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DEPARTMENT OF THE ARMY

SOUTH PACIFIC DIVISION, CORPS OF ENGINEERS

630 Sansome Street, Hoom 720
San Francisco, Calitornia 94111-2206

REPLY TO
ATTENTION OF:

BAR 2 0 vy,

CESPD-ED-W (1110-2-240b)

MEMORANDUM FGRLSﬁEE;;;er, Los Angeles District
Commander, Sacramento District

SUBJECT: + Planned Deviations from Approved Water Control Plans *

1. All planned deviations from approved water contrxol plans for reservoir
projects within the South Pacific Division must be coordinated with the
Coastal Engineering and Water Management Division at GESPD. Approval must

be given prior to implementation of the deviation.

2. Emergency deviations do not require prior approval but coordination
must still be made as soon as is practical.
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GER
rigadi
Commanding

P

General, U.S. Army
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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 to keep the manual current.

EMERGENCY REGULATION ASSISTANCE PROCEDURES

In the event that unusual conditions arise, contact can be made by
telephone to the Reservoir Regulation Unit, Los Angeles District Office (FTS
798-8756 or 213-894-4756). See Plate 5-2 for other important telephone
numbers for reservoir regulation assistance.
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I - INTRODUCTION
1-01  AUTHORIZATION

This Lopez Dam Water Control Manual was prepared'in compliance with the
following directives: ER 1110-2-240, EM 1110-2-3600, and ETL 1110-2-251,

1-02 PURPOSE AND SCOPE

" This water control manual provides a detailed plan for regulation of Lopez
Dam and Reservoir on Pacoima Wash for the purpose of flood control. Lopez Dam
is loecated approximately 2.2 miles northeast of the city of San Fernando,
California. Major topics in this manual include: authorization, history, and
description of the project; watershed characteristics; hydrometeoroleogy; data
collection and communication networks; hydrologic forecasting; the water
control plan; and responsibilities and coordination for water control manage-
ment.

1-03  RELATED MANUALS AND REPORTS

Manuals and reports with data and information relevant toc the infor-
mation in this manual are listed in Table 1-1.

1-04  PROJECT OWNER

Lopez Dam and Reservoir was constructed and is owned and operated by the
U.S. Army Corps of Engineers, Los Angeles Distriet (LAD).

t=-05 OPERATING AGENCIES

a. The LAD is responsible for the operation and maintenance of the dam,
reservoir, and outlet works. The outlet gate is operated manually, as needed,
and the dam is not normally manned. The operator for Hansen Dam serves as the
Lopez Dam operator when necessary.

b The Los Angeles County Department of Public Works (LACDPW) is
responsible for the operation and maintenance of an adjacent diversion works
for the Lopez Spreading Grounds.

i~06 REGULATING AGENCIES

a. The LAD is responsible for developing the flood control operation plan
for Lopez Dam and Reservoir. The LAD is responsible for the flood control
regulations and operation of the dam. '

b, The LACDPW is responsible for the regulation of the diversion works
for the_downstream Lopez Spreading Grounds used for groundwater replenishment.




10.

11.

12.

TABLE 1-1
RELATED MANUALS AND REPORTS

U.S. Army Corps of Engineers, Los Angeles District, "Hydrology-Pacoima
Wash Channel and Lopez Flood-Control Basin," March, 1950.

UJ.3. Army Corps of Engineers, Los Angeles District, "Design Memorandum No.
1 on Lopez Flood Control Reservoir," January, 1953.

U.3. Army Corps of Engineers, Los Angeles District, "Design Memorandum No.
1 on Pacoima Wash Channel Improvement-Lopez Dam to Arleta Avenue,™ March,
1953.

U.8. Army Corps of Engineers, Los Angeles District, "Design Memorandum No.
1 on Pacoima Wash Channel Improvement-Arleta Avenue to Tujunga Wash,"
March, 1953. '

. U.8. Army Corps of Engineers, Los Angeles District, "Design Memorandum No.

2 on Lopez Flood Control Reservoir," February, 1954,

U.3. Army Corps of Engineers, Los Angeles District, “Désign Memorandum No.
3 on Lopez Flood Control Reservoir," February, 1954,

U.5. Army Corps of Engineers, Los Angeles Pistrict, "Operation and.
Maintenance Manual for Lopez Flood Control Reservoir,™ July, 1963.

U.5. Army Corps of Engineers, Los Angeles District, "Lopez Dam and
Reservoir-Periodic Inspection and Continuing Evaluation Report No. 1,"
May, 1G70.

U.S. Army Corps of Engineers, Los Angeles District, "Lopez Dam and
Spillway-3upplemental Repcort on Earthquake Damage," June, 1971,

U.S. Army Corps of Engineers, Los Angeles District, YLopez Dam-Dam, Outlet
Works and Spillway Periodic Inspection Report No. 2," July, 1975.

U.S. Army Corps of Engineers, Los Angeles District, "Interim Report on
Hydrology and Hydraulic Review of Design Features of Existing Dams for Los
Angeles County Drainage Area Dams," June, 1978.

U.3. Army Corps of Engineers, Los Angeles Distriet, "Lopez Dam-Dam,
Qutlet Works and Spillway Periodic Inspection Report No. 3,"™ May, 1980.

1-2




I1 - DESCRIPTION OF PROSECT
2-01 LOCATION

Lopez Dam and Reservoir are located on Pacoima Wash in the northcentral
part of the San Fernando Valley, abouf 2.2 miles northeast of the city of San
Fernando and entirely within the city and county of Los Angeles, in
California. Lopez Dam is approximately 3.5 miles northwest of Hansen Dam.
The location -of Lopez Dam and Reservoir is shown on Plate 2-1.

2-02 PURPOSE

Lopez Dam and Reservolr are an integral unit on the Pacoima-Tujunga Wash
system of tributaries to the Los Angeles River., The purpose of the project, a
unit under the approved comprehensive plan for flood control in the Los
Angeles County Drainage Area (LACDA), is to provide protection against debris-
laden floodwaters for large areas between the dam site and the Los Angeles
River. Important improvements in these areas include wvaluable industrial,
business, and residential properties and transportation systems. The dam also
forms a headworks to direct flows into the Pacoima Wash channel. The storage
allocation for Lopez Reservoir is shown on Plate 2-2,

2-03 PHYSICAL COMPONENTS

a. Embankment. The earth-fill embankment has a crest length of
approximately 1,300 feet and a maximum height of approximately 50 feet above
the bed of  Pacoima Wash., The crown width at the crest elevation of 1,298.9 is
20 feet. |Upstream and downstream alopes of the embankment are 1 vertical on 2
horizontal throughout. The embankment has an impervious inner core with a
crest width of 12 feet at elevation 1,292.8 with slopes of 1 vertical to 1
horizontal upstream and downstream. The upstream and downstream portions of |
the embankment are pervious zones constructed of material excavated from
within the reservoir upstream of the dam and rock excavation from the spillway )
site. A three feet layer of loose roclk on the upstream and downstream slopes
of the embankment serves as protection against erosion,:71nformation related
to the embankment is shown on Plate -2-3. Photographs of the embankment are
shown on Figure 2-1,

b, Spillway. The reinforced concrete spillway structure is located at
the left abutment (looking downstream) of the dam. The spillway was designed
as a combined outlet and spillway. The design discharge for the downstreanm
channel is 11,000 cubic feet per second {efs) and for the spillway, the design
discharge is 31,000 c¢fs. The spillway 13 an uncontrolled broadcrested type
with the crest at elevation 1,272.9. The spillway consists of a rectangular
channel, extending about 92 feet upstream and about U470 feet downstream from
the axis of the dam. The channel converges from a width of 110 feet at the
crest, or axis of the dam (station 10+00), to a width of 30 feet at the end of
the spillway transition (station T4+70.48) where it joins the Pacoima Wash
channel. An overflow section is provided in the right wall of the spillway
channel between station 12+13 and station 14470.48 to spill flows in excess of
14,000 cfs during a spillway design flood.




The upstream approach channel has a reinforced concrete invert and
vertical walls diverging upstream from the crest {at the same rate as the
downstream convergence) to a channel base width of 122.0 feet at the beginning
of the invert. The vertical walls terminate in guadrant walls forming the
spillway approach. The tops of these guadrant walls are at elevation 1,293.1.
A concrete cutoff wall extending to a depth of 8 feet into rock is econstructed
beneath the approach channel invert slab at its upstream edge (station 9+10)
and along the right side to station 10+410. Details, dimensions, and other
information related to the spillway are shown on Plate 2-% and Plate 2- 5.
Figure 2-2 shows photographs of the spillway.

¢. Reservoir Ouflet. A low level outlet is provided to empty the
reservoir pool remaining after flow over the spillway has ceased and during
low filows. The outlet is a cast-in-place, reinforced concrete conduit with a
flat invert and an inside diameter of 60 inches. Other appurtenant features
include a low level intake, a perforated intake tower, and a combination gate !
well and recorder well. Plate 2-6 and Plate 2-7 show pertinent information '
pertaining to the reservoir outlet. '

The low ls vel intake structure is equlpped w1th removable steel grates
spaced to permit the entry of water but to prevent the entry of trash and
debris, The invert elevation of the low level intake iz 1,253.9. The intake
tower is a cast-in-place, reinforeced conerete structure opening into the
conduit. The tower is 5 feet square inside and extends to elevation 1,273.9
{one foot above spillway crest). It is perforated with U-inch diameter formed
openings which permits the pool to be drained down in the event the low level
intake becomes inoperative. Photographs of the low level intake structure and
the intake tower are shown in Figure 2-3, and Figure 2- M

The gate well and float recorder well-structure consists of a
2-compartment, reinforced concrete shaft, 10.5 feet by 3 feet and 42 feet deep
inside, located in the upstream embankment near the axis of the dam (at
station 2+44)., A concrete block and steel structure covers the recorder well
shaft and houses the recording equipment. Photographs of the gate and
recorder structure are shown in Figure 2-5. The recorder well is fed from an-
intake structure in the reservoir, near the pool drain intake, through a 6-
inch diameter steel pipe, encased in concrete. The recorder well compartment
is alsc connected with the gate chamber by a short length of 3-inch diameter
cast iron pipe eguipped with a gate valve. This connection permits flushing
of the recorder well and permits the recorder well to be fed either from the
reservoir intake or from the gate well when the 60-inch slide gate is closed.

A heavy-duty circular 60-inch diameter slide gate with bronze seats is
installed in the gate well. This gate is raised and lowered by means of a
single gear pedestal 1lift, which is mounted on top of the gate well and
equipped with a handerank mechanism., One inch movement of the gate requires
16 turns of the handerank. Approximately ﬂéalnohes of the stem is exposed
above the lift nut when the gate is closed. The height of the gate opening is
determined by measuring the length of the stem above the 1ift nut.

A 3-inch brass gate valve with nonrising stem is provided at the flénged

end of the short 3-inch diameter cast iron pipe connecting the float recorder
well and the gate chamber, The valve operating handle is located just below
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the floor level of the recorder house. For satisfactory operation of the
recorder, this gate valve must be kept closed when the slide gate is open and
water is fiowing through the conduit.

2-04 . RELATED CONTROL FACILITIES

4 diversion structure is located near the downstream end of the outlet
pipe, immediately upstream of where the outlet pipe discharges into the
spillway channel (see Plate 2-4), The diversion structure consists of a rein-
foreced concrete box provided with slots for stop logs and a 30-inch diameter
circular slide gate. The diversion structure was constructed with Lopez Dam
in 1954 by the COE for the purpose of providing flows to the Lopez Spreading
Grounds. The 30-inch gate remains closed and the stop logs are removed at all
times except when spreading operations are in progress (Figure 2-6).

Other facilities located in the vicinity which are impacted by or affect
the operation of Lopez Dam and Reservoir are described in Section 3-04.

2-05 REAL ESTATE ACQUISITION

Lopez Dam and Reservoir Project lands comprise 101.4 acres as shown on
Plate 2-3.

2-06 PUBLIC FACILITIES

No publie facilities are included in the Lopez Dam and Réservoir Project.
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(b} Low Level Inlet Structure.

Figure 2-3. Photographs of Lopez Dam Qutlet.
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Figqure 2.4. Photographs of Lopez Dam Intake Tower
and Low Level Inlet Structur'e._
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Photographs of Lopez Dam Gate and Recorder Structure.

Figure 2-5.
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(a) Diversion Structure, Manhole.
(The CMP is used to store equipment.)

(b) Spreading Facility.

Figure 2-6. Photographs of Lopez Spreading Grounds,
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IIT - HISTORY OF PROJECT
- 3-01 AUTHORIZATION

Lopez Dam was authorized by the Flood Control Act, approved 22 June 1936
(Public Law 738, T7i4th Congress) and extended and amended by subsequent Flood
Control Acts of 1937, 1938, 1941, 1944, and 1946. The plan for construction,
in accordance with the recommendations contained in the report dated 1% April.
1940 by the Chief of Engineers, and submitted in House Document 838, 76th
Congress, 3rd session, was authorized by the Flood Control Act approved 18
August 1941,

3-02 PLANNING AND DESTIGN

The planning for Lopez Dam was conducted by the LAD in conjunction with
local interests ineluding the Los Angeles County Flood Control District
(LACFCD). A comprehensive plan for flood control in the Los Angeles County
drainage area was presented by the LACFCD at a publie hearing cohducted by the
Los Angeles District, U.S. Army Corps of Engineers (LAD) on 31 March 1936.
The plan included provisions for improvement of the Pacoima Wash channel. The
LAD subsequently began an investigation for flood control alternatives in the
Pacoima Wash basin. The investigation was comprised of several alternatives.
including: locations for Lopez Dam, improvements to the Pacoima Wash channel,
and diversion plans for flow from Lopez Canyon.

Design Memorandum No. 1 on Lopez Reservoir was prepared by the LAD in
January, 1953. Design Memoranda Nos. 2 and 3 were prepared in February, 1954.
Design Memorandum No. 1 contains the following prinecipal departures from the
original project-document plan: (1) constructing Lopez Dam at a more
economical site on Pacoima Wash; (2) diverting flow from Lopez Canyon into
Hansen Reservoir; (3) providing for a debris-control reservoir instead of a
flood- control reservoir; {(H4) increasing the design peak outflow from 3,000 to
11,000 cubic feet per second; and (5) increasing the capacity of Pacoima Wash
channel downstream from Lopez Dam., These departures involve changes in
dimensions and elevation of the dam and changes in alignment of the channel.
The spillway was intended for routine useé. The purpose of Lopez Dam is to.

provide protection against debris~laden floodwaters for large areas between
- the dam site and the Los Angeles River. Some degree of flood reduction may be
reallzed due to the physical location of the dam.

3-03 CONSTRUCTION

Construction for Lopez Dam started 1 April 1954 with the work being
completed and accepted by the U.S. Army Corps of Engineers (COE) on 1 December
195%, The project was constructed by Vinnell Company, Inc. and copies of the
construction contract {Contract No. DA-04-353 ENG-3198) and "as-constructed"
drawings (File Nos. 145/1 through 145/22) are on file in the COE LAD office.

On 9 February 1971, an earthquake violently shook the San Fernando area in
Los Angeles County. The iremors lasted for approximately 60 seconds. The
earthquake was rated 6.6 on the Richter magnitude scale at the California
Institute of Technology Seismological Laboratory at Pasadena, California, and
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the epicenter was located 9 miles from Lopez Dam. The earthquake resulted in
a general uplift of the dam and reservoir of approximately 6.9 feet and
significant damage was sustained by the embankment, concrete spiliway,
spillway subdrain pipes, and pool drain conduit. Repairs were made resulting
in the project being restored to original "as-constructed" conditions as shown
on the as-constructed record drawings dated July 16, 1971, with the exception
of the elevation changes due to the general uplift.

3-04 RELATED PROJECTS

Piate 3-1 shows related pfojects for the entire Los Angeles County
drainage area. Related LACDPW water supply facilities in the Pacoima Wash
drainage area are shown on Plate 3-2.

a. Pacoima Dam. Pacoima Dam is located on Pacoima Creek approximately
1.5 miles upstream of the Lopez Dam site. The concrete-arch structure,
completed in 1929, is operated and maintained by the LACDPW for flood control
and water conservation. Information pertaining to Pacoima Dam and Reservoir
is given in Exhibit A.

b. Harding Street Bridge. The highway bridge across Pacoima Wash at
Harding Street is located at the upstream end of the reservoir, It was
designed for a discharge of 4,000 cfs at a depth of flow of 6 feet. Harding
Street i=s the primary access route to Pacoima Dam.

