941,, there has been relatively little in the
way of damaging flows on the Los Angeles River.  There have, however, been a
few incidents in recent years in which water has left the channel as the
result of hydraulically unstable channel flow.  An example of this, which can
be seen in Photographs 4-01 and 4-02, occurred along the river 1.5 miles below
Sepulveda Dam in February 1980.  IN this and other cases, the water
approached, but did not enter, residential and commercial property alongside
the river.  Further downstream on the Los Angeles River through parts of Long
Beach, where the contribution from Sepulveda Dam constitutes on ly a
relatively small portion of the total flow, the water reached the top of the
levees, as can be seen by the debris left on the levees in Photograph 4-03.
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An ongoing Corps of Engineers review study for Los Angeles County
Drainage Area rivers and reservoir indicates that there is a fairly low level
of protection along the middle and lower portions of the Los Angeles River,
and that a storm and flood not greatly in excess of those experienced during
recent years (including the flood of 1969, 1978, and 1980, and 1983) could
overtop the levees on the Lower Los Angeles River.
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V - DATA COLLECTION AND COMMUNICATION NETWORKS

5-01. Hydrometeorological Stations

a.  Facilities.  Plate 5-01 is a map of gauging stations for
precipitation, reservoir level, and streamflow in and immediately surrounding
the watershed above Sepulveda Dam, plus the stream gauge stations on the Los
Angeles River between Sepulveda Dam and the Pacific Ocean.  These stations,
along with their latitudes, longitudes, and elevations, are listed in table 
5-01.  Many of the stations consist of more than one type of gauge, such as a
recording and a non recording precipitation gauge.  Stream gauge rating curves
for stations located between Sepulveda Dam and the Pacific Ocean are shown on
plate 5-02.  The relationship depicted between gauge height and discharge can
provide useful information about downstream channel conditions (this is
discussed further in section 8-09.c.; in addition rating tables associated
with the rating curves are given in Exhibit F).

b.  Reporting.  Hydrologic data from Sepulveda Dam and the upstream and
downstream watersheds are observed and reported in three different ways, as
illustrated in table 5-02.

(1) Manual.  The Sepulveda Dam Tender observes precipitation,
water surface elevation, and gate settings, and reports these to the District
Office, as described in Section 5-06.a.

(2) Recording Instruments.  The recording instruments store data
on paper tape, which is removed at predetermined intervals (once each month,
October-April, plus once during the summer) and maintained on file by the
District.

(3) Telemetry System.  Hydrologic data measured at the dam and
other gauges are transmitted to the os Angeles District Office (LAD) by the
Los Angeles Telemetry System.  These gauges automatically transmit reports at
predetermined 24-hour intervals.  The event mode is the primary data sources
for the telemetry system.  As a gauge registers an event, current data are
radio-transmitted to a repeater from which it is sent via microwave to the LAD
office.  Each gauge is programmed to trigger whenever 0.04 inches of
precipitation, or about 0.25-foot change in water surface elevation is
recorded.  All gauges can also be interrogated at any time for current data
via polled mode.

(4) ALERT System.  There is also an even-recording gauge system
throughout southern California sponsored by the National Weather Service. 
This system is referred to as the ALERT System (Automatic Local Evaluation in
Real Time).  Access to this information can be obtained through the REPORT
program on the Water Control Data System computer.

c.  Maintenance.  Each operating agency is responsible for the
maintenance of its own gauges.
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5-02. Water Quality Stations

There are no water quality stations in the watershed above Sepulveda
Reservoir.  The U.S. Geological Survey operates a water quality station
downstream at the gauge site known as “Los Angeles River at Willow Street
Bridge, Long Beach, California.”

5-03. Sediment Stations

There are no sediment stations (as such)in the watershed above Sepulveda
Reservoir or along the Los Angeles River downstream of Sepulveda Dam. 
However, estimates of sediment production can be obtained from records at
debris basins within the watershed.

5-04. Recording Hydrologic Data

Each agency maintains records of its own data (Section 5-01 above).  The
National Weather Service data are archived at the National Oceanic and
Atmospheric Administration, National Climatic Data Center in Asheville, North
Carolina.  Precipitation and other data are published monthly by the National
Climatic Data Center in Climatological Data and Hourly Precipitation Data.

The State of California, Department of Water Resources, published
monthly data from the ALERT telemetry gauge network.  The Ventura County Flood
Control District and Los Angeles County Department of Public Works archive
their recording and nonrecording data and furnish theses data to other
agencies upon request.

The U.S. Army Corps of Engineers maintains a file of data from its
recording and telemetry gauges and provides selected data to the National
Weather Service for Publication.  The Corps also enters data from its manual
observations on various forms, which are maintained on file in the District.
These are discussed further in Section 9-05 and illustrated in figures 9-01
through 9-07.

5-05. Communication Network

The U.S. Army Corps of Engineers maintains a voice radio communication
network for its entire operations activities.  This routinely includes
communication between the District Office and the various dam tenders, as well
as with vehicles in the field.

During periods of significant runoff, communication to and from the dam
tenders becomes vital.  The existing radio network, which has proven itself
reliable, is back ed up by the local telephone system.

Power at eh District office, as well as at each dam is backed up by an
emergency generator system; there is also a complete radio station at the
District’s Base Yard, a few miles east of the District Office in El Monte,
California.
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5-05. Communication With Project

a.  Regulating Office with Project Office.  During the flood season (15
November through 15 April) a routine radio call is made at least once each
weekday from the District Office to each dam tender, including that of
Sepulveda Dam.  This Reservoir Operation Report (or “Morning Report”) is
usually made at 0800 hours, Monday through Friday (see fig 9-07).  Other
routine or nonroutine radio or telephone calls are made as needed (see also
Section 5-07).

In the even t that all communication with the District Office including
the Base Yard, should be interrupted, a set of Standing Operating Instructions
to Dam Tenders have been compiled for each dam.  A copy of these instructions
for Sepulveda Dam is included in Exhibit A of this manual.

b.  Between Project Offices and Others.  No routine communication exists
between Sepulveda Dam and other agencies.

c.  Between Regulating Office and Others.  Before and during the various
stages of any reservoir impoundment, the Corps of Engineers notifies offices
of the City of Los Angeles, as well as selected private interests, of the
impending rises in the reservoir water surface elevation and corresponding
outflow.  A list of agencies to notify, with applicable office and home
telephone numbers, is published annually be the Corps of Engineers, Los
Angeles District, in the Instructions for Reservoir Operations Center
Personnel (hereinafter referred to as the “Orange Book”).  During major runoff
events, the Reservoir Operations Center of the Corps is in constant contact
with the Hydraulics Division of Los Angeles County Department of Public Works
in order to fully coordinate the operations of both agencies’ reservoirs.  The
County is directly tied into the Corps of Engineers radio and telephone
system.  The Reservoir Operation Center is also in direct radio contact with
channel observers dispatched to patrol the downstream channel during
significant floods.

5-07. Project Reporting Instructions

During periods of water operations, communication between the District
Office and each affected dam tender is made on a frequent basis, normally once
each hour (at times more frequent communication may be required).  If a gate
change is required, the operating hydrologic engineers provide the radio
operator at the District Office with the gate change instructions.  These are
broadcast to the dam tender.  When the gate change is completed, the dam
tender calls back to the District radio operator with information on the
change.  The radio operator eh informs the engineer who initiated the change.

Other special instructions to dam tenders are conducted in a similar
manner.  This network of radio communication is also used by the dam tender to
report any failure of machinery or other equipment or any other unusual
problems at the dam.
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5-08. Warnings

The responsibility for issuing all weather watches a warning and all
flood and flash flood watches and warnings rests with the National Weather
Service.  Local emergency officials of cities and counties are responsible for
issuing any public warning regarding unusual overflows, evacuations, unsafe
roads or bridges, toxic spills, etc.  The U.S. Army Corps of Engineers is
responsible for providing theses official with up-to-date information, and
forecast where possible, of water rises within Sepulveda Dam.  If an
uncontrolled spillway flow or dam break were imminent, the Reservoir
Operations Center of the Corps would immediately notify the Los Angeles Police
Department, Van Nuys Division (telephone no. (818) 989-8383), the Los Angeles
County Sheriff, Disaster Communications Office (telephone no. (213) 946-7935),
the California Office of Emergency Services–Headquarters, Sacramento
(telephone no. (916) 427-4900), and the California Highway Patrol, 24 hour
Communications Center (telephone no. 911).  Upon completing the above
notifications, contact would be made with the District Emergency Response
Team.  For other pertinent telephone numbers refer to the “Orange Book”.
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VI - HYDROLOGIC FORECASTS

6-01. General

a.  Role of Corps of Engineers.  The U.S. Army Corps of Engineers does
not make any formal hydrologic forecasts for Sepulveda Dam.  Los Angeles River
water quality is also not predicted by the Corps of Engineers or any other
agency.