¢. Lopez Spreading Grounds. Lopez Spreading Grounds is owned and
operated by the LACDPW. The facility is located approximately 1,500 feet
downstream of Lopez Dam. The Lopez Dam outlet is used by the LACDPW to divert
water into the spreading grounds as discussed in Section 2-0#. Photographs of
the diversion structure and the spreading facility are shown on Figure 2-5.
Pertinent information concerning Lopez Spreading Grounds is listed below:

Maximum basin intake capacity 25 cfs
Maximum basin outlet discharge T cfs
Allowable water quality sediment limit 1,000 ppm
Storage capacity 25 AF
Percolation rate T efs

¥ Basin gage height limits 5.0 and 6.0 ft

* Basin gage height limit refers to the depth of water in the basin
during spreading operations.

d. Pacoima Wash Channel. The Pacoima Wash channel has been improved from
Lopez Pam to the Pacoima Spreading Grounds. The channel improvement projects
were completed by the COE as the lead agency with engineering and finaneial
cooperation from the cities of Los Angeles and San Fernando, and the LACDPW.
The improvements consisted of channelization, new bridges, drainage confluence
and side drainage struetures, and utilities relocation. The improved channel
oross section varies from rectangular to trapezoidal. The channel capacity is
11,000 efs at Lopez Dam and increases to 17,000 cfs at the Geolden State
Freeway crossing as shown on Plate 3-3. The rectangular channel is lined with
reinforced concrete. The trapezoidal channel is lined with a combination of
reinforced concrete and grouted stone,
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e. Pacoima Spreading Grounds. Pacoima Spreading Grounds is owned and
operated by the LACDPW. The facility is located approximately 3.5 miles
downstream of Lopez Dam. A radial gate (55 feet long and 8.5 feet high)
across Pacoima Diversion Channel diverts flows through the intake structure
into the spreading grounds., The intake structure consists of four slide gatés
{each 5 feet x 5 feet). A photograph of the diversion structure is shown on
Figure 3-1. An aerial photograph of the spreading facility is shown on Figure
3-2. Pertinent information concerning Pacoima Spreading Grounds is listed
below:

Maximum basin intake capacity 600 cofs during storm releases

400 efs during conservation releases
Maximum basin outlet discharge Minimal (10 e¢fs) unless for emergency
Allowable water quality

sediment limit - 500 ppm
Storage capacity 392 AF
Percolation rate - 100 efs
¥Basin gage height limit 5.0 f't

* Basin gage height limit refers to the depth of water in the basin during
spreading coperations. :

The LACDPW removes the radial gate from the channel and does not lower the
gate into the channel when flows reach 1,800 cfs.

f. Pacoima Diversion Channel. The Pacoima Diversion channel extends from
the Pacoima Spreading Grounds to the Tujunga Wash. It is located southwest of
and parallel to the Golden State Freeway, as shown on Plate 3-3. This channel
is a man-made structure and was constructed as a part of the Lopez Dam
Project. The channel capacity is 17,000 efs. The trapezoidal section of the
channel is lined with a combination of reinforced concrete and grouted
stone. The rectangular section is lined with reinforced concrete. The
section limits are shown on Plate 3-3,

g. Branford Spreading Grounds. Branford Spreading Grounds are owned and
operated by the LACDPW. The facility is located near the Pacoima Diversion
Channel/Tujunga Wash confluence. The facility discharges water into the
Pacoima Diversion Channel and has nco capability of diverting water from the
channel, Pertinent information concerning Branford Spreading Grounds is
listed below:

Maximum basin intake capacity 1,540 efs
Maximum basin outlet discharge 1,520 cfs
Storage capacity ' 250 AF

3-05 MODIFICATIONS TO REGULATION

Design Memorandum No. 1 prepared in January 1953 did not provide for a
gate on the outlet conduit. The outlet was designed to drain the low pool
after each storm and to discharge material sluiced through Pacoima Dam., The
size of the outlet was determined on the hasis of free flow for a discharge of
300 cubic feet per second which was the estimated capacity of the sluice
cutlet of Pacoima Dam.
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Figure 3-1. Photograph of Pacoima Spreading Grounds

Diversion Structure, Looking Downstream.
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Figure 3-2. Aerial Photograph of Pacoima Spreading Grounds.




Design Memorandum No. 2 prepared in February 1954 ineluded a gate on the
outlet conduit. The gate was added to the design following a model study in
which it was determined that conduit flow emerging from the pool drain outlet
to join the flow over the spillway would set up undesirable wave turbulence in

the downstream spillway channel. The gate allowed the conduit to be closed
during spillway flow.

Although no formal water control plan has existed, it was the intent of
the original design for the gate to be closed during spillway flow or storms
and opened to drain the low pool after each storm or to discharge material
sluiced through Pacoima Dam. This procedure has been followed since operation
of the dam began in 1954, A temporary modification was in effect from 1959 to
1964, A 1959 agreement allowed the LACDPW to operate the project for water
supply purposes. However, the agreement expired in 1964 and has not been
renewed. In addition, LAD has allowed temporary closure of the gate to trap
material sluiced through Pacoima Dam. This was done with the understanding
that LACDPW be responsible for removal of the trapped debris.

This water control manual includes the first Formal water control plan for
Lopez Dam. The water control plan is consistent with the intent of the

original design. The gate will remain fully open except during spillway flow,
when it will be fully closed. :

3-06 PRINCIPAL.BEGULATION PROBLEMS

Other than the damage resulting from the February 1371 earthquake
described in Section 3-03, there have been no major problems associated with
the regulation of Lopez Dam and Reservoir, However, two minor problems have
been identified that affect the regulation.

The first problem is associated with non-vegetative debris accumulation.
The design for Lopez Dam included a sediment storage space large encugh to
hold the debris of a 50-year accumulation plus the debris produced by a single
flood. Using a one percent debris surface slope projected upstream from the
spillway crest, a debris storage allowance of 1,280,000 cubic yards (794 acre-
feet) was originally provided. This storage was completely filled with debris
by February 1969, only 15 years after completion of the dam. Debris removal
is required more frequently due to this higher debris production. '

The second problem pertains to seepage that occurs along the downstream
toe of Lopez Dam. The seepage occurs when the reservoir level is at the
spillway crest or above. The seepage does not appear to be detrimental to the
integrity of the dam. However, stability problems could possibly arise at
higher water levels or if the water level is maintained at the spillway crest
level or above for prolonged time periods. The seepage problem creates a
constant need for COE personnel to monitor the dam and limits prolonged

reservoir storage. Seepage is also a cause of considerable concern to the
local residents.
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IV - WATERSHED CHARACTERISTICS
4-01  GENERAI. CHARACTERISTICS

Lopez Dam is located on Pacoima Wash in the northecentral part of the San
Fernando Valley, about 2.2 miles northeast of the city of San Fernando, and
entirely within the city of Los Angeles. The drainage area is 34 square
miles, about 15 miles long and from 1.5 to 3 miles wide. Pacoima Dam, owned
and operated by the LACDPW, has flood control and conservation storage and is
located 1.5 miles upstream of Lopez Dam. The drainage area located between
Pacoima Dam and Lopez Dam is 6 square miles. '

4-02 TOPOGRAPHY

The elevations in the drainage area range from a peak of 6,532 feet above
National Geodetic Vertical Datum (NGVD) on Mount Gleason in the San Gabriel
Mountains to 1,250 feet above NGVD at Lopez Dam. The longest water course in
the area, Pacoima Wash, is about 19 miles in length with an average gradient
of 275 feet per mile.

4..03 GEOLOGY AND SOILS

The soils in the mountains, which are derived mainly from metamorphic and
igneous rocks, are shallow and stony. 1In the valleys, the s0il consists of
silt, sand, and gravel with some boulders and is relatively deep. The canyon
slopes have a sparse cover of live oak, chaparral, and native grass.’

404 SEDIMENT

The original design for Lopez Dam was based on providing a debris control
reservoir to retain the debris of a 50-year accumulation plus the debris
produced by a single flood. Using a 7 percent debris surface slope projected
upstream from the spillway crest, a debris storage allowance of 1,280,000
cubic yards (794 acre-feet) was originally provided. This storage was
completely filled with debris by February 1369, only 15 years after completion
of the dam. As a result of this higher debris production, either the spillway
crest should be raised 16.5 feet to provide the necessary debris storage, or,
more likely, debris should be removed more frequently.

4-05 CLIMATE

The climate of the watershed is characterized by warm, dry summers and
cool, moist winters. The climate varies throughout the watershed due to the
variation in elevation. The higher elevations are generally slightly cooler
and receive more precipitation than the lower portion of the watershed.
Nearly all the precipitation occurs during the months of December through
March. Elevations above 5,000 feet frequently experience snowfall with the
snow usually melting rapidly except on higher peaks and northern slopes. The
average annual temperature at the city of San Fernando is 63.6 degrees F. The
lowest average monthly temperature is 54,2 degrees F in January and the _
highest average monthly temperature is 74.6 degrees F in August. The average
annual rainfall recorded at the San Fernando station is 16.12 inches. The
average monthly rainfall for this station is heaviest in January (3.39 inches)
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and is lightest in July (0.02 inches).
4-06 STORMS AND FLOODS

Precipitation in the Lopez Dam drainage area occurs both in the form of
general winter storms asscoclated with extratropical cyclones of North Pacific
origin and convective type storms generally occurring during the summer.
Estimates of probable maximum precipitation furnished by the U.S. Weather
Bureau indicate that the highest rate of discharge from the drainage area for
Lopez Dam would result from a 6-hour convective type storm.

Precipitation in the area is highly variable as shown by the monthly
precipitation recorded at Pacoima Dam (Table 4-1). The variability in the
precipitation can be illustrated by inspecting the statistical parameters
presented in Table 4-2, A comparison of the highest on record values with the
mean or median values shows the wide variation. The four quartile mean values
and median values are shown graphically on Plate 4-1.

4-07 RUNOFF CHARACTERISTICS

The annual runoff from the Lopez Dam-drainage area is also highly
variable. A summary of the outflow from Pacoima Dam is shown in Table L-3.
The annual runoff is also shown on Plate 4-2 (1937-1958) and Plate 4-3
{1959-1976). Selected Pacoima Dam outflow hydrographs are plotted on Plate
4.4, A basin unit hydrograph has been developed and is shown on Plate 4-5.

4-08 WATER QUALITY

The watershed for Lopez Dam lies almost entirely in the unpopulated and
undeveloped Angeles National Forest. No agricultural or industrial activity
is present upstream from Lopez Reservoir. Under these conditions, water
guality of inflow to Lopez Reservoir is expected to be high (low
concentrations of heavy metals, pesticides and other pollutants).

In the past, high concentrations of suspended solids and nonvegetative
debris from storm runoff and sluicing operations at upstream Pacoima Reservoir
have resulted in a continual problem of sediment deposition in Lopez
Reservoir. This has necessitated frequent clean-out operations to allow
operation of the dam cutlet and to ensure that adequate debris storage exists
for a potential future flood.




TABLE 4-1

PRECIPITATION DATA RECORDED AT PACCIMA DAM*

(Value in inches)

 Sep.  TOTAL

4
[ T
»

Year Get, Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul.
1929 - 0.35 1.66 2.76 1.85 2.02 1.69 2.18 0 0.18 0 0. .30 12.99
1930 0.16 0 6.37 1.04 5.60 0.37 1.72 0.15 0 T 0 0.08 15.49
1931 0.35 3.52 0 4,13 5.96 0.02 2.76  0.84 0.23 . 0 0.27 . 0.09 8,37
1932 0.24 2.61 7.36 2.21 9.47 0.22 1.26 0.36 0.36 0 0 0.07 24,16
) 1933 0,07 0 1.49. 11,16 0.08 0.37 0.86 1.03 0.33 0 0.07 0 - 15,48
1934 0.59 0.1¢% 6,63 4,31 3.33  0.04 0,02 0.01 0.9¢ ¢ T - 0,33 16.42
1935 3.74 2.51 6.50 3.57 2,12 3.84 2,50 0.07 0 0.18 0.14 0 25.17
1936 0.57 1.38 6.68 - 0,40 11,28 2.48 0.65 0.03  0.04 0.05 0.02 0.21 17.79
1937 2,01 0.06 8.35 4,27 8.02 4.83  0.38 1.02 0.05 0.01 o T 29,40
1938 0 0.03 5.01 1.95 10.09 12.84 1.96 0.35 0.30 0 0.06 0.06 32.65
1939 6.27 T 10.27 3.55 1.45 1.96 0.23 .18 0 0 0 4.07 21.98
1940 . 0.20 0.23 0.82 6.97 6.18 1.43 2.17 Q.04 0 -0 0 0.06 1B.13
1941 1.52 0.21 7.72 3.35 '13.00 8,98 5.27 0.07 0.03 0.22 0.04 0 40,41
1942 2.00 0.15 5.89 0,36 0.98 1.25 3.04  0.03 0 ¢ 0.79 0 14.49
1943 1.41 0.64 1.20 16.08 4,50 © 5.22. 1,22 0.0t  0.03 0 0 0 30.27
1944 0.32 0.28 8,12 1.3%  11.80 4,16 . 1,05 0,18 G.59 0 o 0.09 27.98
1945 o - 5.13 1.44 0.09 5.62 4.,22 0,59 0.01 0.18 0.12 0.90 0 18.18
1946 1,41 0.36 6.38 0.24 1.38 5.77 0.83 0.37 4] 0.12 0 ) 16.86
1947 2,50 8.27 6.10 0.75 0.15 1.50 0,33 0.61 0.12 0 - 0.13 0.46 20.92
1948 0.12 - 0.02 1.70 0 1.78 3.36 1.83 0.17 0.48 0 0 0 9.46
1949 0.12 0 3.01 2.74 2.37 1.48 0.12 2,14 0.03 0 T 0 12.01 -
1950 0.06 1.99 3.31 2.61 2.31 1.09. . 1.15 0,29 0.23 T o 0.96 14,00
1951 0.61 1.48 0.16 4,21 0.95 0.70- 2.87 0.10 ¢ 0 0.74 0 11.82
1952 0,99 2.16 7.38  13.10 0.54 9.12  3.06 0 0.01 0 o 0.11 36.47
1953 0 4,12 3.72 1.77 0.36 1.06 1.81 0.23 0.08 0 (] 0 i13.15
1954 0 0.99 0.27 6.51 2.71 4,79 0.42 0.11 .07 0 0 0 15,87
1955 (] 1.77 1.23 4.40 1.67 .28 3,04 1.88 Q.01 0 0.06 0 14,34
1956° . 0 1.77 2.38°  7.19 0.84 1] 4,45 1,12 T 0 0.01 0 17.76
L 1957 1.16 0 0.40 6.30 1.95 2,08 1.33 2,04 0,40 0 0 - T 15.66
(O 1958 2,25 0,72 4,48 2,53 7.54 6.13  6.06 0.08 0 0 0.3 = 0.69 30.56
1959 0.37 0.26 0 2.85 4.87 0 0,95 .. "0.02 0.01 T T 0.07 9.40
1960 0.03 T 1.36 3.10 2.52 1,01 1.62 T .0 0 -0 T 9.64
1961 0 5.12 0.26 1.39 0.03 0.61 0.51 0,10 0 0.01 0.58 7 0.13 8.74
1962 ¢ 2,07 2.39 4.01 14,51 1.45  0.12 0,41 T 0 0 0 24.96
1963 0.26 0.03 T - " 0.83 4.10 3.04 3.00 0.07 0.67 0 T 1.t 13.11
1964 0 0,99 .18 0.06 3.09 T 3,02 1.9 0.06 .31 0 T T 12.63
1965 0.75 2,39 2,64 0.72 0.62 2.01 6.86 T - 0,06 0.17 0.02 1.98 18,22
1966 4] 15.66 4,68 1.00 1.38 0.35 0 0.33 0 T 1] 0.61 24,01
1967. 0.15 3.93 7.91 6.98 0.17 4.8% 5.73 0,65 T 0 0 1.58 31.99
1968 0 6.96 1.06 1.66 1.95 3,50 0.63 T T 0 0.12 0.03 15,91
1969 0.50 0.38 1,56 . 16,55 9.45 1.49  1.45 0.02 - 0.25 0.12 ¢ T 31.77
1970 0 2,25 0.11 2.05 4,20 5.84 T .02 0.12 T 0 ¢ 14,59
1971 0.03 6.75 6.76 1,53 0.94 1.06 0.88 1.38 0.05 0.02 o 0.15 19.55
1972 0.51 0.71 8.24 T 0.21 0 0.14 0.08 0.06 T 0.11 0.03 10.09
1973 1.60 2,39 2,08 4,07 12,70 4.02 0.08 0,01 0.09 0 T T 27.04
L 1974 0.54 2,01 0.7% 8.69 0 4,22° 0,62 0,01 0.03 T 0 0 16.91
R 1975 1.05 0.13 3.48 0.29 3.08 5.08 3.35 0.12 0.04 0 o 0,10 16.72
© 1976 Q.62 0.01 0.78 0.00 4.25 1.92  1.54 0,24 0.21 0.01 0.34 4,33 - 14,25
1977 2,97 .58 .67 4,96 0.13 2,13 O 3.16 0.04 0 2.90 T 19.56
1978 0.02 0.23 5.13 7.79 8,01 14.01 2,93 T T 0 -0 0.98 39.10
197¢ c.16 2,72 1.83 8.20 4,05 5.74 0,03 0,34 0.16 0 .0.07 0.02 23,32
1980 1,20 9.70 0.55 7.41°  12.52 5.59  0.69 0.85 T 0.04 0 0 29.55
1981 o 0 .85 3.49 1.38 4,63 1.49 T 0 0 o 0 11.84
1982 0.59 2.72 0.28 2,70 1.00 6.59 2,74 0.06 0.21 0 0 1.32 18.21
1983 0.32 4.92 1.85 6,46 5.68 12,00 4,41 0,19 0.02 0 4,12 2.10 42.07
X 0.65 1.97 3.10 . 4,08 3.99 347 1.74 0.46 0.13 0.02 0.21 0,40 20.21
8 0.84 2,74 2,91 3.78 4,06 3,25 1,67 0.85 0.19 0.05 0.69 0.90 8.46
Xy 0.40 1.15 2,26 2.99 2.80 2.33  1.26 0,22 0.07 0.01 0.06 0.16 18.64
8y 2.69 2.82 2.21 2.20 2,32 2.21  2.24 3.38 2.91 4.09 4.81 3.83 1.49
LACDPW STATION NO, 33A
x = normal mean -.8 = normal standard deviation x& = log-normal mean ay = log-normal standard deviation