Despite the lack of formal hydrologic forecasts, the Corps of Engineers
does carefully monitor the reservoir water surface elevation in Sepulveda
Reservoir, and does notify other agencies of any significant changes or
anticipated changes.

The Corps of Engineers continues to improve its monitoring capabilities,
not only at Sepulveda Dam, but in upstream and downstream water-sheds.  Many
stream and precipitation gauges have been upgraded with event-reporting
telemetry technology.  Future plans include placement of additional even-
reporting gauges to increase drainage area coverage to enable improved
representation of watershed characteristics for roe-casting and modeling
purposes.  The improved data collection status will eventually be used in a
real-time rainfall-runoff model to forecast inflow into the Los Angeles County
Drainage Area reservoirs and downstream control points.  It is intended that
these predictions will become accurate and reliable enough that they can be
shared with the National Weather Service, Los Angeles County Department of
Public Works and other County Flood Control Districts, city and county
emergency officials, and other, and used as a basis of reservoir systems
operations during the upcoming years.

The Corps of Engineers, Los Angeles District, Meteorologist prepares
special quantitative precipitation forecasts for the Los Angeles River
drainages and other watersheds.  These are used in determining the potential
for significant runoff into Sepulveda and other reservoirs.  Research is
progressing into the direct incorporation of these quantitative precpiptati8on
forecasts into the rain-fall-runoff forecast models being developed.

b.  Role of Other Agencies.  No Agency has any specific forecast
responsibility for water surface elevation in Sepulveda Reservoir or for
discharges on the Los Angeles River, either upstream or downstream of
Sepulveda Dam.  About the closest that any forecast or warning would come to
this might be a Flash Flood Watch or Flash Flood Warning issued by the
National Weather Service for rivers and other watercourses in the San Fernando
Valley.

The U.S. Army Corps of Engineers does receive real-time weather reports
and forecasts, as well as historical weather data, from the National Weather
Service, NOAA.  This is a accomplished by means of weather facsimile pictures
and teletype data and forecasts transmitted by the National Weather Service,
and also by means of telephone communication with, and visits by the District
Meteorologist to, the National weather Service Forecast Office, Los Angeles.
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Historical precipitation data are available from Los Angeles County
Department of Public Works and Ventura County Flood Control District. 
Historical streamflow data are also available from these agencies and from the
U.S. Geological Survey.  These data, while not of use in real time, are
important to studies of historical storms and floods, which aid in the
development and refinement of computerized rainfall-runoff forecast models.

6-02. Flood Condition Forecasts

Forecasts of flood hydrographs are not currently made.  However, routine
evaluation of inflow, observed precipitation, and forecast precipitation
provides for valuable subjective predictions of flood situations (see p. 4-08
and tables 4-08 and 4-09).  Using such information, the Reservoir Operation
Center of the Corps can evaluate if an ongoing flood will increase or decrease
over the next 24 hours.  See table 5-01 and plate 5-01 for control points in
and near the watershed above Sepulveda Dam.

6-03. Conservation Purpose Forecasts

Since Sepulveda Dam is strictly a flood control facility, no forecasts
for the purpose of water conservation, hydropower, fish spawning, or other
such objectives are made.

Only in the event of major impoundment at Sepulveda Reservoir, as well
as simultaneously at other reservoirs affecting the downstream Los Angeles
River (see Section 4-11), would a forecast of more than one day be of
immediate significance to the operation of Sepulveda Dam.  In such a case, the
forecast of another impending major storm or lack of such storm might
influence the release rate of water from Sepulveda Dam in consideration of the
release rates from all of the other dams in the system or order to prevent or
minimize downstream damages.
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VII - WATER CONTROL PLAN

7-01. General Objectives

The objective of Sepulveda Dam is flood control, specifically, the
minimization of flood damages on the Los Angeles River downstream from
Sepulveda Dam.  In this regard, water is temporarily stored behind Sepulveda
Dam during periods of high inflows and is released more slowly through the
downstream Los Angeles River channel.

There is no objective to operate the dam to reduce inundation damages to
its improved reservoir lands.  All usage of reservoir land is intended to have
a purpose secondary to its role as the bottom of the flood control reservoir. 
All costs associated with reservoir inundation are intended to be routine
maintenance costs.  The Los Angeles District should ensure that reservoir
lease holders have a clear understanding of risk and subsequent willingness to
locate within the flood control reservoir.

7-02. Major Constraints

Constraints that impact the regulation and operation of Sepulveda Dam
are as follows:

a.  Channel Capacity.  The channel capacity downstream of the dam is
restricted to 16,900 cfs.  The river channel just above the Verdugo Wash
confluence is restricted to a maximum 35,500 cfs capacity in order to maintain
a 2-foot freeboard, as determined by the Los Angeles County Drainage Area
Review (see table 1-01; Draft: Los Angeles County Drainage Area Review: Part
I, Hydrology Report).

b.  Rubber Dam.  The City of Los Angeles Department of Water and Power
constructed a rubber dam approximately 10 mils below Sepulveda Dam for
diversion of water into adjacent spreading grounds.  The dam, which is air-
inflated, is 6.9 feet in height and is designed to impound water to maximum
depth of 8.3 feet in the channel before automatically deflating.  The low over
the dam is 800 cfs at this stage.  Approximately 30 minutes is required to
completely deflate the dam; the dam is also equipped with manual override
capabilities if automatic deflation fails.  The maximum channel capacity with
the dam full raised is approximately 20,000 cfs.  The maximum channel capacity
with the dam lowered is 55,000 cfs.

The dam is currently not in operation because the necessary water
quality permits to divert the water have not ben obtained.

c.  Tributary Inflow Downstream from Dam.  Major tributary inflow occurs
in the river channel downstream from a side drain near Cedros Avenue, and at
the Tujunga Wash, Verdugo Wash, Arroyo Seco Wash, and Rio Hond Rover
confluence.  The inflows can cause hydraulic instability and possible overbank
flow in the river channel at these locations.  Releases from Sepulveda Dam 
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should be reduced accordingly in order to compensate for the effect of these
inflows as necessary.  Referring back to photo 4-01, an example of this
potential instability is shown at Cedros Street during the flood of 16
February f1980.

During a major flood event, channel observers should be sent to the
above locations and report on conditions as directed by the Reservoir
Operation Center.

7-03. Overall Plan for Water Control

Sepulveda Dam is operated for flood control on the Los Angeles River. 
Plate 7-01, which depicts the storage allocations for Sepulveda Reservoir,
shows that the entire space of the reservoir below elevation 710.0 feet (the
spillway crest, with crest gates raised) is devoted to flood control.  Between
elevation 710.0 and 713.52 feet (the maximum reservoir surface elevation for a
Standard Project Flood (SPF)), the space is used jointly for flood control and
spillway surcharge.  Between 713,52 and 716.66 feet (the maximum reservoir
surface elevation for a Probable Maximum Flood (PMF)), the space is allocated
to spillway surcharge, with flood control no longer the primary objective in
deference to passing as much water out of the reservoir as is required to
assure the safety of the dam.  The space between elevation 716.66 and 725.0
feet (the top of the dam) is reserved for freeboard.

Sepulveda Dam is operated in coordination with other projects protecting
the upper Los Angeles River.  These projects include Pacoima, Hansen, Big
Tujunga, and Devil’s Gate Dams.  Because of Sepulveda Dam’s ungated outlets
(four of eight are ungated) and limited capacity (spillway flow occurs for
events with return periods of greater than an estimated 80-years, as
determined by the Los Angeles County Drainage Area Review; refer to the report
listed in table 1-01, Draft: Los Angeles County Drainage Area Review: Part I,
Hydrology Report, (February 1988); in addition see table 4-08 and pl.4-07), it
is give an priority over these other projects with respect to releases into
the Los Angeles River.

There may, however, be instances where some reduction in releases may be
considered necessary from a systems perspective.  Thes4e conditions are
discussed in Section 7-13.

7-01. Standing Operating Instructions to Dam Tenders

In the even that all communication with the District Office, including
the Base Yard, should be interrupted, a set of Standing Operating Instructions
to Dam Tender have ben compiled for each dam.  A copy of these instructions
for Sepulveda Dam are included in Exhibit A of this manual.

7-05. Flood Control

a.  General. The plan for controlling floods on the Los Angles River
below Sepulveda Dam is presented in this section.
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The objective of the water control plan is to maximize flood control
benefits.  Project releases will be regulated to protect downstream
communities and to avoid spillway flow.

The most critical reach of the downstream channel extends from the dam
to the Tujunga Wash confluence (see Plate 2-04).

The project should be regulated to pass all inflow through the dam as
rapidly as possible.  This is achieved by keeping the four gated outlets full
open until spillway flow occurs, and then by progressively closing the gates
outlets such that the combined flow from the spillway and from the gated and
ungated outlets does not exceed the downstream channel capacity of 16,900 cfs. 
Plate 7-02 provides a schedule that is to be used as a guide in achieving this
regulation.

It should be noted that as a result of the Los Angeles County Drainage
Area review (see table 1-10, Draft: Los Angeles County Drainage Area Review: 
Part I, Hydrology Report, (February 1988)), the channel capacity immediately
downstream of the outlet works was found to be 100 cfs less than previously
computed (see pl. 2-04).  Because of this change, the water surface elevation
at which gate operations were performed on the previous version of the
reservoir regulation schedule were modified, though not by more than 0.2 foot
(see pl. 7-02).  This change was necessary to stay within the channel capacity
of 16,900 cfs.

Sepulveda Dam will be regulated as a component of a reservoir system
protecting (primarily) the upper and middle Los Angeles River and (to a lesser
extent) the lower Los Angeles River, downstream from the Rio Hondo confluence. 
From a systems perspective, Sepulveda will normally be given priority to make
channel capacity releases.  However, if system conditions should warrant,
Sepulveda releases may be curtailed in order to minimize downstream channel
overflow and damages or threat to life, based upon reports from telemetry
gauges or channel observers.

b.  Reservoir Evacuation.  Sepulveda Reservoir should be drained as
rapidly as possible, consistent with the achievement of downstream flood
control.  The objective is to empty the reservoir in preparation for the next
flood.  When on additional storms are forecast, however, and flood control
benefits can be achieved, the four gated outlets may be partially or fully
closed.

c.  Forecasts.  A forecast to make operational decisions may be either a
series of computer-generated inflow hydrographs (expected in future years) or
a reasonable judgemental assessment of ongoing rainfall and runoff, based upon
available information.  In either case, the Reservoir Operation Center of the
Corps of Engineers, Los Angeles District, would be responsible for developing
the forecast and for determining confidence in it toward its application to
reservoir water-control decisions.  The intent is to consider all appropriate
information in implementing the water control plan describe above.
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7-06. Recreation

As mentioned previously (Section 2-06.a.), the sole purpose of Seulveda
Dam is flood control.  No water is impounded by the dam for the purpose of
recreation.

The channel of the Los Angeles River downstream of Seulveda Dam is
strictly a flood control channel, and provides no water-oriented recreational
use.  Thus no releases are made for recreational purposes.

7-07. Water Quality

Because Sepulveda Dam has four ungated outlets, it cannot be operated to
totally contain contaminant spills.  Sepulveda Dam is not operated for water
quality objectives (refer to Section 2-06.d.).

7-08. Fish and Wildlife

No Sepulveda Dam water control objectives exist for fish and wildlife,
either within the reservoir, or within the channel of the Los Angeles River
downstream of the reservoir (refer to Section 2-06.b.).

7-09. Drought Contingency Plan

Sepulveda Dam and Reservoir does not contain any storage allocation for
water supply or water conservation.  The Los Angeles River downstream of the
dam is mostly concrete lined.  Groundwater recharge facilities approximately
10 miles below Sepulveda Dam can divert 40 cfs, however, because there are
four ungated outlets at Sepulveda Dam no water can be impounded.  However, in
the event of a drought, should a water conservation plan be proposed that
would not compromise the flood control purpose of the project, it’s
implementation would be considered.

7-10. Hydroelectric Power

No facilities for the generation of hydroelectric power at Sepulveda Dam
exist, nor are any contemplated.

7-11. Navigation

No navigation of any sort is possible or allowed in Sepulveda Reservoir
or in the Los Angeles River, either upstream or downstream of Sepulveda Dam.

7-12. Other

Maintenance and construction on the downstream channel of the Los
Angeles River normally occur during the dry season of late spring and summer. 
During such periods, the four Sepulveda Dam gated outlets may be closed in
order to reduce releases in support of such downstream activities.
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7-13. Deviation from Normal Regulation

As outlined on plat 7-02, and as discussed in Sections 7-05.b. and 7-
05.c.(1), the release plan for Sepulveda Dam generally calls for all gated
outlets to be fully open for any water surface elevation below 710.2 feet.
Thus the rate of release from Seuplveda Dam cannot be increased above that
which is prescribed.

It is physically possible, however, and would be desirable, under
certain limited circumstances, for the release rate from Sepulveda Dam to be
decrease what is called for on plate 7-02.

For water surface elevations above 710.2 feet, it would be physically
possible to either increase or decrease the release rate from that which is
published on plate 7-02.

In addition to the prevention of downstream damages (discussed in
Section 7-05.b. and 7-05.c.), there are other possible reasons for deviation
from the normal release plan at Sepulveda Dam:

a.  Emergencies.  In the even t of a potential drowning, toxic spill, or
other accident in which high flows on the Los Angeles River downstream of
Sepulveda Dam could prevent rescue or could cause further injury, the four
gated outlets at Sepulveda Dam could temporarily be partially or totally
closed.  However, because of the four ungated outlets, this would reduce, but
not eliminate, the flow to the downstream channel.  (See section 2-03.b.(2)
for gate descriptions).  Such emergency action should be taken immediately,
unless such action would likely result in worse conditions.  Notifications to
all concerned agencies of emergency actions must be made as soon as possible.

b.  Unplanned Minor Deviations.  Unplanned events that could create a
temporary need for minor deviations from the schedule published in plate 7-02
include emergency bridge repairs, the restoration of utility lines across the
Los Angeles River, and certain unplanned necessary maintenance and inspection.
Sepulveda Dam may be operated to support these activities, provided that flood
protection is not jeopardized, and that no significant threat is made to
potentially endangered wildlife species in the reservoir (see Section 8-05),
and that the Cit of Los Angeles Donald C. Tillman Water Reclamation is not
unnecessarily subjected to inundation.

c.  Planned Deviations.  The same arguments apply t planned
construction, maintenance, inspections, etc., as under Section 7-13.b.  Such
planned activities should be scheduled for the dry season, whenever possible. 
(The dry season is normally May through October, although on a rare occasion,
a tropical storm with heavy rain and high runoff potential can occur during
the late summer of early fall).

d.  No Spillway Flow Forecast.  When forecast information clearly
indicates that Sepulveda Dam will not experience spillway flow (reservoir 
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water surface will not exceed elevation 710 feet), all four gated outlets may
be partially or fully closed in order to alleviate downstream emergencies (see
Section 7-13), to prevent downstream damages, or to add an additional safety
factor when the downstream channel is experiencing high flows.  Outflow might
then be limited to the discharge from the four ungated outlets, which is a
maximum of approximately 7000 cfs at reservoir elevation 710 feet.

As discussed in Section 2-03.d.(2)(a), the crest gates are designed to
lower automatically during major spillway flow events.  This feature was
provided in the interest of dam safety in order to increase the hydraulic
outflow capacity during extreme inflows.

There may be some instances, however, when the fully automatic lowering
of the crest gates, and the consequent major downstream flooding, could be
avoided.  When real-time data and forecast information indicate that: (a) the
inflow peak of a major storm and flood event has occurred, and the inflow is
in recession, and (b) all data and forecasts indicate that future rainfall
clearly will not produce amounts of runoff that could possibly threaten the
overtopping of the dam, then actions to prevent the automatic lowering of the
crest gates should be taken.

The semi-automatic operation procedures described in Section 
2-03.d.(2)(c) allow for the manual locking of the crest gates in the fully
upright position (elevation 710 feet).  That section also noted that the
implementation of this locking procedure is awkward and time-consuming, with
travel of crews to Sepulveda Dam often difficult during stormy conditions. 
This, under certain conditions, it may not be possible to achieve a rapid
change from fully automatic crest gate operation to semi-automatic operation
on all seven crest gates.  Such action, however, even if only partially
achieved, may be able to prevent substantial downstream damages.

It is important, though, that all crest gates be reset to the fully
automatic mode immediately after the flood crest has passed, or sooner if
updated forecast information indicates the possibility of appreciable
additional precipitation and runoff.

7-14. Rate of Release Change

The gated outlets at Sepulveda Dam can generally be adjusted in as rapid
a manner as possible without concern over the rate of rise of the downstream
channel.  This is possible because the ungated outlets will always be
releasing large discharges at times when significant changes could be achieved
through the gated outlets.  Concrete lining of the downstream channel
precludes concern over bank erosion or sloughing due to sudden gate changes. 
During emergencies, or when downstream inflow has filled the channel of the
Los Angels River, gradual increases in gate openings, based on downstream
reports, may be desired.
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VIII - EFFECT OF WATER CONTROL PLAN

8-01. General

The sole purpose of Sepulveda Dam is flood control, and by far the
greatest effect and benefit of the dam is the protection of life and property
downstream of the facility.  The major aspects of flood control at Sepulveda
Dam for both the reservoir and spillway design floods, as well as several
major historical floods, are discussed in Section 8-02.