T o
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Parameter
Mean
Median

First Quartile
Mean

Second Quartile
Mean

- Third Quartile
Mean

Fourth Quartile
Mean

Highest on Record
l.owest on Record

Percentage of Years
with Measurable
Precipitation

®LACDPW STATION NO. 33A

TABLE 4-2

(Values in inches unless noted otherwise)

STATISTICAL PARAMETERS FOR PRECIPITATION DATA RECORDED AT PACOIMA DAM*

‘37.3

Qct, Nov. Deec., Jan. Feb., Mapr, Apr. May Jun. Jul. Aug, Sep. Total
0.65 1.97 3.10 4.08 3,99 3,47 1.74 0.6 0,13 0.02 0.21 0,40 20,21
0,32 0.99 1,85 3,10 2,31 2,48 1,26 0.1 0,08 O O 0.03 17.79
0.004 0.03 0.25 0.53 0,36 0.41 0.17 0.01 © 0 0 0 11.65
0. 18 0.8 1,28 2.33 1.60 1.71 0.85 0.07 0.02 . 0 0 0.004  16.02
0.6t -2,03 3.64 4.36 4,09 4,11 1.95 0.27 0.11 O 0.03 0,1 21.05
1.91 5,62 7,53  9.47 10.3%5 7.96 4.16 1.57 0.4 0.08 0.8 1.58 . 33.02
3.7 15,66 10.27 16.55 14.51 14,01 6.86 5,16 0.96 0.22 h4.12  4.33 42,07
D 0 0 0 0 0 0 0 0 0 0 0 8.74
78.2  87.3  92.7 9U.6  96.4 94.6  OM.6 69.1 21.8 38,2 52.7 100.00



TABLE 4-3

PACOIMA DAM OUTFLOW*

Instantaneous
Annual Peak
Cutflow Outfliow
Season (AF) (efs) Date of Peak
1937-38 ' 26796 2062 © 3m2
1938-39 3080 66 1=-20
1939-40 3133 169 2-4
1940-11 25942 430 3-5
1941-h2 2032 ' a7 T=15
1942-143 20407 598 1-23
194344 15167 : 326 3=2
194445 4911 . 397 2=2
~1945-46 2904 21 2«5
194647 ' 6029 237 1-7
1947-48 335 , 8 6-29
1948-49 T40 10 6-24
1949-50 : 1019 - 231 a1
1950-51 69 6 9«30
1951-52 14325 634 1-18
1952-53 3500 163 11-17
1953-54 ' 2941 - 292 45
195455 737 39 . Yu 21
1955-56 1252 66 5«17
195657 773 47 =T
1957-58 15808 420 - 2«5
1958-59 708 22 6-18
1959-60 271 4 B
1960-61 ' 11 0 N/A
1961-62 ' 6279 511 h.7
1962-63 228 - 24 : 9-25
1963-64 722 117 6-15
196465 1041 - b 5-T
1965-66 15214 664 11=23
1966-67 23600 197 Tw-b
1967-68 3833 105 11-22
1968-69 42968 2715 2-25
1966-T0 2308 153 3-3
1970-T1 499y 85 ' 12~-26
1971=72 802 g0 2-11
1972-73 7383 1540 2«11
1973-74 4154 - 460 1-8
197475 2526 83 - 8-19
1975-76 1614 66 _ 6-6
1976-T77 - 507 470 4y

1977-1984 not available for this study

N/A - Not Appliecable

* Outflow data provided by Los Angeles County Department of Public Works
(LACDPW) for Pacoima Creek Flume below Pacoima Dam. LACDPW Station No.
F/188B-R. :

-5




4-.09 CHANNEL AND FLOODWAY CHARACTERISTICS

The basin channel upstream of Lopez Dam is natural with no channel
improvements for flood control. Flood control channel improvements have been
constructed on Pacoima Wash downstream of Lopez Dam as described in Section
3-04., The channel has been divided into three sections in terms of
nomenclature:-

Section _ Name Description
1 Pacoima Creek Watershed up to Pacoima Dam
2 ' Pacoima Wash Pacoima Dam to Pacoima Spreading Grounds
3 Pacoima Diversion Pacoima Spreading Grounds to Tujunga Wash
Channel

A profile of the channel from Tujunga Wash to the watershed crest is shown
on Plate 4-6 (Sta. 0+00-Sta. 80400) and Plate U4-7 (Sta. 80+00-Sta. 160+80).

4-10 UPSTREAM STRUCTURES

 Paccima Dam. Pacoima Dam is located on Pacoima Creek approximately 1.5
miles upstream of the Lopez Dam site (see Plate 3-1). The concrete-arch
structure, completed in 1929, is operated and maintained by the LACDPW for
flood control and water conservation. Information pertaining to Pacoima Dam
and Reservoir is given in Exhibit A. '

4-11 DOWNSTREAM STRUCTURES

{a) Hansen Dam. Located along Tujunga Wash, 9 miles above its confluence
with Los Angeles River (see Plate 3-1), Hansen Dam is a major flood-control
facility owned, operated, and maintained by the LAD, as part of the LACDA
flood-control project. Hansen Dam controls floods on the downstream portions
of Los Angeles River, as well as on Tujunga Wash, immediately downstream of
Hansen Dam. Pertinent data for Hansen Dam are included in Exhibit B.

{(b) Sepulveda bam. Sepulveda Dam is a major flood control dam owned,
operated and maintained by the LAD. It is located along Los Angeles River, 43
miles above the mouth of the river, and 6 miles above the confluence of
Tujunga Wash and Los Angeles River. The dam is in the southeentral 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
Plate 3-1). Pertinent data for Sepulveda Dam are included in Exhibit B.

4.12 ECONOMIC DATA

a. Population. The watershed for Lopez Dam lies almost completely in the
Angeles National Forest. This is an unpopulated and unincorporated part of '
Los Angeles County. The downstream area is located in the cities of 3an
Fernando and Pacoima. The population estimates below are from the State of
California, Department of Finance, Population Research Unit, and are of
January, 1984:

Pacoima 4,662
San Fernando 18,966




______

be. Agficultuve. The downstream area was once primarily an agricultural
and ranch area. The postwar era has brought increasing urbanization to the .
area which has virtually replaced all agriculture and ranching.

d. Industry. The downstream area is heavily residential and supports
general office and commercial development. There are a number of business/
industrial parks. Most of the manufacturing is light industry.

d. Flood Damages. Since completion of the project, flood damages
prevented through fiscal year 1984 are estimated to be $159,584,000. The
reason this much damage has been prevented is because Lopez Dam serves as a
debris collection basin., If this debris was allowed to flow downstream it
would damage the channel lining thus causing greater. flood damages for a
particular event than if the channel lining was intact.

bu
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V - DATA COLLECTION AND COMMUNICATION NETWORKS
5-01 HYDROMETEOROLOGICAL STATIONS

a.  Facilities. Plate 3-2 shows the precipitation, reservoir, and stream
gages in the watershed above Lopez Dam, plus the stream gage on Pacoima
Diversion Channel at Branford Street. These gages, along with their
latitudes, longitudes, and elevations, are listed in Table 5-1.

There is one precipitation gage (Pacoima Dam) within the Lopez Dam
watershed and it is a Los ‘Angeles telemetry system gage. The water level in
Pacoima Reservoir and at the Pacoima Outlet channel gage is also reported by
the telemetry system. The closest downstream channel gage is the YPacoima
Diversion Channel at Branford Street” gage operated by the LACDPW. The
Branford Street gage is not on the telemetry system. A rating table for the
gage is shown on Plate 5-1. '

b. Reporting. Telemetry gages report'in real-time. Data from the gages
are either recorded locally onto charts or tapes (recording type gages) or are
observed daily or more frequently (non-recording gages).

0f those which report via telemetry, there are two types:

(1) Interrogated Gages. The Los Angeles telemetry system gages, owned
and operated by the COE are interrogated (usually once sach hour or more
frequently during storm conditions) by a radio located at the LAD Office in
downtownt Los Angeles. The data are compiled and processed by the LAD's Water
Control Data System Computer for printout and for hydrologic forecasting.

(2). Event~Reporting Gages. The telemetry gages, installed by the LACDPW
in cooperation with National Weather Senvice (NWS) report via Very High
Frequency (VHF) radio on an event basis. Example events reported 1nclude
ineremental changes in accumulated rainfall depths or predetermined
ineremental changes in streamflow or reservoir gage heights. The greater the
intensity of rainfall or the change in gage height, the more frequent the gage
reports.

These gages form a part of a network, labeled by the NWS, as the ALERT
(Automatic Loecal Evaluation in Real-Time) system. The LAD monitors these
gages, along with its own interrcogative telemetry gages.

¢. Maintenance. Each operating agency is responsible for the main-
tenance of its own gages and/or telemetry radio equipment. In many cases, the
gage is owned by the USGS, and the telemetry attachments are owned by the LAD
or LACDPYW.
5-02 WATER QUALITY STATIONS

There are no water quality stations in the watershed above Lopez Dam.




TABLE 5=1

HYDROMETEOROLOGICAL STATIONS

Plate 3-2
Designation

i1

{2

#3

Name

Pacoima Dam

Lopez Dam

Pacoima Diversion
Channel at Branford
Street o

Latitude

34, 20t 05"

34, 18+ 15n

34, 14+ Q7"

Longitude Elevation

Deacription

118, 23' 51" 1650
118, 24' 30 1249

118, 25' 13" 885

Recording and nonrecording
precipitation, temperature,
reservoir stage, and reservoir
discharge. Operated by
LACDPW. On LAD telemetry
system.

Recording reservoir stage.
Operated by LAD., Not on LAD
telemetry system.

Recording streamflow.
Operated by LACDPW. Not on
LAD telemetry system.



5-03 SEDIMENT STATIONS

There are no sediment stations in the watershed above Lopez Dam. There are
no sediment ranges in Lopez Reservoir.

5-04 RECORDING HYDROLOGIC DATA

Each agency maintains records of its own data. The NWS data are placed in
archives at the National Climatic Center in Asheville, North Carolina.
Precipitation and other data are published monthly by the National Climatic
Center in Climatological Data and Hourly Precipitation Data.

_The State of California, Department of Water Resources, publishes the data
from the ALERT telemetry gage network on a monthly basis. The LACDPW maintains
their recording and non-recording data bases and furnish data to other agencies
upon request., The LAD maintains a data base from its recording and telemetry
gages and provides selected data to the NWS for publication. Real Time Reports
received from the ALERT gages and the Los Angeles Telemetry System gages are
stored in a database on the Water Control Data System Computer.

5-05 COMMUNICATION NETWORK

- The LAD maintains a voice radio communication network for its entire
operations activities. This routinely includes communications between the
District Office and the various dam tenders, as well as vehicles in the field.

Puring periods of significant runoff, communicationz to the dam tenders
becomes vital. The existing radio network, which has proven itself reliable,
is backed up by a second radio network; and both of these are backed up by the
local telephone system.

Power at the Districet Office is hacked up by an emergency generator
system; and if all fails at the District Office, there is a complete radio
system at the LAD Base Yard. The Base Yard is located a few miles east of the
District Office. . : '

5-06 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 LAD Off'ice to the dam tender for Hansen Dam. The Hansen Dam
operator is also the operator for Lopez Dam. This "Morning Report" iz usually
made at 0800 hours, Monday through Friday. Other routine or non-routine radio
or telephone calls are made as needed. There are no telephone or electrical
services at Lopez Dam. Direct communication with the operator while he is at
Lopez Dam is possible by calling his Mobile Radioc (WUK 4121),

In the event that all communications with the COE Distriet Office,
including the COE Base Yard, should be interrupted, a set of "Standing
Instructions to Dam Tender™ have been compiled for Lopez Dam and a copy of
these instructions are included in this manual. The COE organization chart
and important phone numbers for reservoir operations decisions at Lopez Dam
are given in Plate 5-2.




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

c. Between Regulating Office and Others. Before and during the earliest
stages of any reservoir impoundment, the COE notifies offices of other
agencies and 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 in the LAD's Instructions for Reservoir Operations Center
Personnel {the so-called "Orange Book"). During major runoff events, the LAD
Reserveoir Operations Center is in constant contact with the LACDPW Hydraulics
Branch to fully coordinate the operations of both agencies. The LACDPYW is
directly tied into the LAD radio and telephone system. The LAD Reservoir
Operations Center is also in direct radio contaet with channel obszervor's
dispatched to patrol the Los Angeles River during large floods.

5-07 PROJECT REPORTING INSTRUCTIONS

During periods of water operations, communications between the LAD Office
and each affected dam tender -are made on a frequent basis. Normal
communications occur onece each hour and more frequent communications are
sometimes required. If a gate change is required, the Reservoir Operations
Center (ROC) staff provide the radio operator at the LAD Office with the gate
change instructions. These instructions are then broadecast to the dam
tender. When the gate change is completed, the dam tender callis back to the
Distriet radioc operator with information on the change. The radic operator
then inflorms the ROC engineer who initiated the change. The dam tender
records pertinent information associated with the gate change on the form
shown on Figure 9-1. This report form is subsequently submitted to the LAD
Office.

- Other special instructions to dam tenders are conducted in a similar
manner. This network of radio communications is also used by the dam tender

to report any failure of machinery or other equipment or any other unusual
conditions at the dam.

5-08 WARNINGS

The responsibility for issuing all weather watches and warnings and all
flood and flash flood watches and warnings rests with the NWS. Loeal
emergency officials of cities and counties are responsible for issuing any
other publie warnings inecluding unusual overflows, evacuations, unsafe roads
or bridges, and toxic spilis. The COE is responsible for providing these
officials with up-to-date information, and forecasts where possible, of water
rises within Lopez Reservoir and release rates into the channel downstream of
Lopez Dam. The LAD ROC should notify the Los Angeles Police Department
{Foothill Division) to initiate evacuation if a dam break is imminent.




VI - HYDROLOGIC FORECASTS

6-01 GENERAL

a. .Role of Corps of Engineers. The LAD does not make any formal
hydrologic forecasts, published or unpublished, for Lopez Dam. Despite the
lack of formal hydrologic forecasts, the LAD deoes carefully moniteor the
‘reservoir water surface elevation in Lopez Reservoir, and does notify other
agencies of any significant changes or antlclpated changes as deseribed in
Section 5-06.

The LAD continues to improve its monitoring capabilities of conditions not
only at Lopez Dam, but in adjacent watersheds. Improved and increased numbers
of automatic telemetry rain and stream gages help in this manner not only
direectly, but also in the development of computerized rainfall- runoff forecast
models. The long-term goal of the LAD is to be able to provide relatively -
accurate predictions of inflows and- reservoir surface elevations as far in
advance as possible.: It is intended that these predictions will become
accurate and reliable enough that they can be shared with the NWS, the LACDPW,
city and county emergency officials, and others to be used as a basis for
reservoir systems operations during the upcoming years.

The LAD Meteorologist prepares special quantitative precipitation
forecasts for Los Angeles River drainages and other watersheds including the
L.opez Dam watershed. These are used in determining the potential for
significant runoff into Lopez and other reservoirs. Research is progressing
into the direct. incorporation of these quantitative precipitation forecasts
into the rainfall-runoff forecast models being developed.

b. Role of Dther Agencies. No agency has any specific forecast
responsibility for water surface elevations in Lopez Reservoir or for
discharges on Pacoima Wash, either upstream or downatream of Lopez Dam. The
NWS issues Flash Flood Warnings for rivers and other watercourses in the
San Fernando Valley.

The LAD does receive real-time weather reports and forecasts, as well as
historical weather data, from the NWS, This is accomplished by means of
weather facsimile pictures and teletype data and forecasts transmitted by the
NWS and received by a LAD facsimile recorder and teletype printer, Close

coordination is maintained with the NWS forecast office located in
Los Angeles.

Historical precipitation and streamflow data are available from the
LACDPW. 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 CONDITIONS FORECASTS

Forecasts of flood hydrographs are currently not made. However, routine
evaluation of precipitation, resulting inflow, and forecast precipitation
provides valuable subjective predictions of flood situations. Using such
information, the LAD Reservoir Operations Center can evaluate if an ongoing
flood will increase or decrease over the next 24 hours.