Any other effects or benefits of Sepulveda Dam are decidedly secondary
to those of flood control, but they are briefly described in Sections 8-03
through 8-08.

8-02. Flood Control

a.  Spillway Design Flood.  The spillway of the dam was designed to
pass, without danger to the dam or threat of overtopping the dam, the greatest
rate of discharge that could be expected from the most severe combination of
rainfall and runoff conditions that could reasonable occur.  This hypothetical
flood is called the Probable Maximum Flood.

(1) Original Criteria.  The spillway at Sepulveda Dam was designed
in 1939 for a peak outflow of 100,500 cfs, having a surcharge of 17.6 feet on
the ogee crest (with crest gates at their lowest of 17.6 feet on the ogee
crest (with crest gates at their lowest position–elevation 700 feet).  An
additional 7.4 feet of freeboard to handle runup by waves set the top of the
dam at elevation 725 feet.

The spillway design flood resulted from a hypothetical four-day storm
that produced 8.4 inches of rain during the maximum 24 hours, as averaged over
the drainage area above Sepulveda Dam.  Such a storm would result in a peak
inflow of 177,000 cfs and a maximum impoundment of 28,700 ac-ft of water.

In a subsequent 1978 study, the adequacy of the Sepulveda Dam spillway
was reviewed under the revised criteria.  This led to the development of a
revised Probable Maximum Flood.

(2) Revised Criteria.  Plate 8-01 depicts the hyetograph (graph of
incremental precipitation vs. time) of the revised Probable Maximum
Precipitation over the drainage area above Sepulveda Dam, plus the hydrograph
of the computed inflow, reservoir water surface elevation, and outflow that
would result if such a storm were routed into Sepulveda Reservoir and through
Sepulveda Dam.

The probable maximum precipitation is based upon a hypothetical 72-hour
rain storm developed from the criteria published by the National Weather
Service in Hydrometeorological Report No. 36, entitled, “Interim report -
Probable Maximum Precipitation in California” (1961, revised 1969).  This
storm is then critically centered over the drainage area above Sepulveda Dam.
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The judgements made for this revised spillway design flood include:
reservoir initially full to elevation 710.0 feet (spillway crest with crest
gates raised); the flood control outlet works completely blocked by debris;
and initial infiltration rates (loss rates) over the 70% pervious portion of
the drainage area at the constant low value of 0.12 inch per hour (for basin
average effective infiltration rate of 0.08 inch per hour).

The revised Probably Maximum Flood generates a maximum inflow to
Sepulveda Reservoir of 114,000 cfs late on the third day of the storm (see pl.
8-01).  The maximum water surface elevation in the reservoir rises to 716.66
feet, storing 27,563 ac-ft behind the dam.  At this time, the automatic crest
gates will have lowered all the way down to 700 feet, and the computed maximum
outflow would be 99,300 cfs.

b.  Standard Project Flood.  The Standard Project Flood represents the
runoff event that would result from the most severe combination of rainfall
and watershed conditions that are considered reasonably characteristic for the
region in question.

For the rainfall to be used in the determination of the Standard Project
Flood at a given site, a Standard project Storm is normally selected as the
most severe reasonably characteristic storm of record within a climatically
homogeneous region surrounding the site, and is then transposed to the
drainage area above the target site.

For the drainage area above Sepulveda Dam, the storm of 21-25 January
1943, centered in the San Gabriel Mountains and foothills about 15 to 25 miles
east-northeast of Sepulveda Dam, was selected (see Section 8-02.c.(10) for
more discussion of this storm).  The storm was transposed to the drainage area
above Sepulveda Dam, using a transposition factor based upon the mean annual
precipitation.

As with the Probable Maximum Precipitation, the portion of the basin
impervious to infiltration was set at 30% (with the pervious portion thus at
70%).  The infiltration rate for the pervious portion of the basin was
determined to average 0.16 inches per hour (for an effective infiltration rate
of 0.11 inches per hour).  The reservoir was judged to be empty at the start
of the Standard Project Storm, but rapidly fills up during the storm and
runoff.

Plate 8-02 depicts the hyetograph of the Standard Project Storm and the
inflow, storage, and outflow hydrographs of the Standard Project Flood at
Sepulveda Dam.  The maximum inflow to the dam was computer to be 50,000 cfs on
the second day of the storm.  Shortly thereafter, the water surface elevation
in the reservoir would reach a maximum of 713.52 feet, with 22,492 ac-ft of
water stored behind the dam.  At the same time, the combined outflow through
the ungated outlets and over the spillway (with crest gates partially lowered)
would be 41,300 cfs.  Under a Standard Project Flood (using modern criteria,
with modern watershed conditions), the downstream channel(16,900 cfs capacity)
would overflow, inundating a highly urbanized area.
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c.  Other Floods

(1) 21-25 January 1943.  The storm of 21-25 January 1943 was in
many respects the most severe of record in the coastal drainages of southern
California.  It occurred as a series of warm Pacific cyclones from Hawaii,
collided with a cold storm moving south from British Columbia, producing
strong winds and heavy rain over most of California.

Plate 8-04 depicts the rainfall and runoff of this storm.  The total 21-
25 January precipitation ranged from less than 8 inches in the northern and
western San Fernando Valley to more than 25 inches in the Santa Monica
Mountains southwest of Sepulveda Dam.  Rainfall was heaviest during the first
hour of 22 January, with a less intense but long-lasting period of generally
heavy rain during the last six hours of that day.

Because of unseasonably dry antecedent conditions, infiltration rates
were high at the beginning of the storm This is reflected in a relatively
moderate peak inflow rate to Sepulveda Dam following the intense burst of rain
early on 22 January (pl.8-04).  Progressive saturation of the ground, brought
on by prolonged and increasingly heavy rain on 22 January, resulted in an
increasing rate of inflow late in the day.  The maximum of the computed mean
hourly inflow values was 12,700 cfs during the first hour of 23 January.

The maximum water surface elevation of 669.29 feet was reached several
hours later, then 6,341 ac-ft water was stored behind the dam.  The maximum
outflow released to the channel downstream was 2,710 cfs near mid-day 23
January.

(2) 20-24 February 1944.  The storm of late February 1944
developed as a cold storm from the north moved into southern California and
intensified.  The rainfall of the 20-24 February 1944 even t actually began on
19 February (pl. 8-05), but the reservoir did not begin to rise until early 20
February.  Rainfall intensities fluctuated over the light to moderate range
until early 22 February, when a 4-hour period of heavier rain resulted in a
major acceleration of inflow to Sepulveda Dam.

Because of fairly substantial antecedent precipitation, infiltration
rates began relatively low, and dropped even further during the course of the
vent.  By the time of the heaviest rain of early 22 February, the ground was
largely saturated.  As a result of this, the peak in the mean hourly inflow to
Sepulveda Dam was 15,900 cfs early 22 February; and the maximum water surface
elevation o f697.92 feet, with 5,070 ac-ft of water stored behind the dam,
occurred about 4 hours later.  The maximum outflow of 4,740 cfs occurred at
that time.

It might be noted that it was during this even t that a documentation of
the rise and fall of the crest gates was made (see Sections 2-03.d.(2)(a) 1b,
and pls. 2-16 and 2-17).
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(3) 23-27 January 1969.  The period of 18-27 January 1969 was
exceptionally wet throughout southern California, as a series of warm storms
from south of Hawaii were funneled into this area.  After moderate to heavy
rain 18-22 January, followed by a one-day break, rain resumed 23 January, with
several moderate rain bands and one long-lasting, heavy band that climaxed
early 25 January (see pl. 8-06).  The total precipitation for the period of
23-27 January to southern California ranged from 5-8 inches in the coastal
lowlands to more than 25 inches in the San Gabriel Mountains.

By the time of the 24-25 January rain, the ground throughout the
Sepulveda Basin and elsewhere was heavily saturated, with a high runoff
potential.  The result was a peak in the mean hourly inflow to Sepulveda Dam
of 16,800 cfs between 0600 and 0700 hours 24 January (pl. 8-06).  The water
surface in the reservoir peaked four hours later at 693.30 feet, with 2,945
ac-ft of water stored; and the maximum outflow of 11,825 cfs occurred at the
same time.

(4) 28 February - 4 March 1978.  The storm of late February and
early March of 1978 was actually a series of low-latitude Pacific storms that
moved into southern California from the west and southwest, dropping more than
10inches of rain in portions of the coastal drainages.  Because of numerous
heavy storms in January and February 1978, the ground in southern California
was almost totally saturated by the time of the major February-March storm.

There were three major peaks of rain between 28 February and 5 March
1978: 28 February, 1 March, and 4 March (pl. 8-07).  Each resulted in a sharp
up-and-down pattern in the inflow, water surface elevation, and outflow at
Sepulveda Dam.  The third and largest peak, with four consecutive hours, each
having rainfall over the watershed equal to or greater than 0.8 inch, resulted
in a maximum hourly inflow of 25,670 cfs just before noon 4 March, followed
shortly by a maximum reservoir surface elevation of 697.65 feet, with 5,253
ac-ft stored.  The maximum outflow was 13,190 cfs just after noon.

(5) 15-17 February 1980.  From 13 though 21 February 1980 a series
of intense, warm Pacific storms moved into southern California from out of the
west-southwest.  The heaviest of these occurred on 16 February (pl. 8-08), in
which an intense cold front nearly stalled directly over the western portion
of the San Fernando Valley, bringing very heavy rain throughout the afternoon
over the drainage area above Sepulveda Dam.

The intensity and total amount of this rainfall can be seen on plate 
4-02, which depicts mass curves of accumulated precipitation for the date at
Sepulveda Dam and at two stations within the watershed above the reservoir: On
(Encino Reservoir) in the Santa Monica Mountains to the south, and the other
(Aliso Canyon-Oat Mountain) in the foothills north of the San Fernando Valley.
At each of these stations, rainfall rates approaching or exceeding 1 inch per
hour were recorded for at least 3 consecutive hours.
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With the ground nearly saturated from heavy rains in late January and
again 13-15 February, the intense rain of 16 February resulted in the greatest
inflow to, and storage of water behind, Sepulveda Dam ever recorded.  From
1600 to 1700 hours on the 16th, a mean hourly inflow of 58,970 cfs was
computed; this included a maximum of 62,636 cfs recorded at 1625 hours.

As the result of this heavy inflow, and to some extent, the result of a
temporarily reduced outflow because of the flooding problems on the downstream
Los Angeles River channel, the water behind Sepulveda Dam reached an elevation
of 705.10 feet at 1845 hours, with 11,503 ac-ft stored (also see section 2-
03.e.(5)).  At this time the downstream problems abated and all gated outlets
were reopened, producing a peak outflow of 15,288 cfs (the largest ever
recorded at Sepulveda Dam).

(6) 28 February - March 1983.  The storm period of later February
and early March 1983 was the climax of a winter and spring of repeated
intense, low-latitude Pacific storms that moved into southern California from
the west.  Plate 8-09 shows the precipitation , inflow, water surface
elevation, and outflow at Sepulveda Dam from 28 February through 3 March.

During the course of the storm, there were several up-and-down
fluctuations in each of these parameters, but the largest by far of these
occurred during the morning go 1 march, when the maximum hourly inflow reached
38,676 cfs; the maximum water surface elevation reached 702.53 feet, storing
8,950 ac-ft; and the maximum outflow reached 14,397 cfs after a brief
reduction during mid-morning to alleviate downstream channel problems.  Each
of these 1 March 1983 values (inflow, water surface elevation, contents
stored, and outflow) represents the second greatest value of record (after
February 1980) for the respective parameters at Sepulveda Dam.

d.  Comparison of Floods.  Plate 8-10 is a comparison of the floods
discussed in Sections 8-02.a. through 8-02.c.  Table 8-01 is a listing of the
values depicted on plate 8-10 (as well as on pls. 8-01 through 8-09).  The
four diagrams of plate 8-10 (corresponding to the four columns of table 8-01)
depict the maximum values of water surface elevation, reservoir capacity, the
mean hourly inflow, and outflow for the six historical floods and the two
design floods at Sepulveda Reservoir.  In each of the diagrams of plate 8-10,
the floods are arranged in ascending order, according to maximum water surface
elevations and capacity.

In all four diagrams of plate 8-10, the Probable Maximum Flood (PMF) is
clearly of greatest magnitude.  The Standard Project Flood (SPF) is second,
except for inflow, where the highest mean hourly inflow on 16 February 1980
exceeded that for the Standard Project Flood.  The flood of 1 March 1983 is
the second greatest historical flood in all four diagrams of plate 8-10 
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(fourth highest when the design floods are included).  Based on recent
hydrologic study conducted in February 1988 (see table 1-01; Draft: Los
Angeles County Drainage Area Review: Part I, Hydrology Report), the maximum
flood for which spillway flow will not occur is approximately the 80-year
event (refer to table 4-08 and pl- 4-07).

It can ben seen from plate 8-10 and table 8-01 that although the maximum
inflows of the 1943 and 1944 floods were not as high as those of 1969 and
1978, the maximum storage of water in 1944 was comparable to that of 1978 and
was much greater in 1983 than it was in 1969.  This is because the outflows
were considerably more limited before the 1953 completion of the downstream
Los Angeles River channel improvement (Sections 3-03 and 3-05) than they have
been in recent years.

e.  Hypothetical Dam Failure.  Plate 8-11 depicts that areas of probable
inundation downstream of Sepulveda Dam that could result in the extremely
unlikely event of a failure of Sepulveda Dam with water impounded to the top
of the spillway crest with crest gates raised (elevation 710 feet).  The
floodwaters would, in such a scenario, spread out across a broad zone on
either side of the Los Angeles River, with widths exceeding one mile in some
places.  This inundation zone would narrow rapidly at a distance of about 5
miles downstream of the dam, would widen slightly again about three miles
further downstream, and would eventually narrow and become confined to the
river channel near downtown Los Angeles.

Travel times for such a dam-failure crest are shown on plate 8-11.  The
travel rates would be very rapid at first, reaching about 5 miles downstream
within the first 30 minutes, but requiring 1 hour 50 minutes to reach the
Ventura (U.S.-101) and Golden State (I-5) Freeway interchange, approximately 6
miles further downstream.

8-03. Recreation and Agriculture.

a.  Recreation.  None of the recreational facilities in Sepulveda
Reservoir depend upon runoff water impounded behind the dam.  Thus, there are
no direct recreational benefits that result from the dam or its operation. 
The recreational facilities were constructed because the land within the
reservoir could not be used for other purposes.  Thus there is an indirect
benefit of the project upon recreation.

The effects of the dam and its operation upon the recreational
facilities within the reservoir are by necessity all negative, that is, some
of these facilities are occasionally flooded by the impoundment of water
behind the dam for flood control.  These recreational facilities, however,
were constructed and are operated with this understanding.

b.  Agriculture.  The same arguments cited above regarding recreation
also apply to the agricultural products that are cultivated on Sepulveda
Reservoir lands.  Because the overall acreage of agriculture within the
reservoir basin is small compared to the needs of the local population, the
impact of Sepulveda Dam and its operation upon the overall food production and
consumption in the region is negligible.
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8-04. Water Quality

There are no benefits of Sepulveda Dam to the water quality of the Los
Angeles River.  On the other hand, Sepulveda Dam and its operation should not
in any way contribute to the degradation of the water quality of the river.

The Donald D. Tillman Water Reclamation Plant (TWRP), constructed within
the reservoir boundaries of Sepulveda Dam provides advanced secondary
treatment of wastewater produced by the San Fernando Valley area (refer to
section 2-06.d.).  To date, reclaimed water is designated for the recreation
lake, wildlife management, and irrigation.  Sepulveda Flood Control Reservoir
will in ono way supplement treatment of wastewater and because of potential
inundation to TWRP, all flood control operation will have zero or negative net
benefits on the plant.

8-05 Fish and Wildlife

The reservoir lands that constitute the Sepulveda Flood Control Basin
provide open space and some natural riparian habitat in the middle of an
extensive urban area, thereby providing very important wildlife habitat.  A
large portion of the Los Angeles River within the basin is one of only two
reaches of the river that constitutes a soft-bottom channel, thus allowing a
unique habitat to flourish.  More than 200 species of birds, 20 species of
mammals, 13 species of reptiles and amphibians, and 5 species of fish have
been reported in the reservoir basin (see table 1-01; Sepulveda Basin Master
Plan, Final Environmental Impact/Environmental Impact Statement, (March 1980),
in addition see Planning Aid Report–A Reconnaissance Survey of Biological
Resources in the Los Angeles County Drainage Area, prepared for U.S. Army
Corps of Engineers, Los Angeles District, by U.S. Fish and wildlife Service,
1984).