6-03 CONSERVATION PURPOSE FORECASTS

Since Lopez Dam i3 strictly a flood control facility, forecasts for other
purposes including water conservation are not made. '

6-04 LONG-RANGE FORECASTS

Since the watershed above Lopez Dam is relatively small (3% square miles),
and since water is impounded behind Lopez Dam for short time periods, there is
little direct need for long-range forecasts in the operation of Lopez Dam, .
Only in the event of major impoundment at Lopez Reservoir, as well as
simultaneously at other reservoirs affecting the downstream channel and Los
. Angeles River, would a forecast of more than one day be of immediate
"~ significance to the operation of Lopez 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 Lopez Dam. The primary consideration of the
release rates from all of the dams in the Los Angeles River system is to
prevent or minimize downstream damages. :
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VII - WATER CONTROL PLAN
7-01 GENERAL OBJECTIVES

Lopez Dam and Reservoir are integral flood control facilities in the
Pacoima-Tujunga Wash system of tributaries to the Los Angeles River. The
purpose of the dam, a unit under the approved comprehensive plan for flood
control in the LACDA, 1is to provide protection against debris-laden
floodwaters for large areas between the dam site and Los Angeles River.
Important improvements in these areas include valuable industrial, business,
and residential properties and transportation systems. A secondary use for
the dam is that it also forms a headworks to direct flows into the Pacoima
Wash Channel and/or the Lopez Spreading Grounds operated by the LACDPHW.

7-02 MAJOR CONSTRAINTS

Several physical constraints at.Lopez Dam result in regulation
limitations, including:

a. Seepage occurs along the downstream toe of the dam when the reservoir
level is at the spillway crest or above, The seepage has not been detrimental
to the integrity of the dam. However, with pocl elevations exceeding a
j2-foot spillway surcharge, some instability may develop. Prolonged reservoir
storage should be limited and COE personnel should monitor the dam whenever
the reservoir contains water, especlally at water levels above the spillway
crest.

b.  The capacity of the reservoir outlet conduit is relatively small
compared to the standard project flood (SPF) discharge of 11,200 cfs and the
probable maximum flood (PMF) discharge of 30,400 c¢fs. The maximum discharge
capacity of the outlet for the water level at the spillway crest is U422 efs.

- ¢, The reservoir outlet discharges directly into the spillway channel
which creates turbulence and affects the spillway flow, The outlet gate
should bhe closed during flow over the spillway to eliminate spillway flow
interference.

d. Greater amounts of non-vegetative debris accumulate in the reservoir
than was originally anticipated. The original design was based on retaining a
50-year accumulation of debris plus the debris produced by a major flood. The
debris allowance was determined to be 794 acre-feet. This storage was

~completely filled with debris by February, 1969, only 15 years after

completion of the dam. The greater amount of debris produetion results in
decreased flood control storage and debrls removal on a more frequent bhasis is
requzred..

- e. Vegetative debris can plug the low level inlet to the reservoir drain
under certain conditions. WNo structural improvements have been -incorporated
into the project for the specific purpose of controlling vegetative debris.
Reservoir ponding will not occur while the outlet gate is at the full-open

position until the reservoir content reaches approximately 45 acre-feet and
the inflow exceeds 144 efs,
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f. Long term reservoir impoundment could be a safety hazard due to the
fact that the reservoir is located in a residential area. There is a
potential for children drowning, as well as several other safety concerans.

7-03 OVERALL PLAN FOR WATER CONTROL

Due to the very limited flood control capability of Lopez Dam, the overall
plan for water control at Lopez Dam has been formulated to address the:
following objectives and criteria: (a) minimization of sedimentation;

(b) minimization of pool depths %o reduce seepage through the embankment;

{¢)} maintenance of a debris pool to avoid clogging the inlet trash rack on the
outlet works with vegetative and miscellaneous debris; (d) gate closure
during spiliway flow to avoid outlet flow disturbance of flow in the spillway
channel; and {(e) ease of operation while providing for flexibility.

The objectives of the overall water conirol plan can be achieved by
operating the reservoir outlet as if it were uncontrolled during all
conditions except during spillway flow. For all inflow conditions when the
water surface is below the spillway crest, the outlet gate is to be full-

" open. The outlet gate should.be closed at all times when spillway flow is - -

occurring. After spillway flow has ceased, the outlet gate is to be opened to
the full-open position to allow draining of the pool.

7-04 STANDING INSTRUCTIONS TO DAM TENDER-

The standing instructions to the dam tender for the regulation of Lopez
Dam and Reservoir are given in Table T-1. At all times when there is no
spillway flow (water surface elevation less than 1,273 ft.-NGVD), the
reservoir outlet gate should be set at the full-open position of 5 feet., At
all times during spiliway flow, the gate should be closed to aveid interference
with spillway flow. After spillway flow has ceased, and unless instructed
otherwise, the gate opening should be reset to the full-open position.

The dam operator should follow the communication guidelines for normal and
enmergency operating conditions given below:

a. Communication with the District Office is available:

1. Notify the Reservoir Operations Center when a gate change will bé
required according the the schedule given in Table 7-1.

2. Notify the ROC if unable to set the gates as instructed.

b, Communication with the District Office is not available:

1. Try to reestablish communication through the LACDPW.

2. Allow a period of one-half hour to pass to reestablish communication
with the District Office. If after one-half hour communication is not
reestablished, follow the gate operation schedule given in Table T7-1.




TABLE T7-1

.LOPEZ DAM RESERVOIR REGULATION SCHEDULE

. Gate Computed
When Reservoir Water Setting Outlet Spillway
Step Surface is Between (feet of Discharge Discharge
No. Elevations (feet - NGVD) opening) (cfs) {efs) -
1 1,254-1,273 5.0 0422 0
2 1,273-1,299 0 o  0-4%,500
G NOTES: Spillway Crest Elevation 1,273 ft, NGVD.

Top of Dam Elevation 1,299 ft, NGVD. _
Follow Step 1 at all times when there is no spillway flow
Follow Step 2 at all times during spillway flow |

DAM OPERATOR INSTRUCTIONS

1. Communication with the District Office is available.
i a. Notify the Reservoir Operations Center when a gate change will be
e o required according to the schedule.
- b. Notify the Reservoir Operations. Center if unable Lo set the gate
as instructed.

2. Communication with the District Office is not available,
a. Try to reestablish communication through the Los Angeles County
Department of Publiec Works.
b. Allow a period of one half hour to pass to reestablish communication
~with the Distriect Office. If after one half hour communication is not
reestablished, follow the gate operation schedule.
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7-05 FLOOD CONTROL

Because of the limited storage capacity of Lopez Dam and the large channel
capacity downstream of the dam, the flood control provided by the dam is due
to the configuration of the dam and channel rather than to the operation of
the outlet gate. The dam acts to divert flows coming from the unimproved
Pacoima Wash upstream into the concrete lined channel downstream. The
capacity of the downstream channel is about the same as the SPF Inflow Peak:
for Lopez Dam. Therefore, the water control plan for Lopez Dam has been
developed considering the supplemental objectives and criteria discussed in
Section 7-03 and the constraints listed in Section 7-02. The maximum
operational benefits will be obtained by following the reservoir regulation
schedule given in Table 7-1. The basic water control plan specifies that the
reservoir outlet gate remain in the full-open poesition at all timez unless
spillway flow is occcurring. The gate is to be closed during spillway flow to
insure optimal flow conditions in the spillway channel. After spillway flow.
has ceased, and as a general rule, the reservoir outlet is to be opened again
to the full-open position to allow draining of the pool. The reservoir pool
drawdown from the spillway crest to the outlet invert, assuming no inflow into
the reservoir, and the gate in the full-open position, is approximately 30
~hours. It may be desirable to delay the drawdown time during certain
conditions. The drawdown times for select gate openings are provided in
table 7-2.

Maximum open channel flow of the outlet conduit is 144 ofs. Based on
available information, this is probably less than the debris carrying
discharge. Therefore, there is no requirement to close the outlet gate at the
start of inflow in order to build a debris pool, because once inflow becomes
greater than 144 cfs and debris starts to form, reservoir impoundment will
begin, and a debris pool will build up.

T7-06 RECREATION

There are no existing recreational facilities or activities associated
with Lopez Dam and Reservoir.

7-07 WATER QUALITY

Since flood control operation of Lopez Dam has limited effect on water
quality, no special provisions for water quality control are included in
normal regulation. At various times in the past, LAD has ccoperated with
LACDPW in modifying its gate operating schedule to trap sediment being sluiced
from upstream Pacoima Reservoir behind Lopez Dam. A 1959 agreement allowed
the LACDPW to operate the outlet for purposes of lowering the concentration of
suspended solids in water being delivered to downstream spreading grounds.
This agreement expired in 1964,

7-08 FISH AND WILDLIFE

-The Lopez Reservoir encompasses approximately 80 acres of vacant land. No
vegetation exists within the reservoir basin. The margins of the basin have a
scattered covering of tree tobacco (Nicotiana glauca) and broom baccharis
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TABLE T7-2

LOPEZ DAM POOL DRAWDOWN
Gate Opening Drawdown Time¥*
(feet) (hours)
0.5 332.0
1.5 ) 6605 ,
. 2.0 49,0 i i
2.5' u215 B
3.0 38.0
o 3.5 35.0
= 4.0 32.5
4.5 ' 31.0
5.0 29.5
¥Assuming reservoir inflow equal to zero and pool initially full at spillway
crest.
LQ;;

=5




{(Baccharis sarothroides), which intergrades into the California coastal serub
of the surrounding hills.

The basin does not provide suitable habitat for wildlife. The. lack of
cover and intermittent flooding make the area unsuitable for most species.
During periods in which the reservoir is holding water the basin provides
marginal habitat for wading birds and migrating water fowl.

7-09 WATER SUPPLY

The Lopez Dam water control plan does not provide for regulation for water
supply. In some instances LAD has coordinated regulation of Lopez Dam with
LACDPW's water supply operations of upstream Pacoima Pam and downstream
spreading grounds.

Currently no formal agreement exists with LACDPW with respect to the
operation of Lopez Dam. However, from 1959 to 1964, LACDPW operated the gated
outlet under license from LAD in order to maintain a small debris pool behind
Lopez Dam. Suspended solids in water conservation releases from Pacoima Dam
- settled out in this pool resulting in higher quality water released to-
downstream spreading grounds. The agreement reguired LACDPW to remove
accumulated sediments resulting from their operations. Because LACDPW felt
the cost of sediment removal exceeded the water supply benefits, LACDPW
allowed the license to expire without renewal in 1961.

LAD has also periodically cocoperated with LACDPW in allowing closure of
the gated outlet at Lopez Dam and trapping sediment sluiced from Pacoima
Reservoir in Lopez Reservoir., This operation facilitates removal of sediment
from Pacoima Reservoir and has been allowed on the condition LACDPW remove the
debris deposited in Lopez Reservoir.

7-10 DEVIATION FROM NORMAL REGULATION

There may be instances when it is necessary for the operation of Lopez Dam
to deviate from the established flood control plan. Prior approval of
deviagtions is required from District Engineer, LAD, except for emergencies and
minor deviations as discussed in subparagraphs a and b, below.

a. Emergencies. Some emergencies that can be expected are: drownings and
other accidents, and failure of operation facilities. Necessary action under
emergency conditions should be taken immediately unless such action would ‘
create equal or worse conditions. The Reservoir Regulation Unit, LAD, is to
be informed of any deviations as soon as practieal.

h. Unplanned Minor Deviations. There are unplanned instances that create
a temporary need for minor deviations from the normal regulation of the
reservoir, although they are not considered emergencies. Construction
activities account for the major portion of such incidents and often include
utility stream crossings, facility maintenance, bank protection work, and
channel maintenance and major construction contracts. Changes in releases are
sometimes necessary for maintenance and inspection. Requests for changes of
release rates are generally for a few hours to a few days. Each request is
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analyzed on its own merits. Consideration is given to upstream watershed
conditions, potential flood threat, conditions of reservoirs, and possible
alternative measures. In the interest of maintaining good public relations, -
the requests are usually complied with, providing there are no foreseen -
adverse effects on the overall operation of the project for the authorized
purposes. Approval for these minor deviations will normally be obtained from
the Reservoir Regulation Unit, LAD, by telephone with subsequent written
confirmation.

c. Planned Deviations. These are planned instances, which require
deviations from the normal regulation. Each condition is to be analyzed on
its own merits. Sufficient data on flood poteritial, reservoir and watershed
econditions, possible alternative measures, benefits to be expected, and
probable effects on other projects and useful purposes will be presented by

caia letter or telephone to Reservoir Regulation Unit, LAD, along with
e recommendations for approval.

7-11 WATER CONTROL PLANNING TOOLS

Specific planning tocls have been utilized in the development of the flood
control plan. These tools are also uged to evaluate and set operation rules
for planned deviations and also to facilitate operation of the dam during
emergencies and unplanned minor deviations. Water control planning tools used
for Lopez Dam and Reservoir include: '

a. Pool Drawdown Table (Table 7-2),

b. QOutlet Rating Cﬁrve and Table (Plate 7~1 and Table 7-3),

¢. Spillway Discharge Curve and Table (Plate 7-2 and Table 7-%), and

d. Area-Capacity Curves and Tables (Plate 7-3 and Table 7-5).




Table 7-3. Lopez Pam Outlet Discharge in Cubic Feet Per Second

ELEVATION GATE OPENING IN FEET

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4,0 4.5 5.0
125% 0 0 0 0 0 0 0 0 0 0 -
1255 6 10 10 10 10 10 10 .10 10 10
1256 9 21 30 30 30 30 30 30 30 30
1257 11 27 49 62 62 62 62 62 62 62
1258 12 32 60 82 99 99 99 99 99 99
1259 13 36 67 92 116 130 144 144 14} 144
1260 14 40 73 101 127 147 162 170 175 186
1261 14 4y 80 109 138 160 178 191 206 232
1262 15 b7 85 117 147 171 194 211 233 266
1263 16 49 90 124 155 182 208 230 256 288
1264 17 . 52 9l 131 164 192 221 ou8 276 306
1265 18 54 99 138 171 203 - 233 264 293 321
1266 18 55 102 144 180 213 246 279 308 336
1267 19 57 106 149 188 223 258 - 292 322 350
1268 - 20 58 110 155 - 195 232 269 304 334 363
1269 - 20 60 113 160 202 241 280 - 315 346 376
1270 21 61 116 165 210 250 290 326 358 388
1271 2 62 119 170 217 258 300 337. 368 400
1272 22 64 122 175 224 267 309 347 379 411
1273% 22 66 124 180 231 275 319 356 388 422
1274 23 67 127 185 237 283 327 365 400 n33
1275 23 68 130 189 243 291 335 373 410 uhh
1276 2h 70 132 194 249 299 344 381 420 45k
127 24 71 135 198 255 306 352 - 389 429 el
1278 25 72 138 202 261 313 360 398 438 47y
1279 26 T4 140 206 266 320 367 406 nug n8Y
1280 26 76 143 210 272 326 374 41y 456 493
1281 27 78 146 214 277 333 381 422 N6l 502
1282 27 79 148 218 282 339 388 430 72 510
1283 27 81 151 222 287 344 394 138 480 519
1284 28 82 153 225 292 350 401 hh46 487 527
1285 28 84 156 228 297 356 406 453 ug95 535
1286 28 86 158 232 302 361 412 460 502 543
128 29 87 160 235 306 365 . 418 neT 510 551
1288 29 88 163 238 310 370 425 n7Y 518 559
1289 29 89 166 211 314 375 431 480 525 567
1290 30 90 168 24y 319 380 437 486 532 5TY
1291 30 91 170 247 323 386 443 hg2 539 582
1292 30 92 172 250 326 391 449 199 547 589
1293 30 93 175 253 330 396 455 506 554 596 .
1204 31 94 178 256 334 401 461 512 561 603
1295 3N 95 180 259 338 406 467 518 568 610
1296 31 96 182 262 341 411 473 525 575 617
1297 31 96 184 265 344 416 479 532 582 624
1298 32 97 186 267 346 420 484 538 589 631
1299 %# 32 98 187 270 348 non 490 545 596 638

Note: Elevation given is water surface elevation in feet above NGVD.
%¥3nillway Crest
*%#Top of Danm




Table T-4

LOPEZ DAM SPILLWAY DISCHARGE

Discharge Discharge

‘Elevation {cfs) Elevation {ecfs)
1273.0 0 1286.5 16,688
1273.5 119 1287.0 17,603
1274, 0 336 1287.5 18,554
1274.5 617 1288.0 19,522
1275.0 950 1288.5 20,506
1275.5 - 1,328 1289.0 21,507
1276.0 1,746 1289.5 22,523
1276.5 2,200 - 1290.0 23,554
1277.0 2,688 1290.5 24,601
1277.5 3,208 1291.0 25,663
1278.0 3,757 1291.5 26,739
1278.5 4,334 1292.0 27,830
1279.0 4,939 1292.5 28,936
1279.5 5,569 a 1293.0 30,056
1280.0 6,224 1293.5 31,190
1280.5 6,902 1294, 0 32,338
1281.0 7,604 1294.5 33,500
1281.5 8,328 1295.0 34,676
1282.0 9,073 - 1295.5 35,864
1282.5 - 9,840 1296.0 37,067
1283.0 : 10,626 1296.5 38,282
1283.5 11,433 1297.0 39,510
1284.0 12,260 1297.5 40,751
1284,5 13, 105 : 1298.0 42,005
1285.0 : 13,969 1298.5 43,271
1285.5 14, 851 *#1299.0 Iy, 550
1286.0 15,751 ‘

Note: Elevation given is water surface elevation in feet above NGVD.

*Top of Dam



TABLE T7-5
LOPEZ DAM RESERVOIR AREA AND CAPACITY

Capacity Area Capacity Area

Elevation {(acre-feet) (acres) Elevation {acre-feet) (acres)
1254 0 o 1277 622.7 58.14
1255 2.1 3.7 1278 671.8 h9.7
1256 T7 7.6 1279 722.1 51.1
1257 17.2 11.3 1280 7741 52.8
1258 29.9 1%.0 1281 827.8 5h.6
1259 45,2 16.4 1282 883.3 56.5
1260 62.9 18.9 1283 - gh0,7 58.2
1261 83.0 21.2 1284 §99.6 50.6
1262 104.9 22.7 1285 1059.8 60.8
1263 128.4 24,1 1286 . 1121.2 61.9
1264 153.2 25.5 _ 1287 1183.7 - 63.1
1265 S 179.3 26.8 1288 1247.3 6, 1
1266 206.8 28.1 128 - 131109 65.1
1267 235.9 29.6 1290 1377.5 66.0
1268 265.9 31.1 1291 1448,.0 67.0
1269 297.9 32.8 1292 1511.4 67.9
1270 331.6 34,7 1293 1579.9 69.2
1271 367.3 36.6 1294 1649.8 70.7
1272 hohs,8 38.4 1295 1721. 4 724

®1273. k1.1 40,4 1296 1704.7 74.3
1274 485.6 ho.6 1297 1870.0 76 .4
1275 ' 529.4 Ky.9 1298 1947.6 . 79.0 : !
1276 575.2 h6.6 ¥*1299 2027.9 80,8

Notes: (1) Table based on survey dated March, 1979.
(2) Elevation given is water surface elevation in feet above NGVD.

®Spillway Crest
#%Top of Dam
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VIII - EFFECT OF WATER CONTROL PLAN

8-01 GENERAL

The operation of Lopez Dam has resulted in a reduction in the magnitude of
flows along the lower portion of Pacoima Wash. The dam has successfully
provided a headworks to direct flows into the downstream flood control
channel. Indirect benefits have also resulted from operations by controlling
flows for conservation diver31ons into Lopez Spreadlng Grounds and the
downstream channel.

8.02 FLOOD CONTROL

a. Spilliway Design Flood. The zpillway of a dam must be designed in
order to pass, without danger to the structure of the dam or threat of over-
topping the dam, the greatest rate of discharge that could be expected from
the most severe combination of rainfall and runoff conditions that could
reasonably occur. This hypothetical flood is called the PMF.

(1) Original Criteria. The spillway at Lopez Dam was designed for a peak
outflow of 32,000 efs, with 21 feet of surcharge. An additional 5 feet of
freeboard to handle runup by waves from the water surface was incorporated,
which set the top of the dam at elevation 1,298.9 feet.

The original spillway design flood resulted from a 2U-hour stable
orographic-type storm. The average precipitation depth over the drainage area
for the probable maximum storm was 21.5 inches with an effective total
precipitation of 17.9 inches. The probable maximum flood (PMF) peak inflow to
Lopez Dam was 32,000 cfs. The total 2-day flood volume, including base flow,
was 37,800 acre-feet. The maximum water surface elevation obtained during
the PMF routing was 1293.9 feet, approximately 5 feet below the top of the
dam, T

(2) Revised Criteria. In a subsequent 1978 study, the adequacy of the
Lopez Dam spillway was reviewed under modern criteria. This led to the
development of a revised PMF resulting from a probable maximum storm based on
a b-hour convective-type storm. The average depth of precipitation for 1/2,
1, 3, and 6 hours during the probable maximum storm for the drainage area
above Lopez Dam were 4.1, 5.9, 8.7, and 11.3 inches, respectively. The total
flood volume, including base flow, was 19,900 acre-feet.

- The revised PMF (peak inflow of 30,800 cfs) was routed, assuming that the
outlet conduit was plugged and that the debris storage pool was filled. The
peak outflow would be 30,200 c¢fs and the maximum pool elevation would be-
1292.8 feet. This provides 6.1 feet of freeboard which exceeds the required
freeboard of 5 feet. The inflow, outflow, and water surface elevation
hydrographs for the revised spillway design routing are shown in Plate 8-1.

b. Standard Project Flood. The SPF 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. The COE generally applies the SPF as the criteria for protecting
urban areas. Thus, since approximately 1952, the SPF has been used as the
Reservoir Design Flood for the construction of new dams.

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

The SPF has been routed through the reservoir assuming that the reservoir
outlet was closed and that the debris storage of 794 acre-feet was full. The
SPF was based on a general type storm having a duration of 48 hours, The.
average precipitation depth over the drainage area is 21.2 inches with an
effective total precipitation of 7.8 inches. The SPF peak inflow and outflow
are both 11,200 efs, The total flood volume, excluding base flow, is 14,100
acre-feet. The maximum water surface elevation obtained during the SPF
_routing is 1,283.2 feet, approximately 16 feet below the top of the dam.

- Plate 8~2 shows the inflow, outflow, and water surface elevation hydrographs
for the SPF routing. ' - ' '

8-03 WATER QUALITY

At most times during most years, inflows are not detained in the
reservoir, but pass immediately downstream, with little change in water
quality. Impoundment of water occurs in the winter storm season for debris
control purposes. These impoundments are of such short duration that little
- adverse effect on water quality will occur. 1In fact, whatever effect would
probably be beneficial as suspended sclids and debris would settle out and
result in higher quality releases downstream. In most instances, water
flowing from Lopez Reserveir should meet Federal and state water quality
standards and be suitable for the identified beneficial uses, primarily
groundwater recharge.

8-04 FISH AND WILDLIFE

Any impacts on biological resources resulting from the new flood control
operation plan are expected to be minor. No vegetation exists within the
reservoir basin. The margins of the basin have a scattered covering of tree
tobacco (Nicotiana glauca) and broom baccharis (Baccharis Sarothroides). The
existing vegetation either tolerates inundation well .or can quickly '
reestablish itself after inundation. Prolonged inundation does not occur
within the reservoir basin.

The basin does not provide suitable habitat for wildlife. The lack of
cover and intermittent flooding makes the area unsuitable for most species.
There are no State or Federally listed threatened or endangered species within
the general vicinity of the reservoir.

8-05 FREQUENCIES
a. Peak Inflow and Qutflow Probabilities. Plate 8-3 is a graph of the

inflow and outflow frequencies at Lopez Dam, computed from a December 1384
LACDA review study. The values from which these curves were derived are

8-2




listed in Table 8-1. The inflow curve is affected by the Water Control Plan
for Pacoima Dam, as discussed in Section 4-07. The inflow and ocutflow
frequencies at Pacoima Dam are presented on Plate 8-U, Table 8-2 contains the
values from which the curves on Plate 8-3 were derived. The inflow curve, is
of course not affected by the Water Control Plan for Lopez Dam, which has
bearing only upon regulation of the outflow and consequently the impoundment
of water behind the dam.

The outflow curve of Plate 8-3, on the other hand, does reflect the Lopez
Dam Water Control Plan. The sharp break in the slope of the curve at water
surface elevation 1,273 feet reflects the fact that the water surface
elevation in Lopez Dam has reached the spillway crest 1,273. The outflow rate
increases rapidly for any additional rise in the reservoir water surface above
elevation 1,273 feet.

b. Pool Elevation Duration and Frequency. Plate 8-5 is the computed
filling frequency curve for Lopez Dam. Plate 8-6 shows a similar curve for
Pacoima Dam. The curves on Plate 8-5 and Plate 8-6 are based upon, and have
been adjusted for, 1988 conditions. These conditions include percent of
impervious cover in the drainage area above Lopez and Pacoima Reservoirs,
runoff routing conditions, and the gate operation schedule of the Water
Control Plan for Lopez and Pacoima Dams. The values from which the curves of
Plates 8-5 and 8-6 were constructed are listed in Tables 8-1 and 8-2, respec-
tively. As with the outflow frequency curve (Plate 8-3), the relatively sharp
change in slope of the filling frequency curve for Lopez Dam (Plate 8-5)
reflects the fact that the outflow rate increases rapidly as the reservoir
water surface elevation in Lopez Dam rises above elevation 1,273 feét, there-
fore, the rate of additional impoundment of water within the reservoir is
reduced for a given increase in inflow. '

8~06 OTHER STUDIES

a. Discharge-frequency values presented in this manual were derived from
ongoing (1984) investigations in the COE LACDA study. The "Interim Report on
Hydrology and Hydraulic Review of Design Features of Existing Dams for Los
Angeles County Drainage Ared Dams," dated June 1978, presents the derivation
of the Probable Maximum and Standard Project Floods used in this manual.

‘b. No flood plain management studies addressing the downstream channel
have been conducted by the COF since the downstream channel was constructed.
Several flood insurance studies have been completed to date by the COE and
LACDPW for the Federal Emergency Management Agency. These studies show no
downstream flood problem. Currently (1984) the COE is conducting an ongoing

review study of the entire LACDA system in order to reassess the adeguacy of
" flood protection provided by the downstream channels.

8-3




TABLE 8-1

INFLOW, OUTFLOW, AND FILLING FREQUENCY VALUES, LOPEZ RESERVOIR

RETURN PERIOD

(Years): 2 5 10 25 50 100 200 500
INFLOW (cfs) 156 323 616 1,130 2,720 2,990 3,390 4,630
OUTFLOW (cfs) 70 115 233 296 2,710 2,990 3,380 4,580

FILLING {max
elevation, feet .
above NGVD) 1,257 1,258 1,261 1, 264 1,276 1,277 1,277 1,279

NOTES:

j.  These preliminary data values, which represent 1981 conditions, were
“.obtained from a December 1984 LACDA review study performed by the Hydrologic
Engineering Section of the U.S. Army Corps of Engineers, Los Angeles Distriet.

2. Inflow and outflow frequency curves, drawn from the data values listed in
this table, appear on Plate 8-3.

3. A filling frequency curve, drawn from the data values listed in this
table, appears on Plate 8-5.
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L | TABLE 8-2
INFLOW, OUTFLOW, AND FILLING FREQUENCY VALUES, PACOIMA RESERVOIR

RETURN PERIOD

(Years): 2 5 10 25 50 100 200 500
CINFLOW (cfs) . 204 843 1,600 2,740 7,110 8,920 10,600 12,500
OQUTFLOW (ofs) 200 405 799 1,370 2,720 2,990 3,390 4,630
i FILLING (max | -
e elevation, feet: . : .
above NGVD) 1,900 1,905 1,910 1,920 1,959 1,968 1,981 1,995
NOTES :

1. These preliminary data values, which represent 1984 conditiohs, were
obtained from a December 1984 LACDA review study performed by the Hydrologic
Engineering Section of the U.S. Army Corps of Engineers, Los Angeles Distriect.

2. Inflow and outflow frequency curves, drawn from the data values listed in.
this table, appear on Plate 8-1.

‘3. A filling frequency curve, drawn from the data values listed in this
table, appears on Plate 8-6.




IX - WATER CONTROL MANAGEMENT
9-01 RESPONSIBILITIES AND ORGANIZATION
A.. Corps of Engineers. Lopez Dam is owned, operated, and maintained by

the LAD, which has complete regulatory responsibility for the dam and the
reservoir, . _ :

Reservoir operations at Lopez Dam and other COE facilities in the LAD are
conducted by the Reservoir Regulation Unit of the Hydrologic Engineering
Section. - Plate 5-2 shows an organizational chart depicting the chain of
command for Reservoir Regulation. ' '

Gate regulation instructions to the dam tender are issued by the Reservoir
Regulation Unit (see Sections 5-06 and 5-07). In the event that
communications between the Reservoir Regulation Unit and Lopez Dam are
interrupted, a set of Standing Instructions to Dam Tender are included in
Section 7-04. Dam tenders are part of the Operation Branch, in the
Construction~Operations Division.

b. Other Federal Agencies, The COE has complete responsibility for the
operation of Lopez Dam; and although the COE receives data and information
from other Federal and local agencies and informs these agencies of major
decisions affecting Lopez Dam, no other agency has any responsibility in the
operation of Lopez Dam. The U.3. Geological Survey operates stream gages in
the LACDA.

e. State and County Agencies. LACDPW has maintenance responsibility for
the Pacoima channel downstream of Lopez Dam and maintains and operates a
number of projects in the drainage area. See Section 3-08,

9-02 INTERAGENCY COORDINATION

‘The COE coordinates with other Federal, State, County, and local
organizations, as well as with the press, concerning the water control for
Lopez Reservoir. .

a, Local Press and Corps of Engineers Bulletins. The Public Affairs
O0ffice of the LAD, is responsible for interfacing with the press regarding
operations at Lopez Dam and flows in the channel downstream of the dam. This
is accomplished through interviews and the occasional issuance of press
releases. The COE does not broadly issue flood watches or warnings or other
status reports or forecasts to the general public., These are the respon-
sibility of the NWS.

b. National Weather Service. . The COE utilizes NWS data and forecasts in
the operation of Lopez Dam, including the real-time telemetry data from gages
installed in the watershed by the LACDPW in cooperation with the NWS. The COE
shares data with the NWS and other agencies both on a real time basis and
after the fact.




¢. U.S. Geological Survey. The COE receives streamflow data from the
U.5. Geological Survey, primarily on a historical basis in southern
California. The COE coordinates with the U.S. Geological Survey in many
different ways, and shares its data with the Geological Survey.

_ d. Los Angeles County Department of Public Works. The COE and LACDPW
closely coordinate the operation of their reservoir projects and the
maintenance and patrolling of their channels in the LACDA.

9-03 REPORTS
The LAD prepares and files several types of reports.

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 COE. '

Four specific forms are also prepared in conjunction with the District's
reservoir operation at Lopez Dam. A copy of each of these forms is included
as Figures 9-01 through 9-04., These include: . Flood Control Basin Operation
Report (prepared by each dam tender), Record of Calls (both radio and
telephone)}, Record of Data from Digital Recorders, and Reservoir Computations.




YRR Reports Control Symbol
FLOOD CONTROL BASIN OPERATION REPORT P SPLOCH - ?y
e
[«]
Name . : Month : Year ;
Reservoir w.5.Elev | Outlet channal ' Gate operation x
Day ) { Type| Gage Gage Time Gate opening In feet z
- Time | of readin i ign
' cage o foer| 1™ | hetinh No.1 | No.2| No.3 | Nou | Ko.5 [ Ho.6 | Nou7 | HouB| No.® | Ho.10 | No.st | No.12 | Nout3 | Nov1n | NoutS |Nouts | B
P
(5]
- REMARKS:
SPL 1 DEEM2 19 o ' EDITION OF i MAR S5 MAY BE USED

Fionure 9-01



DATE

RECORD OF CALLS [7] Redio . T Telephone

m »

FROM TO X .dh

LOGAL - i
T IME PERSON AND/OR TELEPHONE PERSON AND/OR TELEPMONE | T 0 % MESSAGE OR REMARMNS

CALL SIGN AND ciTY CALL SIGN AND CITY v

-6

tab] !
vifl?:::;a: ;:L;?g::g: calls fnt!@a collect calls, charge ca”s and forg distance.' ‘calls that can not be dialed without a code number. Calls are chargeable to MA 31311 unless

SPL oM . 188 PrEvious EDITIONS ARE OBSOLETE

Figure 9-02




NAME OF DAM

RECORD OF DATA FROM DIGITAL RECORDERS

DATE - TAME " WATER SURFACE GAGE HEIGHT PRECIPITATICON OPERATOR -

FORM

SPL 1 FEB 77 648

Figure 9-03
9uh




RESERVYOIR COMPUTATIONS

[} HourLY

[ ] paivy

DAM

TIME OF READRING {IF DALY}

DATE
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CHECKED 3Y
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FTe

STORAGE
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GATE
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LETS G, HT. FLOw
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NQ,

STORAGE CHANGE
AV,
HRS. ouT-

ACRE-
F§ FLOW
FEET < L
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INFLOW
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GATE
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Fle
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REPORT
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‘REMARKS

TOTAL

MEAN

SPL FORM 30 PREVIOUS EDITIONS MAY BE USED;
MAY 67 REPLACES SPL FORM 20 WHICH MAY DE USED

Figure 9-04 - 9-6
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NOTES: g
1)} Branford Spreading Grounds can only ) g
discharge into Pacoima Diversion Channel: % i %
2) Lopez and Pacoima Spreading Grounds [; % @ Qr,o

divert from Pacoima Wash.
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PRECIPITATION IN INCHES

FOURTH QUARTILE MEAN

THIRD QUARTILE MEAN
MEDIAN

N FIRST QUARTILE MEAN

OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP.