Flooding within the reservoir basin is relatively uncommon (especially
May-October) and is usually not prolonged, and therefore does not normally
cause serious adverse impacts upon biological resources within the basin,
although some impacts are inevitable.  Wildlife taking refuge in burrows, or
slow-moving species, such as the San Diego horned lizard, a Category 2 Federal
Candidate Species, might be trapped and killed by flooding.  If deviations
from the reservoir regulation schedule for closing the gated outlets (pl. 7-
02) should result in the flooding of greater areas of reservoir lands than
would have otherwise been the case, then a greater number of animals may
drown.  Any deviations from the reservoir regulation schedule (pl. 7-02)
occurring after approximately the beginning of April could disrupt the nesting
of some birds, including some sensitive species: for example the Least Bell’s
Vireo and the Yellow Warbler.  The Blue Grosbeak is another species of
interest which, although not uncommon in the western United States, is a rare
nester in Los Angeles County and is found along this portion of the channel of
the Los Angeles River.

Flooding within the reservoir basin also has a beneficial impact upon
some wildlife.  Large numbers of migratory waterfowl and shorebirds utilize
low-lying flooded areas within the basin for wintering.
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This manual is the first operational document written for Sepulveda
Flood Control Reservoir since passage of the National Environmental Protection
Act in 1969.  An environmental assessment, prepared in conjunction with this
manual, resulted in a Finding of No Significant Impact (FONSI).  The FONSI was
singed by Colonel Butler, District Engineer, Los Angeles District, on 21 May
1987, and is included as Exhibit G.

8-06. Water Supply

Since Sepulveda Dam is not operated for water supply, there are not
direct effects or benefits of the dam or its operation upon the water supply
of the San Fernando Valley or other parts of the greater Los Angeles Basin. 
There are no practical indirect benefits of Sepulveda Dam upon the downstream
groundwater spreading facilities even through the flow rates on the Los
Angeles River, past theses facilities, are at times reduced, and the duration
of runoff prolonged, by the dam.

8-07. Hydroelectric Power

There is no existing or contemplated hydroelectric power generation at
Sepulveda Dam.

8-08. Navigation

There is no navigation on the Los Angeles River or in Sepulveda
Reservoir at any time.

8-09. Frequencies

a.  Peak Inflow and Outflow Probability.  Plate 4-06 is a graph of the
inflow and outflow frequencies at Sepulveda Dam, computed from the 1985 Los
Angeles County Drainage Area review study (see table 1-01; Draft: Los Angeles
County Drainage Area Review: Part I Hydrology Report (February 1988)).  The
values of these curves at specific return periods are listed in table 4-08. 
The inflow curve, which was discussed in Section 4-07, is of course not
affected by the water control plan for Sepulveda Dam, which has bearing only
upon regulation of the outflow and consequently the impoundment of water
behind the dam.  This inflow curve, however, reflects the effects of the
upstream Los Angeles River channel improvement, which has been in place for
many years.

The outflow curve of the plate 4-06, on the other hand, does reflect the
Sepulveda Dam water control plan, including the gate operation schedule shown
in plate 7-02.  The sharp break in the slope of the curve reflects the fact
that (according to the current settings) the crest gates are set to begin to
lower when the water surface reaches elevation 712 feet, with the outflow rate
thus increasing rapidly for any additional rise to the reservoir water surface
(pl.2-19).

b.  Pool Elevation Duration and Frequency.  Plate 4-07 is the computed
filling frequency curve for Sepulveda Dam, based upon, and adjusted for, 1980
conditions.  These conditions include percent of impervious cover in the
drainage area above Sepulveda Reservoir, runoff routing conditions, and the
gate operation schedule of the water control plan.  The values of the curve at
specific return periods are listed in table 4-08.  As with the outflow
frequency curve (pl. 4-06), the relatively sharp change in slope of the
filling frequency curve (pl. 4-07) reflects the fact that the crest gates
begin to lower as the reservoir water surface exceeds elevation 712 feet, thus
reducing the rate of additional impoundment of water within the reservoir for
a given increase in flow.
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c.  Key Control Points.  Exhibit F is a set of four stage/discharge
rating tables for stream gauges on the Los Angeles River between Sepulveda Dam
and the Pacific Ocean.  These ratings, which were furnished by Los Angeles
Country Department of Public Works, are graphically depicted on plate 5-02. 
The stages, or gauge heights, and the corresponding discharges in Exhibit F
and plate 5-02 range from zero at the bottom of the low-flow channel to
approximately the channel capacity of the river at each location (refer to pl.
2-04).

As one measure of comparison, table 8-02 lists the peak discharges at
each of the four gauges listed in Exhibit F for several of the greatest floods
of record.  It should be noted that none of these historical floods has
exceeded channel capacity at any of the gauges, although during the flood of
16 February 1980, water reached the top of the levees near the gauge on the
Los Angeles River below Wardlow Road (see Section 4-12.d. and Photograph 4-
03), apparently as the result of a local hydraulic instability.

8-10. Other Studies

a.  Examples of Regulation.  Discharge frequency values presented in
this manul were derived from ongoing (1985) investigations in the U.S. Army
Corps of Engineers Los Angeles County Drainage Area Study.  Preliminary
analyses in this study have been applied to evaluate Sepulveda Dam and have
been considered in preparing the water control plan.  The Interim Report on
Hydrology and Hydraulic Review of Design Features of Existing Dams for Los
Angeles County Drainage Area Dams, dated June 1978, presents the derivation of
the Probable Maximum and Standard Project Floods used in this manual.

b.  Channel and Floodway improvement.  No floodplain management studies
addressing the downstream channel have been conducted by the U.S. Army Corps
of Engineers since the downstream channel was constructed.  Several Flood
Insurance Studies have been completed to date by the Corps of Engineers and
Los Angeles County Flood Control District (now part of the Department of
Public Works) for the Federal Emergency Management Agency.  These studies show
no downstream flood problem.  Currently (1988) the Corps of Engineers is
conduction an ongoing review study of the entire Los Angeles County Drainage
Area system in order to reassess the adequacy of flood protection provided by
the downstream channels.  This study does show that there is a potential for
flooding on the Los Angeles River for floods having a return period of
approximately 50 years (see pl. 4-06 and table 1-01; Draft: Los Angeles County
Drainage Area Review: Part I, Hydrology Report (February 1988)).
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IX - WATER CONTROL MANAGEMENT

9-01. Responsibilities and Organization

a.  Corps of Engineers.  Sepulveda Dam is owned by the Federal
Government and is operated and maintained by the U.S. Army Corps of Engineers,
Los Angeles District, which has complete regulatory responsibility for the
dam, the reservoir lands, and a portion of the downstream Los Angeles River.

Reservoir operations at Sepulveda Dam and other Corps of Engineers
facilities are conducted by the Reservoir Regulation Unit of the Reservoir
Regulation Section of Los Angeles District.  Table 9-01 is an organizational
chart depicting the chain of command for the Reservoir Regulation Unit.

Gate Regulation instructions to the dam tender are issued by the
Reservoir Regulation Unit (see Sections 5-05 and 5-06).  In the event that
communication between the Reservoir Regulation Unit and Sepulveda Dam are
interrupted, a set of Standing Operating Instructions to Dam Tender are
included in this manual as Exhibit A.  Dam tenders are part of the Operations
Branch, under the Construction-Operations Division of the Corps of Engineers,
Los Angeles District.

b.  Other Federal Agencies.  The U.S. Army Corps of Engineers has
complete responsibility for the operation of Sepulveda Dam; and although the
Corps of Engineers receives data and information from other Federal and local
agencies and informs these agencies of major decisions affecting Sepulveda
Dam, no other agency has any responsibility in the operation of Sepulveda Dam 
The U.S. Geological Survey operates stream gauges within Los Angeles Country
Drainage Area.

c.  State and County Agencies.  Los Angeles County Department of Public
Works has maintenance responsibility for portions of the Los Angeles River
channel downstream of Sepulveda Dam and maintains and operates a number of
flood control reservoirs on tributary streams (see Exhibit C).

d.  City of Los Angeles.  A large portion of the Sepulveda Reservoir
lands, owned by the Federal Government and operated by the Corps of Engineers,
is leased to the City of Los Angeles for recreational and wildlife management
purposes.  The Corps of Engineers retains all right to inundate this land.

e.  Private Organizations.  There is no involvement of private
organizations in the regulation of Sepulveda Dam.

9-02. Interagency Coordination

The U.S. Army Corps of Engineers coordinates with other Federal, State,
County, and local organizations, as well as with the press, concerning the
water control for Sepulveda Reservoir.
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a.  Local Press and Corps of Engineers Bulletins.  The Public Affairs
Office of the Corps of Engineers, Los Angeles District, is responsible for
interfacing with the press regarding operations at Sepulveda Dam and flows on
the Los Angeles River downstream of the dam.  This is accomplished through
both interviews and the occasional issuance of press releases.  The Corps of
Engineers does not publicly issue flood watches or warnings or other status
reports or forecasts.  These are the responsibility of the National Weather
Service.

b.  National Weather Service.  The Corps of Engineers utilizes National
Weather Service data and forecasts in the operation of Sepulveda Dam,
including the real-time telemetry data from gauges installed in the watershed
by Los Angeles Department of Public Works and by other County Flood Control
Districts in cooperation with the National Weather Service.  The Corps share
data with the National Weather Service and other agencies both on a real-time
basis and after the fact.

c.  U.S. Geological Survey.  The Corps of Engineers receives streamflow
data in southern California from the U.S. Geological Survey, primarily on a
historical basis.  The Corps coordinates with the U.S. Geological Survey in
many different ways and shares its data with the Geological Survey.

d.  Other Federal, State, or Local Agencies.  The Corps of Engineers and
Los Angeles County Department of Public Works closely coordinate the operation
of their reservoir projects and the maintenance and patrolling of their
channels within Los Angeles County Drainage Area.  The Corps keeps the City of
Los Angeles informed of any anticipated and actual reservoir impoundments.
Other interested agencies, such as the California Department of Transportation
(CAL TRANS), are informed by the Corps of Engineers whenever a major
inundation or release at Sepulveda Dam is anticipated.

9-03. Interagency Agreements

The Corps of Engineers has a maintenance agreement with Los Angeles
County Department of Public Works for portions of the improved channel of the
Los Angels River.  The Corps maintains the reach between Lankershim Boulevard
in North Hollywood (pl. 2-04) to Stewart and Gray Road, just south of
Firestone Boulevard, in South Gate.  All other portions of the Los Angels
River, above and below Sepulveda Dam, are maintained by Los Angels County
Department of Public Works.

9-04. Commissions, River Authorities, Compacts, and Committees

Sepulveda Dam is not involved in any commissions, compacts, or other
such formal multi-agency agreements.

9-05. Reports

The U.S. Army Corps of Engineers, Los Angles District, prepares and
files several types of reports.



9-3

Each month during the runoff season, November through April, a flood
situation and runoff potential report is prepared and sent to the South
Pacific Division of the Corps of Engineers.

Seven Specific forms are also prepared in conjunction with the
District’s reservoir operations.  A copy of each of these forms is included as
figures 9-01 through 9-07.  These include: Flood Control Basin Operation
Report (prepared by each dam tender), Monthly Reservoir Operation (operation
hydrographs), Rainfall Record (from manual readings of glass tube rain
gauges), Record of Calls (both radio and telephone), Record of Data from
Digital Recorders, Reservoir Computations, and Reservoir Operation Report.

The Corps of Engineers also collects and files charts from recording
instruments at Sepulveda Dam (and other dams), including precipitation,
reservoir water surface elevation, and gate height.  Daily precipitation,
reservoir water surface elevation, and gate height.  Daily precipitation
totals and, as needed, other data (such as unusually high intensities) are
manually extracted from the precipitation charts, and the charts are sent to
the National Climatic Data Center of NOAA.  The other charts are maintained on
file at the Corps of Engineers, Los Angeles District.
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1.  GENERAL

a.  This exhibit is prepared in accordance with instructions contained
in EM 1110-2-3600, paragraph 9-02, (Standing Instructions to Project Operators
for Water Control), and ETL 1110-2-251 and pertains to duties and
responsibilities of the dam tender in connection with the operation of
Sepulveda Dam and the reporting of required hydrologic data.

b.  Operation instructions to the dam tender are outlined with specific
emphasis on flood emergencies when communication facilities between the dam
tender and the Reservoir Operation Center (ROC) have been disrupted.  This
exhibit is designed to be used in conjunction with the rest of the water
control manuals.  Plates and tables referred to in this exhibit that are used
in the main body of the water control manual are not duplicated.  The only
exception to this is the reservoir regulation schedule, which is duplicated in
this exhibit.  Other plates or tables such as chain of command for reservoir
operations decisions, etc., that are in the main body of the manual are
referenced in this exhibit as necessary.  This avoids duplication of work and
the possibility of two versions of one table in the same water control manual.

c.  The dam tender is required to have available at the dam other
pertinent book that complement these standing instructions.  These books are
the current year’s Orange Book - “Instructions for Reservoir Operations Center
Personnel,” the “Sepulveda Dam Flood Emergency Plan” and the “Operation and
Maintenance Manual for Sepulveda Dam.”

2.  RESERVOIR OPERATION REQUIREMENTS

Sepulveda Dam should be operated for flood control according to the
reservoir regulation schedule which is included at the front of this exhibit
and is also shown on plate 7-02.  The flood control objective for Sepulveda
Dam is too minimize flood damage and the flood risk to public safety along the
Los Angeles River downstream from the dam.

Plate 7-01, which depicts the storage allocations for the reservoir,
shows that the entire space of the reservoir below the spillway crest (crest
gates in raised position–710 feet, NGVD) is devoted to flood control.

3.  OPERATION RESPONSIBILITIES

The primary responsibilities for operating Sepulveda Dam are delegated
to units of the Engineering Division and Construction-Operations Division of
the Los Angeles District, U.S. Army Corps of Engineers, as outlined below. 
The chain of command for reservoir operations decisions is give in table 9-01.

a.  The Reservoir Regulation Unit (Reservoir Regulation Section, H&H
Branch, Engineering Division) responsibilities are:

(1) Obtain current hydrometeorological data and weather forecasts
fro the region.
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(2) Establish and update water control criteria for flood and
nonflood periods and document in water control manual.

(3) Monitor meteorologic conditions, activate the Reservoir
Operations Center (ROC), analyze current reservoir and hydrologic data, and
issue appropriate water control instructions to the dam tender.

(4) Initiate the call out of mobile channel observation teams.

(5) Coordinate the control of water with, and make notifications
to pertinent organizations.  Keep up to date on all temporary conditions and
actions that are restrictive or that require a change to established water
control practices.

(6) Prepare daily, monthly and other special reports relative to
the control of water at the reservoir and keep district management and higher
authority offices informed of ongoing water control activities.

(7) Advise the District Engineer, through the chain of command,
whenever there is evidence that Sepulveda Dam will not be able to provide
flood protection along the Los Angeles River.

b.  The Water Control Data Unit (Reservoir Regulation Section, H&H
Branch, Engineering Division) responsibilities are:

(1) Maintain and supervise the operation of all hydrologic
recording and telemetry system equipment.

(2) Calculate and maintain a record of all hydrologic data
including stage, inflows, outflows, storage, weather data, etc.

c.  The Dam Tender’s responsibilities are:

(1) Be present at the dam when rainfall or runoff occurs as
requested by the Reservoir Regulation Unit through appropriate supervision.

(2) Ensure that all equipment at the project, including recording
and indicating gauges, gate mechanisms, power units, radio, etc., are in good
operating conditions.

(3) Operate the gates in accordance with instructions from the
Reservoir Regulation Unit, Engineering Division.

(4) Follow the reservoir regulation schedule provided at the front
of this exhibit and also shown on plate 7-02, during communication outage with
the Reservoir Operation Center (ROC), as outlined in the following paragraph
8.

(5) Reports all pertinent conditions at the dam on a real time
basis such as the trash buildup on the trash rack, hydraulic connections of
stage recorders, erosion problems, conditions of the embankment, hazardous
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public actions at the project, intensity of rainfall and any other conditions
pertinent to the safe and successful operation of the dam.

(6) Maintain records, including water surface elevations, outflow
gauge heights, precipitation amounts, gate openings, and log all radio and
telephone calls forms prescribed in paragraph 12.

(7) Periodically test/operate the gates and electrical facilities
in the control house, and inspects all structures sand equipment according tot
he preestablished schedule.

(8) Refer to the O&M manual for instructions on actual operating
procedures for all mechanical equipment.

(9) Follow a preestablished plan to call in the alternate operator
to continue staffing on the next shift as advised by the ROC.

4.  GATE/VALVE OPERATION

a.  Outlet Slide Gates.

(1) General.

The four outlet slide gates are hydraulically controlled from a manually
operated-valve manifold located in the control room.  The dam tender should
refer to O&M manual for instructions on actual operating procedures.

(2) Outlet Gate Change Procedure.

The Reservoir Regulation Unit (Reservoir Regulation Section-Engineering
Division) will order the dam outlet gate changes via the District’s voice
radio system.  The Reservoir Regulation Unit will provide settings for all
four gated outlets whenever a gate change is necessary.  The dam tender should
implement gate changes immediately following acknowledgment of radio
instructions.  IF the performance of other concurrent activities require a
delay in implementation of a gate change, the dam tender should advise the ROC
through radio call sign WUK 4ROC and wait for guidance.  The concern is the
delaying a gate change may have serious impacts on affected activities.  Once
the gate change is completed, the dam tender should radio back a report of the
time that the change was completed the staff and tape reading, and the setting
of all four gates after the change was completed.  All individuals involved
should strive for complete clarity regarding gate settings.  The dam tender
should immediately alert the ROC through radio call sign WUK 4ROC whenever the
requested gate change cannot be fully implemented due to mechanical or other
physical problems.  For example, thrash occasionally prevents full closure of
a gate.  The problem should then be evaluated and further instructions
provided to the dam tender by the ROC.
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(3) Coordination Between ROC and Dam Tender.