MONTH

See Table 4-2 for the information used to develop this Plate

SECOND QUARTILE MEAN-

PACOIMA WASH, CALIFORNIA
LOPEZ DAM

STATISTICAL PRECIPITATION

PARAMETERS
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ANNUAL OUTFLOW (1000 ACRE-FEET)
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40- [—1 ANNUAL OUTFLOW
38+ PEAK OUTFLOW
36 |
344
32+ Note: Outflow data provided by Los Angeles
’ , Department of Public Works (LACDPW)
30- ; -3000 for Pacoima Creek Flume below Pacoima
Dam. LACDPW Station No. F118B-R.
o8- - -2800 ¢
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. |
| 2200 =
22 8
20 B — 2000 _
<
184 -1800 W
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164 _— -1600 3
] L
14+ -1400 Z
|—,
12- 1200 Z
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10. 1000 2
: - PACOIMA WASH, CALIFORNIA
8~ ‘8 00 : LOPEZ DAM
_
] -600
6 | PACOIMA DAM OUTFLOW
4] 589 -400
_ (1938-1959)
2._
0 3.;.;.;. ) 40 2N ﬁ‘ - g:-:.| 46 47| = 'I'—4|9 | 58..;" = < 55 56 57 - 8 59+0 » U.S. ARMY CORPS OF ENGINEERS
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ANNUAL OUTFLOW (1000 ACRE-FEET)

44
42-
40-
36
34.-
32
30
28
26-

24

20
18
16
14
12-

10+

60 ' 61

62 163 64

65

66

57 ' 68

69

WATER YEAR

70

S :5:{:2l E}i;fffl :5:5:5:' ;:;:;:I 135
73 74 75 76 77

-2800

-3000 .

INSTANTANEOUS PEAK OUTFLOW - (CFS)

LEGEND
|::| ANNUAL OUTFLOW

PEAK OUTFLOW

'Note Outflow data provnded by Los Angeles County

- Department of Public Works (LACDPW)
for Pacoima Creek Flume below Pacoima Dam.

LACDPW Station No. F118B-R.

PACOIMA WASH, CALIFORNIA
LOPEZ DAM

PACOIMA DAM OUTFLOW

(1960-1977)
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MEAN DAILY DISCHARGE (CFS)

MEAN DAILY DISCHARGE (CFS)

3000

2000

1000

3000

2000

1000

PEAK INSTANTANEOUS$ DISCHARGE
=2]062 [CFS [(MARH. 211
’
OCT | NOV | DEC | JAN | FEB | MAR | APR [MAY | JUN | JUL | AUG| SEP
1937-1938
ANNUAL OUTFLOW = 26,796 ACRE-FEET
‘\
P PEAK INSTANTANBOUS
DIJCHARGE ¥ 2,715 CFS (F§B.)
:
A A
2200
ocT|Nov | Dec [ uan | FEB | MAR| APR | MAY [uuN [l [AuG | sEP

1968-1969

ANNUAL OUTFLOW=42,998 ACRE-FEET

3000

2000

1000

3000

2000

1000

PEAK INSTANTANE

ouUsS

DISC

HARGE

B)

f =634 CFS (JAN. 1
|
4l

228

OCT

NOV

DEC | JAN | FEB | MAR | APR [MAY

JUN

JUL

AUG | SEP

ANNUAL OUTFLOW = 14,325 ACRE-FEET

1951-1952

—PEAK INSTANTANE

ous

DISC

HARGE

=01,540 CFS[(FEB.

11

-

b

ocCT

NOV

DEC | JAN | FEB MAR|APR MAY

JUL

AUG | SEP

1972-1973

ANNUAL OUTFLOW=7,383 ACRE-FEET

3000
2000
1000
PEAK INSTANTANEOUS DISCHARGE
=197 CF§ (JULY 6)
0 -’ o Y
OCT| NOV| DEC| JAN | FEB | MAR [ APR| MAY | JUN | JUL | AUG| SEP
1966-1967
ANNUAL OUTFLOW = 23,600 ACRE-FEET
Note: Hydrographs were compiled from

records provided by (LACDPW) for

Pacoim
Pacoim

a Creek Flume below
a Dam.

PACOIMA WASH, CALIFORNIA
LOPEZ DAM

—

SELECTED PACOIMA DAM
OUTFLOW HYDROGRAPHS
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DISCHARGE IN 1000 CFS

am

T

0.5 in. PER
TIME INTERVAL

‘—-RAINFALL

SUBAREA 1 = DRAINAGE AREA ABOVE
PACOIMA DAM

\
\
\
\‘—-——
\
\
\
\
\
\

SUBAREA 2 = DRAINAGE AREA BETWEEN
LOPEZ DAM AND PACOIMA DAM

SUBAREA 1 SUBAREA 2
Mountain S-Graph
Area (Square Miles) 28.20 5.80
Length of Longest Watercourse in Basin (Miles) 18.75 4.06
Length Along Longest Watercourse from Basin
Outlet to Point Perpendicular to the Cen-
troid of the Basin (Miles) 10.80 1.91
Basin Slope (Feet/Mile) 218.0 578.0
Basin Roughness 0.055 0.045
Hydrograph Computation Time Interval (Hours) 0.5 0.5
Time for 50 Percent of the Total Volume of
Runoff to Occur - Lag Time (Hours) 3.57 0.70
Ratio of Hydrograph Time Interval to Lag iime 0.1401 0.7143
SUBAREA 1 SUBAREA 2
t Q t Q t Q t Q
(hr) (cfs) (hr) (cfs) (hr) (cfs) (hr) (cfs)
0 0 16.0 200 32.5 73 0 0
0.5 1183 16.5 200 33.0 52 0.5 2752
1.0 1607 17.0 200 33.5 27 1.0 1757
1.5 2549 17.5 183 34.0 27 1.5 798
2.0 3762 18.0 179 34.5 27 2.0 508
2.5 4001 18.5 179 35.0 27 2.5 360
3.0 2728 19.0 179 35.5 27 3.0 256
3.5 2073 19.5 163 36.0 27 3.5 203
4.0 1641 20.0 157 36.5 27 4.0 176
4.5 1195 20.5 157 37.0 27 4.5 150
5.0 1019 21.0 157 37.5 27 5.0 123
5.5 982 21.5 155 38.0 = 27 5.5 104
6.0 826 - 22.0 132 38,5 27 6.0 77
6.5 760 = 22.5 132 39.0 27 6.5 72
7.0 688 23.0 132 39.5 27 7.0 28
7.5 637 . 23.5 132 40.0 27 7.5 28
8.0 618 24.0 132 40.5 27 8.0 28
8.5 509 24.5 114 41.0 27 8.5 28
9.0 476 25.0 101 41.5 27 . 9.0 28
9.5 457  25.5 101 42.0 27 9.5 7
10.0 425 26.5 101 42.5 27 =7,482 Acre-Feet
10.5 398 . 27.0 101 43.0 27
11.0 364  27.5 101 43.5 27
11.5 353 28.0 91 44.0 27
12.0 340 28.5 73 44.5 27
12.5 321 29.0 73 45.0 27
13.0 275 29.5 73 45.5 27
13.5 275 30.0 73 46.0 27
14.0 243  30.5 73 46.5 22
14.5 226 31.0 73 =36,378 Acre-Feet
15.0 226 | 31.5 .73 PO ope CALIFORIA
15.5 215 | 32.0 73

BASIN UNIT HYDROGRAPH
SUBAREA 1 = DRAINAGE AREA ABOVE

PACOIMA DAM
SUBAREA 2 = DRAINAGE AREA BETWEEN

15 20 25

TIME IN HOURS

LOPEZ DAM AND PACOIMA DAM
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LOS ANGELES DISTRICT
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ELEVATION (FT. NGVD)
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ELEVATION (FT. NGVD)
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DISCHARGE IN CUBIC FEET PER SECOND .
Gage
Height
(feet) 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
.0 0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
.1 1.00 1.35 1.70 2.05 2.40 2.75 3.10 3.45 3.80 4.15
.2 4.50 5.17 5.84 6.51 7.18 7.85 8.52 9.19 9.86 10.53
.3 11.2 12.3 13.4 14.4 15.5 16.6 17.7 18.8 19.8 20.9
.4 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0
.5 42.0 44.8 47.6 50.4 53.2 56.0 58.8 61.6 64.4 67.2
.6 70.0 73.6 77.2 80.8 84.4 88.0 91.6 95.2 98.8 102.4
.7 106.0 110.2 114.4 118.6 122.8 127.0 131,2 135.4 139.6 143.8
.8 148.0 152.7 157.4 162.1 166.8 171.5 176.2 180.9 185.6 190.3
.9 195.0 200.1 205.2 210.3 215.4 220.5 225.6 230.7 235.8 240.9
1.0 246.0 251.5 257.0 262.5 268.0 273.5 278.0 284.5 290.0 295.5
1.1 301.0 306.7 312.4 318.1 323.8 329.5 335.2 340.9 346.6 352.3
1.2 358.0 364.0 370.0 376.0 382.0 388.0 394.0 400.0 406.0 412.0
1.3 418.0 424.4 430.8 437.2 443.6 450.0 456.4 462.8 469.2 475.6
1.4 482.0 488.4 494.8 501.2 507.6 514.0 520.4 526.8 533.2 539.6
1.5 546.0 552.9 559.8 566.7 573.6 580.5 587.4 594.3 601.2 608.1
1.6 615.0 622.3 629.6 636.9 644 .2 651.5 658.8 666.1 673.4 680.7
1.7 688.0 695.5 703.0 710.5 718.0 725.5 733.0 ° 740.5 748.0 755.5
1.8 763.0 770.7 778.4 786.1 793.8 801.5 809.2 | 816.9 824.6 832.3
1.9 840.0 848.0 856.0 864.0 872.0 880.0 888.0 896.0 904.0 912,0
2.0 920.0 928.5 937.0 945.5 854.0 962.5 971.0 979.5 988.0 996.5
2.1 1005.0 |1014.0 [1023.0 |[1032.0 |1041.0 |1050.0 |1059.0 {1068.0 | 1077.0 | 1086.0
2.2 1095.0 |1105.0 ([1114.0 |1124.0 |1133.0 {1143.0 |1152.0 |1162.0 | 1171.0 |1181.0
2.3 1190.0 | 1200.0 |1210.0 |1220.0 [1230.0 }1240.0 |1250.0 |[1260.0 | 1270.0 | 1280.0
2.4 1290.0 11300.0 }1310.0 [1320.0 [1330.0 [1340.0 ]1350.0 11360.0 | 1370.0 | 1380.0
2.5 1390.0 | 1400.0 ]1410.0 [ 1420.0 [1430.0 |1440.0 |1450.0 |1460.0 | 1470.0 | 1480.0
2.6 1490.0 | 1500.0 {1510.0 | 1520.0 |{1530.0 |1540.0 |1550.0 (1560.0 | 1570.0 | 1580.0
2.7 1590.0 | 1601.0 |1611.0 | 1622.0 |1632.0 [1643.0 |1653.0 |1664.0 | 1674.0 | 1685.0
2.8 1695.0 | 1706.0 }1717.0 | 1728.0 |1739.0 |1750.0 {1761.0 ({1772.0 | 1783.0 | 1794.0
2.9 1805.0 |1817.0 }1828.0 | 1840.0 |1851.0 [1863.0 [1874.0 11886.0 | 1897.0 | 1909,0
3.0 1920.0 |1932.0 [1943.0 | 1955.0 }1966.0 [1978.0 [1989.0 [2001.0 ([ 2012.0 | 2024.0
3.1 2035.0 | 2047.0 |2058.0 | 2070.0 |2081.0 [2093.0 |2104.0 |(2116.0 | 2127.0 | 2139.0
3.2 2150.0 (2162.0 |2174.0 | 2186.0 |2198.0 |2210.0 |2222.0 |2234.0 | 2246.0 | 2258.0
3.3 2270.0 | 2283.0 |2295.0 | 2308.0 |2320.0 [2333.0 | 2345.0 |2358.0 | 2370.0 | 2383.0
3.4 2395.0 | 2408.0 |2420.0 | 2433.0 |2445.0 12458.0 }2470.0 |2483.0 | 2495.0 | 2508.0
3.5 2520.0 | 2533.0 | 2546.0 | 2559.0 |2572.0 |2585.0 |[2598.0 [2611.0 | 2624.0 | 2637.0
3.6 2650.0 | 2663.0 | 2676.0 | 2689.0 |2702.0 }2715.0 |2728.0 |{2741.0 | 2754.0 | 2767.0
3.7 2780.0 | 2793.0 | 2806.0 | 2819.0 |2832.0 |2845.0 |2858.0 |2871.0 | 2884.0 | 2897.0
3.8 2910.0 | 2923.0 |2936.0 | 2949,0 ]2962.0 |2975.0 |2988.0 |3001.0 | 3014.0 | 3027.0
3.9 3040,0 [ 3054.0 | 3067.0 | 3081.0 |3094.0 |3108.0 | 3122.0 13135.0 | 3149.0 | 3162,0
4.0 3176.0 | 3190.0 | 3203.0 ; 3217.0 |3230.0 |3244.0 | 3257.0 |3271.0 | 3284.0 | 3298.0
4.1 3311.0 | 3325.0 | 3338.0 | 3352.0 | 3365.0 |3379.0 |3392.0 |3406.0 | 3419.0 | 3433.0
4.2 3446.0 | 3460.0 | 3474.0 | 3488.0 | 3502.0 |3516.0 | 3530.0 |3544.0 | 3558.0 | 3572.0
4.3 3586.0 | 3600.0 | 3614.0 | 3628.0 | 3642.0 |3656.0 | 3670.0 |3684.0 | 3698.0 | 3712.0
4.4 3726.0 | 3741.0 | 3756.0 [ 3771.0 [3786.0 3801.0 |3816.0 1{3831.0 | 3846.0 | 3861.0
4.5 3876.0 | 3891.0 { 3906.0 | 3921.0 | 3936.0 |3951.0 | 3966.0 |[3981.0 | 3996.0 | 4011.0
4.6 4026.0 | 4042.0 | 4058.0 | 4074.0 | 4090.0 |[4106.0 | 4122.0 |4138.0 | 4154.0 | 4170.0
4.7 4186.0 | 4202.0 | 4218.0 | 4234.0 |{4250.0 [4266.0 | 4282.0 [4298.0 | 4314.0 | 4330.0
4.8 4346.0 | 4364.0 | 4381.0 | 4399.0 {4417.0 |4434.0 | 4452.0 [4470.0 | 4488.0 | 4505.0
4.9 4523.0 | 4541.0 | 4558.0 | 4576.0 | 4594.0 |4611.0 | 4629.0 |[4647.0 | 4665.0 | 4682.0
5.0 4700.0

Note:

Rating Table provided byLACDPW.
Pacoima Diversion at Branford Street,
F305-R, Rating Curve 541, March, 1954.

PACOIMA WASH, CALIFORNIA
LOPEZ DAM

PACOIMA DIVERSION CHANNEL
AT BRANFORD STREET

RATING TABLE

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

PLATE 5-1



CHAIN OF COMMAND FOR RESERVOIR OPERATIONS DECISIONS

Corps of Engineers
Los Angeles District
Title 0ffice Phone Number:
District Engineer (213) 894-5300
FTS 798-5300
Water Control Decisions Gate Operations
. Title Phone: Title - Phone:
Chief, Engineering {213} 894-5470 Chief, Construction- (213) 894-5600
Division _ FTS 798-5470 Operations Division FTS 798-5600
Chief, H&dro]ogy & {213) 894-5520 Chief, Operations {213) 894-5620
Hydraulics Branch FTS 798-5520 Branch FTS 798-5620
Chief, Hydrologic (213) 894-4753 Chief, Operations and {213) 283-2757
Engineering Section FTS 798-4753 Maintenance Section
Chief, Reservoir (213} 894-4756 Dam Tender Foreman (213) 283-2757
Regulation Unit FTS 798-4756
W Lopez Dam Tender (818} 767-3810
at Hansen Dam-
PACOIMA WASH, CALIFORNIA
LOPEZ DAM
CORPS OF ENGINEERS
ORGANIZATION CHART AND
IMPORTANT PHONE NUMBERS
L FOR RESERVIOR OPERATIONS
U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICY r
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WATER SURFACE ELEVATION IN FEET ABOVE NGVD
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U.S. ARMY CORPS OF ENGINEERS
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WATER SURFACE ELEVATION IN FEET ABOVE NGVD
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WATER SURFACE ELEVATION FEET ABOVE NGVD
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50 80 - _70 80 90 100

1299

1297

1295

12983

1291 i
1289

s dedodede b b
1287 { :

- O R IR T O S -
1285 ,,}
1283

1275

1273

1271

1269

1267

PACOIMA WASH, CALIFORNIA
LOPEZ DAM

1265

1263

0 R O A LOPEZ DAM
0 U O U O U 1 S AREA - CAPACITY CURVES

1261

1259

1257

1255
U.S. ARMY CORPS OF ENGIREERS

LOS ANGELES DISTRICT

_13:14 15.13:17 -1-3'1:9:20:21:::}.:-.: PLATE 7-3

1253 :
12

11

CAPACITY IN HUNDRED ACRE FEET



o

A . ful e -y g 3
= o o - T s
THEE o R e
1 T+ 44 — S -
L 1
4 P

TOTAL DRAINAGE AREA 34.0 SQ.MI, Bagas

AVERAGE PRECIPITATION DEPTH OVER AREA: .

HYETOGRAPH TOTAL STORM (6 HOUR) 1.3 IN.

L]

s

ESEESSSESSESEES: EFFECTIVE TOTAL 10.4 IN. T

N

ﬁILLI_‘_*ﬁi} 1 31 4 [Y}Llllle =+ * 'NCLUDES BASE F—L0w<

+
) O D A ) S IR WD A 55 4D . i
' o > 4 N

(AVERAGE RATE OVER AREA)

o

PRECIPITATION IN INCHES PER HOUR

DISCHARGE IN THOUSAND C.F.S.

4 EFFECTIVE PRECIPITATION SRR AT SSga==ocdgotsss
} (SURFACE RUNOFF) == 3 B S e R e e e
= ~---}— | S N ,_'_ N -4—<_ - ,0 - E
S SRIRNTIaNRANES
(1- J o o »
: ‘:‘;”QKI .
: t 10511 TE =E
+ il i ol o Fo¥ oVl L'_>' L - - an
== MAX. WATER SURFACE rE LT S ! AES gEEssas ES
% ELEVATION 1292.8 FT. , SEES FEEER e PR e
= ~——r T ES238 THiFEFT = :r':n:; '_‘:{‘}Afv\ L EEE - ad S ees
== War g Lr = 3
{ PEAK INFLOW 30,400 C.F.S. S
R R R P PR P EE e L e e, ESsgssEszansd
1-I 0 G I Pl S o
£ PEAK OUTFLOW 30,200 C.F.S. k== b
. Th it EEESIESUEEs
- jEa=dnsatatais
2 ESEgs pagRcassERsEzz=css,
== - t
il PACOIMA WASH, CALIFORNIA
= LOPEZ DAM
Soac=e== :
SSSESSt SEEE SPILLWAY DESIGN
T — 'FLOOD ROUTING

8 I0 12 14 3 I8 20
"TIME IN- HOURS |

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

PLATE 8-1



PRECIPITATION IN INCHES PER HOUR
(AVERAGE RATE OVER AREA)

DISCHARGE IN 1,000 C.F.S.

—— -y Sy o 3 T T T—I 11 | m I e T — T :
000 8 S SOV = 06 o i R o v | . g IS By Gha N G . i A I 4 -t o foo— T iy T
: i H1t% 1 ma= t v > @ - - 7 o r 1 Tt - : ™
iy it = o : - ¥ t s = g :
It 1 e 1 ¥ P T 1 —T I T 1 :
A 90 MR 0 SR & = ? rusanT T ram s i T T T S i T :
I S 9 i s - = + : - T bt - t T o R O 8 et + i ——t
1T e T i : fu— : T ot — : T CA T SO S — =t ++ Tt . - ——s
+ i + : - ——— — T : : ——— + A : - -
1 : . = e ; . : e e : e
St HYETOGRAPH =eE ' = EE : SesEtee 1
a 1 1 ! : T - i T 1 S . 3 T : i} L
1 I ’ " [N AT o Y T NI t o S Y e 1 T 7 g
= FI T % T W L6051 O e 0 0 2 2 o ¥ —+ 1 . T Fa T 11 L -
- - 0 o 1 108 OSSR 4 L - T= PR 1 t T :
RS — 1 1 1 ‘l"r.' 11 T T T * T T 1 : T : r ; 1 1 L H ; .
AN PR T ru T H . : 1 T 1 T T : i ra T pas T
== T PREGIPITATION LOSS = ' == Se=sSEsa=sceess ettt tnneeS
2 t + + - T T + T T + * T - + + S - +
LA o ! 1 0 0 e S A 0 R T O T P———— "f “F == ¥ : : | RIS O SR MY = T PRI LU S S Y5 S jf—x 0
o o e aha e — e e — e e 11 T e I e . s D e
+ s : — : : + L — it - : ' — — + - I e = - —— - -y -
S EFF CTIVE PRECIPI ION E EETne : T : e : e e e S =
TR e TS Y : S S " H S ST = oy : 1 m : T — H T i . : 3 1
s T ’ r 1 ; . s : L + " b ! R - v =) - I —
o : SUHIFACE RUNOFF) e e = T - : = E=m=s o =g OS]
: 1 T + i - T o T + + + — + > + Y - a $ . ’. +
P H T ’ o o - - - n T T —t - - B ' - . -
. | R t t : 1 " s YN R I T T Py . P [ulnme - o i
g I S . T - » T 1. I : + H — — = L T 1 s
) . n Il : l T ) 1 3 T M -y 1 b . - - I i N
. 1‘ . o 7 1 — 1 + T - T 1 1l 1.§ > ‘l;‘ 1 ; -+ N T
; L T4 : P 1 M 3 S I
) 1 LRI iy s T N T 3 + T ) T T T - i b S
1= T T " e T T Tt T = 1 - I L
o T - T P T 1 T 1 L T : ;3 - 1
= it . H
' ==~ MAX. WATER SURFACE ' ‘ f ‘
i T ¢ T — e O T —t +—+ -
: - " . - = T L :
~ el b = + * + H " t + — - i
« = SESSSEeEs EV sEESE : =
: - e 1 T ™ o - —
g I} T b g . : i 1 Lt LS i
T 1 T T 1 " = 1 Cam 1 =
yusy . —— - T T _r— - - — - —- -
T : —— : g g — - — -t . ] : : = t
P Pl S T - - yon : =t ; : =1 p - 4 : P o
T — % - L - ey -1T. T ery iy
K OUTFLOW 11200 C.F.S.
T T it
I
1+ - —
o= s —
— !
; +
1 : -
. - D
{8 Ry
= i :
e L T
~+
i ponmpg {oviieg it Mt T TITIIT

Sae= TOTAL DRAINAGE AREA 34.0 SQ. Ml |—/—=d=—=—=
t==| AVERAGE PRECIPITATION DEPTH OVER AREA: | ===
: TOTAL STORM (48 HOUR) 21.2 IN. | =/
-5 EFFECTIVE TOTAL 7.8 IN. |= e :
== RUNOFF: TOTAL FLOOD VOLUME 14,100 AF. === =
T (EXCLUDING BASE FLOW) - : :

" —‘*;7 - : : = _——‘—— T -_'_____:___JL = S
SSEsa==nss
Seemi=as e e
= = - === R Enaes t
g pweal G Ren aten = = 18 Q
e e s T S — ] PACOIMA WASH, CALIFORNIA
e e e e = LOPEZ DAM
T S : STANDARD PROJECT

18 0 6 12 FLOOD ROUTING
1ST DAY OND DAY e 3RD DAY— =

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

PLATE 8-2




99 98

100,000

. a8

EXCEEDANCE FREQUENCY PER HUNDRED YEARS

80 70 80 S0 40 3D 0

i0 5 -2 | 05 0.2 Q1 005 OO

100,000]|
9.

1
-}

33388

7

]

"
i

Sl
1l

-

0,000

4k
5k
L

o

il

IN CUBIC FEET PER SECOND

DISCHARGE,

b
=
b=
=
|

bl

1000

Vil

Hir
AR,

HIt
Fut

T

I

i
tis
P

¢ -~ @

B

151
T

1T

5
JRELE bl
i
I

]

100

.

Fam

EXCEEDANCE INTERVAL IN YEARS

W

S

s

e

2 . 5

INFLOW

ol e & OUTELOW]

Data values obtained from the Decembér, 1984

Los Angeles County Drainage Area review study"
performed by the Hydraulic Engineering Section,

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

Engineers.

AL ol 100
S0 20 . 80 . i0D 200 500 2000 10000

'DISCHARGE FREQUENCY
CURVES FOR
- LOPEZ DAM

U S ARMY CORPS OF ENGINEERS
"+ LOS ANGELES DISTRICT

TO ACCOMPANY REPORT DATED:

PLATE 8-3



EXCEEDANCE FREQUENCY PER HUNDRED YEARS
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LOS ANGELES COU

PACOTMA DAM
NTY FLOOD CONTROL DISTRICT

PERTINENT DATA SHEET
GENERAL
NAME - PACGIMA DAM BOND ISSUE - 1924
LOCATION -~ PACOIMA CANYON &4 MILES N.E. OF SAN FERNANDG DRAINAGE AREA - 28.2 3Q. MI. FROM ELEV. 1§50 TC
STREAM - PACOIMA CREEK ELEV. 6503 ABOVE MEAN SEA LEVEL
PURPOSE - FLOOD CONTROL AND CONSERVATICN
TYPE - CONCRETE, CONSTANT ANGLE ARCH GRAVITY ABUTMENTS
CONSTRUCTION:

BEGAN - MARCH 1925
COMPLETED -~ FEBRUARY 1929
COST

$2,466,738.28

CONSTRUCTED BY -~ BENT BROS.
DESIGNER - CONSTANT ANGLE ARCH CO.
RESIDENT ENGINEER - K.J. HARRISON

COST PER A.F, F.C. 206.85 COMPUTATIONS -~ B.F. JAKOBSEYW
COST PER A.F., CONSERV. 4¥07.09 ¥.J. HARRISON
COST BASED ON ORIGINAL CAPACITIES :
DIMENSTONS :
CREST HT. ABOVE ORIGINAL STREAMBED  365.0 FT. TOTAL VOLUME OF EXCAVATION 105,927 C.Y.
CREST HT. ABOVE FOUNDATION 372.0 FT. TOTAL VOLUME ON CONCRETE 226,140 C.Y.
CREST LENGTH 640.0 FT. CHARACTER OF FOUNDATION — GRANITE
CREST WIDTH 10.4 ¥FT. T
HEIGHET OF PARAPET WALL 0.75 FT.
BASE THICKNESS 160.0 FT.
CUTLETS:
MAX, DISCH. AT _
RISER OR INLET OUTLET SPILLWAY ELEV,
NO. TYPE S1ZE SILL ELEV. ELEV CFS
FLOOD OPERATION VALUES
(2y =2 HOLLOW JET 30" 1850.2 1700.0 350
25 GATE VALVE 307 1700.0 -—
3 3 HOLLOW JET 30 1850, 0 1750.0 319
34 GATE VALVE 30" . 1750.9 -—
(3) 1 HOLLOW JET 30m 1850.5 1800.0 281
ha GATE VALVE 30" 1800.0 -—
SERVICE VALVES
A1 GATE VALVE 18n 1669.7 1694.0 -—
AlA GATE VALVE g 1669.7 1694.0 —
AB GATE VALVE g 1669.7 1694.0 -—
AtC GATE VALVE 18n 1669.7 169%.0 -—
(8} a2 - HOLLOW JET 10n 1825,0 . 1703.0 33
(1) s.G. SLUICE GATE 51 x 5¢ 1739.9 1739.9 i712.0
MAX. DISCHARGE
" SPILLWAY SILL NO. 1 SPILLWAY ORIG. CAP. AT ASSUMED H.W.L.
NO. TYPE ELEV. AF. CFS
1 TUNNEL 1950. 00 (6060.0) 10,780 (COMBINED)
2 TUNNEL 1989.95
ELEVATIONS:
ELEV.
ORIGINAL STREAMBED 1650.00
LOWEST EXCAVATION 1642.60
CREST 2015.00
TGP OF PARAPET 2015.75
ASSUMED H.W.L. 2025,00
REMARKS :
(1) CONSTRUCTED 1947. NEW TRASH RACK INSTALLED OCTOBER 1960. RISER INSTALLED NOVEMBER 1971. RISER REMOVED AUG. 1983.
(2) RISER CONSTRUCTED DECEMBZR 1947. MODIFIED IN 1964, EXTENDED IN OCTOBER 1969.
{3) GUNITE RISERS CONSTRUCTED JANUARY 1939, RISER NO. 3 EXTENDED NOVEMBER 197t.
{4) HOLLOW JET INSTALLED JANUARY 1956.

LATEST STATE APPROVAL JE 8, 1977.
1650.035 USGS = 1950.0 SPILLWAY DATUM.

WATER MAY BE IMPOUNDED TO ELEVATION 1950 FEET.
SPILLWAY DATUM SHOWN.

REVISED AUGUST 1983
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4
i ! 1950.0 ELEV. 1850.2——F,
L—m' — R
ROWS OF 3 1/2" WEEP-
SPILLWAY NO. 1 HOLES AT 4' INTERVALS ON RISER
ELEVATION £700.0
IN FEET .
2015755 -~ L - — —— T TOP OF PARAPET a UPSTREAM‘
2015.0—" [*] ¢ CREST OF DAM - (@ ELEV.
2000
1963.95 CREST OF SPILLWAY NO. 2
1950 w-.—._—r_\gaeﬁ OF SPILLWAY NO, |
—-—_"—"'---..____/IOOO ~
O MAX ouTFLOW
1900
| 1874.2 | = ——TOP OF TRASHRACK VALVE NO. 2
{1y 186319 i —— ——TOP OF TRASHRACK VALVE NO. 4
w 186267 : TOP OF TRASHRACK VALVE NO.3
*1850 :
1820.22 Sl —TOP OF TRASH RACK—SLUICE GATE
Z i8h.22 e —— SILL OF RISER~ SLUICE GATE
1800 § 30" NEEDLE VALVE NO. 4
i787.0 - 1
- C'SiLL 2.0'X 2.5' §.6. IN RISER NO. 2
=
! 754.3
91 7'5?0 ——SJILL SLUICEGATE
p— € 30"HOLLOW JET VALVE
< TNO. 3
>
L
_.J
w .
1703.0 LOW FLOW 10" HOLLOW JET
1700/2 — fq‘ VALVE A-2
[~ ¢ 30" HOLLOW JETVALYE =
B NO. 2
18697 — C 18" GATE VALVE A-1 WITH g"
PIPE RISER AS OUTLET
1650 S
llllf-.- N ) R l":'-'\

6/17/77 CWV.
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PACOIMA DAM | |
LOS- ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS | . o

'EMERGENCY TELEPHONE LIST-

DiStrict'Opefations Center : f213) 226-4191. .
(M-F, 8:00 am - 4:30 pm) C

'District_EH-Hour Number , _ | - (213)  226-4308
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bepartment of Public Works

MEMORANDUM

TO: Mr. Orville E. McCollom January 31, 1985

FROM: N. C. Datywler
Hydraulic Division File No. 64.121
Pacoima Dam and Reservoir
Operation Plan

Recommendation

Approve the followling operating plan for Pacoima Dam. It is recommended
that this operating plan take effect upon completion of the current spillway
tunnel extension project.

Background

Due to slulcing of Pacoima Reserveoir in 1983 and the current spillway
tunnel extension project, several new operating schemes for the dam and
reservoir were studied. The proposed operating plan is outlined below.

QOperating Plan —

Holding Pool

Minimum holding pool is Elevation 1880.0 feet.

Rising Reservoir

Storm inflow will be ponded to Elevation 1920.0. feet, .Above 1920.0 feeﬁ,
outflow will approximate inflow to maximum outlet capacity (874 cfs at
Elevation 1920.0 feet}.

Once spillway flow is achieved (Elevation 1950.0 feet), the valves will be
closed in increments so that the combined outflow from the valves and
spillway will produce a uniform outflow hydrograph. All valves will be
closed above Elevation 1954.0 feet. At no time will the combination of ;
total valve plus spillway outflow be greater than inflow to the reservoir. §

Falling Reservoir

When possible, releases greater than inflow will be maintained until

the reservoir water surface has receded to Elevation 1927.0 feet. At that
time, outflow may be reduced to a conservable rate or inflow, whichever

is greater. At the discretion of the operation engineer, reservoir outflow
may be reduced to inflow at elevations greater than 1927.0 feet to increase
water conservation benefits.




Mr. Orville E. McCollom
Page 2
January 31, 1985

Water Conservation Pool

Nonstorm spreading releases greater than inflow should be initiated when
Elevation 1927.0 feet is achieved.

Discussion

The 10-, 25~, 50~year and capital event runoff frequency inflow hydrographs
were routed through the dam with the goal of increasing water conservation

benefits, preventing spillway flows for events with less than a 10-year
frequency, and keeping the reservoir debris cone upstream a satisfactory
~ distance. Alternate discharge schedules, which begin releases at lower
" elevations, do not significantly decrease the peak outflows for events
greater than a 10—year frequency.
Runof £ Resultant W.S. : Maximum
Fregﬁencz Proposed Plan Release
10 - 1950.4 _ 969
25 : 1962.5 ' - 1761
50 1976.3 ' 2230 R
Capital 2009.0 ' 10,342 C . Ry i

A 1,500 acre~foot water conservation pool is provided for between-

. Elevation 1880.0 feet and 1927.0 feet. If need be, the reservoir can
be drawn from 1927.0 feet to Elevation 1920.0 feet in approximately four
hours using all valves with no inflow.

The Sedimentation Section of Hydraulic Division concurs with the elevation
selected for minimum holding pool (Elevation 1880.0 feet) with regards o
to sedimentation. They expect no difficulties in valve operations due to
sediment for at least several years with the absence of very large debris-
producing storms.