The Reservoir Operation Center should keep the dam tender appraised of
operations objectives and critical operations a constraints whenever possible. 
This will afford the dam tender with a greater opportunity to recognize and
identify field problems.  The dam tender shall notify the ROC whenever a water
surface elevation level is reached corresponding to a gate setting step on the
reservoir regulation schedule shown on the front of this exhibit.  The ROC may
also provide water surface elevation criteria, such that the dam tender shall
call the ROC at radio call sign WUK 4ROC when the reservoir pool reaches the
specific elevation.  This action will normally be conducted during periods of
intense storm runoff and will require the dam tender to stay at the control
house.

ROC personnel should appraise dam tender when gate operations will be
“off-schedule” or “non-routine”.  In turn, the dam tender should not delay
implementation of the non-routine operations by asking informational
questions.  Such questions are better answered after the gate change is
implemented.  However, the dam tender should always question gate operations
that pose obvious dangers to people or disruption to sanctioned activities in
the reservoir or in the downstream channel.  The objective is to avoid costly
time delays to the gate change process.  The resulting time delay to address
the question could, in itself, generate unnecessary overtime.  All dam tenders
should seek clarification of the desired gate setting in feet of opening and
the desired time of change whenever necessary.

b.  Crest Gates.

(1) The crest gates control is a combination of manual and full
automatic operation.  The crest gates are normally operated in an automatic
mode, and rise and fall in response to changes in the reservoir water surface
elevation.

(2) The automatic operation mode may be overridden by manual
control, however the process is cumbersome and slow (20-30 minutes per gate)
and shall not be implemented unless the ROC determines it is necessary in
order to minimize unusually high spillway flows.

5.  NORMAL OPERATION PROCEDURES

Sepulveda Dam under normal operation procedures is operated for flood
control on the Los Angeles River according to the reservoir regulation
schedule provided at the front of this exhibit and on plate 7-02.  According
to this schedule the project should be regulated to pass all inflow through
the dam as rapidly as possible.  This is achieved by keeping the four gated
outlets fully open until spillway flow occurs, and then by progressively
closing the gated outlets such that the combined flow from the spillway and
from the gated and ungated outlets does not exceed the downstream channel
capacity of 16,900 cfs.
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It is physically possible, however, and would be desirable, under
certain circumstances, for the release rate from Sepulveda Dam to be decreased
below what is called for in the schedule.  IN addition to Emergency Deviations
described in paragraph 9, there are other possible reasons for deviation from
the normal release plan such as downstream flooding, construction,
maintenance, inspections and other planned or unplanned activities.

6.  LIMITATIONS ON STORAGE

There are no legal limitations on storage, as the project boundary is
above the maximum operating water surface elevation of 712,2 feet, NGVD.

7.  LIMITATIONS RELEASES

The maximum discharge that can be released without exceeding downstream
channel capacity is 16,900 cfs.  This release would be achieved when all gated
outlets are open (as they are supposed to be under normal operation) and the
water surface elevation is just above 710 feet, NGVD.  Gates at Sepulveda Dam
can generally be adjusted in as rapid a manner as possible without concern
over the rate or rise of the reservoir water surface elevation.  This is
possible because the ungated outlets will always be releasing large discharges
at times when significant changes in outflow could be achieved through the
gated outlets.  Concrete lining of the downstream channel precludes concern
over bank erosion or sloughing due to sudden gate changes.

8.  STANDING INSTRUCTIONS DURING COMMUNICATION OUTAGE

If communication is broken between the dam tender and the Reservoir
Regulation Unit (ROC), initially continue releases in accordance with the last
instructions from the Reservoir Regulation Unit and make every attempt to
reestablish communications.  During rising stages if after one half hour
communication cannot be reestablished, make releases in accordance with the
reservoir regulation schedule, shown at the front of this exhibit and plate 
7-02, following dam operator instructions at the bottom of the schedule. 
During falling stages maintain current outflow until communication is
reestablished.

9.  EMERGENCY DEVIATION FROM NORMAL REGULATION

Emergence departures from the regulation instructions issued by the
Reservoir Regulations Unit may be required because of operating equipment
failures, accidents such as drownings, or other emergencies that require
immediate action.  Under theses situations the dam tender should contact the
Reservoir Regulations Unit through radio call sign WUK 4ROC for instructions. 
When the communications are broken or when actions must be implemented within
minutes, the dam tender may independently take appropriate actions.  The
Reservoir Regulation Unit should be notified of such departures as soon as
possible.  All other nonemergency deviations should be approved by the
Reservoir Regulation Unit in advance.
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10.  EMERGENCY NOTIFICATIONS

Emergency notifications are normally made by the Reservoir Regulation
Unit.  However, if the dam tender loses communication with the District
Office, and an emergency notification situation arises, such as an imminent
dam failure possible from a major earthquake or a water surface level
exceeding elevation 710 feet, NGVD, that will generate spillway flow and
downstream channel overflow, the dam tender should make the necessary
notifications himself, if possible.

The parties listed below are to be notified immediately upon declaration
of an uncontrollable emergency.  Notification should include: (a) description
of the type and extent of emergency that exists or is impending; (b) advise to
evacuate people from flood plains; (c) information on the time that release of
hazardous amounts of water began or is estimated to begin; and (d) the dam
tender’s name and telephone number.

a.  Los Angeles Police Department, (181) 989-8383
    Van Nuys Division

b.  Los Angeles County Sheriff, (213) 946-7935
    Disaster Communications Office

c.  California Office of Emergency (916) 427-4990
    Services - Headquarters, Sacramento

d.  California Highway Patrol 911
    24 Hour Communications Center

Upon completing the above notifications, try to reestablish
communications with the Los Angeles District Office.  Document all
notifications made and refer to Orange Book, “Instructions for Reservoir
Operations Center Personnel”, for more information on additional desirable
emergency notifications.  Also, refer to the “Sepulveda Dam Flood Emergency
Plan” book for further instructions and information.  The dam tender should
not leave the dam unless his personal safety is in jeopardy.

11.  MEASUREMENT OF HYDROLOGIC DATA

The dam tender should follow instructions as issued by the Reservoir
Regulation Unit on what measurements should be taken and what at what
frequency.  During normal conditions measurements should be taken daily at
8:00 a.m.  During flood situations hourly measurements are usually sufficient. 
All measurements should be documented.  Measurements should include the
reservoir staff reading (water surface elevation), the “tape” reading,
incremental precipitation since the last report, the downstream discharge
gauge reading (if available), the time of these measurements and the settings
of each outlet gate at the dam, elevation of the top of the crest gates, and 
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the initiation ane termination of spillway flow.  When calling, the dam tender
should clearly describe the silt and debris situation at the trash racks and
gates.  When instruments are not working properly or are stuck in the silt,
the dam tender should not call in the erroneous reading, but should rather
state the instruments or staff problem.  When debris or silt cause the flows
to be deceptively perched above the invert or result in a loss of contact with
a staff board, the dam tender should call in a descriptive message identifying
the limitation and quantifying the average streamflow depth and width or
estimated reservoir depth as appropriate.

12.  REPORTS

Communication with the dam tender for reservoir status reporting and
gate change instructions is made using the Los Angeles District’s radio
system.  If the radio system including the dam tender’s mobile unit
malfunctions, the dam tender will be contacted by telephone.  The Record of
Calls Forms (SPL 188) is to be used each time a message is transmitted by or
received at the radio or telephone.  Every call will be noted whether it is
for a radio check, reservoir report, channel observation, etc.  During
nonflood situations the dam tender will report daily to the ROC using the Los
Angeles District’s radio system or by using the telephone.  During storm
conditions, the dam tender will be instructed on the desired radio reporting
time interval by the Reservoir Regulation Unit.

Reservoir reports will be requested whenever appreciable inflow appears
imminent and should continue through operation of the structure.  Each report
information is described in the previous paragraph 11.

In addition to the Record of Calls Form (SPL-188), the dam tender should
also use the Flood Control Basin Operation Report Form (SPL-19), and the
Rainfall Record Form (SPL-648) to log the rainfall and digital recorder
information.  These forms should be submitted to the Water Control Data Unit
for archiving on a monthly basis.  A copy of each of these forms is included
in this Water Control Manual as figures 9-01, 9-03, 9-04, and 9-05.












































































































































