Brett L. F6iréstét\§_ﬂga;9/
Operations Section
Extension 4191

BLF :bme

cc: Operation and Maintenance (2) (Noyes, Remillard)
: Water Comservation

SP&DIG

Hydraulic (2) (Mitchell, Files)

General Files
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o 2014, 8875, HE86, 8896. 8907, 8917. 4928.  8939. . H949.  8960.  8970. 10.56
3V - L 1 § — , : - I . _ ' 0.0
SPILLWAY ELEVATION = 1950.0 s - _ B
CREST ELEVATION = 2015,0 ' Js
. ASSUMED HIGH WATER LINE = 2013,0 - _ — UV - . 9-12-83
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LOS ANGELES CUJUNTY FLCCD CONTRCL DISTRILT - HYCRAULIC DIVISICH PAGE 4
INTERPDLATED ELEVATION-AREA TABULATICN FGR PACCIMA OAM
GASED ON. 64-T31. .. DATED .08/04/783 SCALE .1%=. _10.0.FT,.1 5Q.IN= 1.000 UNETS -

( : INTERPOLATED RESULTS
POINT ELEVATIGN AREA
NUMB ER (FEET) (ACRES) BY JS 0%/12/83 :
Thhh ik RS ERX LD CxxehRXx o e —- et e v e+ s e e B
1" 1748.C0 0.0 ' °
2 1749.00 0.02 .
e 3___1750.0G: 0,03 e
. 4 1751.G0 0.04 o
5 1752.00 0. 0% :
o 6 1753.00 0.04 SRS
-7 1754.00 0.04 :
o 8 1755. 00 0.06
- 9 175_6. UC 0-99 ) U
10 1757.00 0.14
11 1758.00 0.20 _ :
12 1759.00 0.28 : e &
13 1760.00 C.36 ‘ - _ -
14 1761.00 0.4% ' ‘
S 15 1762.00 . 0.53 ' — e e
' 16 1763.C0 0.63
17 1764.00 ~  0.72 -
18 1765.00 0.82 e
19 1766.00 0.91 _
20 1767.00 1.01 : ‘ i
21 1768.00 1.10 ' b« amn e
22 1769.C0 1.19 -
23 1770.00 1.27 .
24 1771.C0 1.35 e “
25 1772.00 1.42 ‘
26 1773.00 1.49
. _27 1774.00 1.57 et e e
28 1775.00 1.65
29 1776.C0° 1.73 .
. .30 1377.00__ ~_ 1.82 . o ' - e
' 31 1778.00 1.91
32 1779.00 2.00
33 1780.00 ..2+09 e . e e
34 1781.00 2.18 .
35 1782.00 2.27
— 34 1783.00 2.35 : e
- 37 1784.00 2.43 : - . -
38 1785.00 2.51 '
39 1786.00___ _  2.59___ e e e e
' 40 1787.00 2.67
41 1788.00 2.75
— 42 17189.00__ _ _2.83 _ e
: 43 1790. 00 2.93 -
44  1791.00 3.05
e RS AT92.000 BN
46 1793.00 3.31
\ 47 1794.00 3.44 .
rme 48 1795.00 _ . 3.58 e o i . _E
49 1796.C0 3.71 T :
50 1797.G0 3.83
-~ 51 .. 17198.00 3.65

A-16
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LOS ANUELES COUNTY FLOOD CUNTRGL DISTR.ILT - HYLCkAUL IC DIVIVS.IGN PAGE S
INTERPGLATED ELEVATION—=AREA TABULATICN FGkR PACCIMA DAM : ' :
SASED ON 64~T31..._.. CATED C8/04/83. SCALE 1=  _10.0.FT,.1 SG. U\- ;

1.000 UNITS

. INTERPGLATED RESULTS - i
POINT ELEVATION AREA
NUMBER _LFEET) (ACRES} - BY J4S 09/12/83 _ : .
D FERERY_ DRRIFSEGH _ BRERKEE : _ - e . —
52 1799.00 4,06 : .
53 1800.00 4417 o
54 1801400 4228 N e e e
55 1802.00 4.39 . - o B
56 1803.00 4,50 ‘ ' _ . o . :
51 180400 . _4H.562 ; : — : O
. 58 . .1805.00 . 4.73 _ . '
59  1806.00 4.85 . : .
60 1R0Z.0D. . 4.98 L SR P i
61 1808.00 5.11 - . - : e
62  1809.00 5a25 .
63 1810.00 . 5.39 : ‘ — e e
64 - .1811.00 . Se5¢ ' , T
65777181200 0 5.69 ‘ _
_______u_ﬁﬁ____lala.nn____"ms.ae i , e e e e
67 1814.00 6.00 . :
68 1815.00 6.15 .
63 1816.00 6.e30. - e imeeele e o e e
70 1817.00 . be45 - o a
71 1818.00 . 6.61 ' ' : S
e e T2 _1819.00. . 6.79 ) : : N U PR
73 1820.00 6.99 ' o ' s
74 1821.00 7.22 : S ' ey
_15 1822.00__ Te48 : _ e e e e T
76 1823.00 7.75 - o - N . '
77. ' 1824.00 8.02 ‘
78 1825.00 8+29 ' ' e £ e et e am e
79. 1826.00 8.56. - .
80 1827.00 8.81 _
81 1828.00 __9.07. ' 3 e
82 ' 1829.00 9.33 - o T
83 . 1830.00 =~ 9.61. - ' .
84 1831.00____9.90 - e e e e e e
a5 1832.00 . 10.22 ' - :
_ 86 1833.00 10.55 o ' . .
e 87 1834.00 10.91 e e e
89 - 1836.00 11.67 : : _ : o i
90___ . 1837.00 ~A2.06 — SR
91 1838.00 - 12.46 o L s .
o 92 1839.00 12,84 ' S _ R
— 93 : lBﬁ_O_-OO___ .__13021 — . e e — e . F— _...,....H.,.‘. P
- 94 1841.00 13.54 - T
: 95 - 1842.00 13.84 ' ot , , '
- __JB&} 00_.____laall — P SN
' 91 1844.00 l4.34
L 98 1845.00 14.54
e B9 188600 VAGTY e el o
© 100 1847.00 i4.86 :
, 101 1848.00 15.00
. . 102 . 1849.00_, . 15-1" — —

A-17
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L0S ANGELES COUNTY FLCOLD CONTRGL DBISTRICY - HYORAULIC UIVISICH

INTERPCLATED ELEVATICN-AREA TABULATICN FOR PACCIMA DAM

PAGE o

A-18

BASED ON. 64-T31. _. DATED. 08/04/33 . SCALE 1v=  10.0.FT, 1l 5Q.IN= 10060 UNITS
I -
: INTERPOLATED RESULTS
POINT ELEVATION AREA
NUMBEK (FEET) {ACRES) 8Y JS 09712783
FEXEE DX BIUSABLAG  FIVRTE - i e
103 1850.00 15.30
104 16851.C0 15.48
- 105 1852.00 15.69 e
106 1853.00 15490
107 1854.00 16.12
- -"“hﬂ___Lo&__ﬁ_laiﬁ,oo 16e32 e e
109 1856.00 16.52
110 1857.00 16.70
. 111 1858.00 16.87 — —
. 112 1659.00 17.05
113 1860400 17.22
- 114 1861.00 17.41
115~ 1862.00 17.60
116 . | 1863.00 17.81
- 117 1864, 00 18.03 e e
118 1865.00 18.26
119 18664 00 18.51
120 1867.0Q Y876
121 1868.00 19,03
122 - 1869.00 19.29
- . 123 1870-00___ __ 19.5% ——
12% 1871.00 19.79
125 1872.00 20.04
326 1873.00Q 20.30 .
127 1874.00 2G.59
128 1875.00 20.90
—— = 129 1B76.00. 0 21.26 m e
120 1877.00 21.63
131 1878.00 21.98 .
— 13}L____1§J9 « Q0 22+29 e
133 .. 1880.00 22.54
134 1851.00 22.69
o 135 1882.00 2280 _. e -
136 1883.00 22.92
137 18864.00 23.10
. 138 18685.00___  23.40 — —
139 . 1886.00 23,86
140 1887.00 " 24.43
141 1888.00 25,07 _ — - - —
142 1889.00 25.72
143 1890.00 264,32
e Y b4 189100 26.83 e -
145 1892.00 21.27
146 1893.00 27.66 .
o147 1894.00__  _28.02 ' _ _
148 1895.00 28.39 i
L 149 1896.00 28.78
e 150 3897.00_ 2S.19
151 1898.00 29.61 T T
152 1899.00 30.05
. 153 . 1900.00 .  30.49




- LDS ANGLELES CCUNTY FLGCD COUNTRGL DISTKICT ~ HYDRAULIC OIVISIGH

INTERPOLATED ELEVATICN-AREA TABULATICH FUOR PACGIMA DAM

_?‘

CASED 0N .64-T31 ..

. ...DATED .08/C4/4d3 SCALE

lll:_ B

.10.0-FT, 1 SQ.IN=  1.000 UNITS

PAGE T

i R ki oA ety

U

- A-19

'INTERPDLATED RESULTS
"POINT ELEVATION AREA _ :
NUMBER . (FEET} - LACRES) BY JS 097/12/83
- FEEEEE_ PRERRERRE R ERAPE_ . . S
154 1901L.00 30.92
P 155 . 1902.00 31.35
e 154 _13903.00 31.80_
157 1904.00 © 32,26
: 158  1905.00 32.74
_u_m_“_lSS___mlsﬂb.ﬂﬂ 33.26 — -
160 - 1907.00 - 33.78 <
. 161 . 1908.00. 34. 31
__.____lbz____lsng.nﬁ_“m._34.
163 1910.00 35,33
1564 1911.00 35.80
165 1912 .60 36.25.
166", 1913.00.° = 386.70
o 167- 1914400 . 37.17. -
- 168 1915.00 37.68
- 169 1916400 38.24
170 1917.00 38.84
: ________Lll____1313430 3944
- 172 1919.00 40.09
173 1520.00 40.71
e e A4 1921.00 41e31
175 1522.00 41.87
176 1923.00 . 42441
- 117 1924400 42,90 -
- 178 ° ,1925.00 43.36
- 179 . 1926.00 43.78
S 180 1527.00 44,17
o181 1928.00 44,55
182 1929.00 44493
183 1930.00 45.33
184 1931.00 45.76
S 185 1932.00 46.22 -
- 186 1933.00 . _46.71 e e —
187 1934.00  47.24
= 188 1535.00 47.81
. 189 1536.00 48,42
190 - 1937.00 = 4S.06
1191 7 '1938.00 . . 49.71
f— 192 1939.00. __ 50.36
193 1%940.00 51.00
194 1941.00 51.63
195 . 1942,00  52.25
196" 1943.00 ° 52.89
. 197 1944.00° 53.57 .
k9B 1945.00__ _54.32_ =
199 1646.00 55415
{ 200 1547.00 56.02
S 201 ___1548.00____ 56,91, e e e e = e e e e L
o 202 1949.00 57.75
. 203 1950.00 58453
- . .. 204 1951.00.. - __.59.20




LGOS ANGELES CUOUNTY #LOUD CUNTROL BISTRICT — HYDRAULIC CDIVISION PAGE 8
INTERPGLATED ELEVATION-AREA TABULATION FCR PACCIMA DAM

EASED UN. 64-T31__. . DATED. C8/04/83 SCALE.1%=____10.0_ET, 1 $C.IN=  1.000 UNATS
4 INTERPGLATED RESULTS :
POINT ELEVATION AREA
NUMBER (FEET)  {ACRES) BY JS 09/12/83
. tyxa xS FTEEHEXRE "**t__*__* e ——— - — .
205  1952.00 59.80
206  1953.00 60.36
. 207 ___1954.00______60.93 e
208 1955.00 61.55
209 1556.00 62424
.___._...2.1 o . 1%57,00 _____ _62.96 e e .
211 1958.00. 6364
212 | 1959.00 64424
233 1960.00°  _64.69 _ .
214 1561.00  64.96
215  1562.00 65.10
_ 216 1563.00 65218 . i
217 - 196400 65.28
... 218711965.00 65.46
- 219 - 1966400 __ 65480 - ——
220 1967.00 66.22
221 196800 66.67
222 1969.00 67,08 _ .
| 223 1570.00 67.37
224  1971.00 67.51
. 225 - 1972.00 £2.63 _ e ]
226 1973.00 67.88
227 1574.00 £8.42
228 1575.00 69,41 R
229 157600 70.95
230 - 1977.00 - T2.87
" 231 1978.00 _ 74.96 el
232 1979.00 76.99
233 1980.00 78.74
u 23%____1981.00 80.05 L
; . 235 1982.00 80.9a
236  1983.00 81.66
- 231 1984.00 82.19 e
238 1985.00 82.71
239 15986.00 83.31
. 240____1987.00 83.99 . L
24177.-1988.00 . B4a73
242 2 1S89.00 7 .. B5.49
2437 "3990.00 - 8be25_ oo .
244 1991.00 86.99
245  1992.00 87.72
i 246 1993.00 8843 o
' TT247 . 1994.00 89.13
248. - 1595.00 89.83 .
PO ~ 249 1996.00- 96.53 - el .
) 250 1597.00 91.23 |
L 251  199B.00 91.95 g
252 1999.00 ___ 92.69 e ]
253 2000.00 93.46
254 2001.00 94.25
e oo .255__ _2002.00_____ 95.07. .
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LGS ANGELES COUNTY FLCCO CONTRCL DISTRICT - HYORAULIC OIVISION  PAGE 9
INTERPOLATED ELEVATICN-AREA TABULATICH FOR PACOIMA DAM
LASED.ON.64=131. ... . DATED.08/04/83 SCALE-1%= . 10.0 FT, 1 SQ.IN=  1.000 UNITS

4 : : INTERPOLATED RESULTS G
POINT ELEVATIQON AREA :
NUMBER {FEET) (ACRES)  BY JS 09/12/83
Y N L N ) - R
256 2003.00 95.89
: . 257 '2CD4.00 96.70 _
—. i 258 i 2005.00 Q150 — - i
259 2006.00 98426
260 2007.00 95,02
R 2561 ~2008.00 ___9S.78 S
262 ° 2009.00 .100.58
‘263 . - 2010.00 101.42
“_____Juuh__uiuuj.now___lnz,aa e e e
265 2012.00 - 103.31 _ S
266 2013.00 104,32 _ ' e _ e
2467 2C1%. 00 105,317 - .
T 26877 .2005.00 ¢ 106443 .
— —_— - \J
| N - - N T - 2
¥
L

A-21




e | Pacoima Dam Valve #2 Rating Table - 30" Holliow Jet Valve Page .1‘-0f1‘3_“

SACUIMA DAM VALVE 4 2 RATING TARLE = 30 HOLLOW JET VALVE  #e8 RATING TABLE FFEFCYIVE JANUARY 1977 (01=07=77)  E,ALVES

]
CBESERVOIA YAMULATFN 0] SCHARGE LLES) . ' o
FLEVATION —  PERCENT VALVE NPFNING | ' N
(FEET) S0 15 2 28 30 3 4D 45 B0 86 b0 A% O 7% AR 8% %0 95 100 :
tuh1.00 WHe MR, 1A, 18, MRy MR 1A, LAy IRy BB, HR, AR 1A, 1R. MR, MH. LA, 18, 1B, 18, '
1Hh 2,00 19, 49, GiH, hh, hH, fR, fR, 6, 4R, hh, bR, bR, hH, b, HH, hH, bR, 6H, b8, b6,
1453,00 I DO L S 1 P 4 LN B I D . D XY | Lad Lédoldl 141 141 14l L&l bttt bt ] WS R T DR TR
1H94,00 204 39, BKe 7T, Bhy MM4, 331, 4K 16k, 1HD, 191, 202, 2M4. 2244 2244 2244 4. 224, 4. 224
LHS S LI 218 14 e B, ) 94 L aimd el 2 L4S LA4 L8] 182 203 215 225 )"‘v 2ha 2"1:.' 2o 45 215
Vihh, 0N 20, 38, Sw,  TH,  9hy Jl4, Y32, 149, 145, 1Hl, 192, 203, 21k, 227, 237, 2kbk. 2465, 243, 270, 2Té.
LHS T, 00 Ay E9, 59, 78, 97, 1%, 132, VA0, Y6h, 182, 193, 204, 21k, PR, 2T, 24%, 5%, 264. 21%, 277,
LKL 00 20 k7] hy 14 W) VL8 1l 140 Lhs LH2 AT 205 217 k3 254 2hi 258 b o b W 4
LHhg,00 . 20, 40, 8%, TH, 97, 1te. 133, 150, 1a7, 143, 194, 205, 218, 279, 239, 24h, 257, 2kb6, 212, 219,
A0, 00 21La, 44, L1 19 LI OO N . X LAl e LB A 103 195 208 v LY 240 240 24t 25 B 55 2EA 210, o
Pal 00 20, “lly &0, 9, 9. 1)As 134, 181, 1&A, lR4, 198, 207, 219, ?%l. 24D, 24H. 259, 26T, 274, 281,
Ltk 2,00 200 - AN, K0, 79, SH, 117, 134, 152, A9, IHS, 196, 207, 220, 231, 2el, Z&H. 260, 26B, P75, 281,

T i1, 00 X3 VA | PO 1o PR - US| PO 1 1 U K L VNS I I 12X DA N- LU K UG- . VR - s PO & -1 U2 L PR .Y\ DU2.C I )i . DT

A Lhbs, B 20, © 4D, &0, AN, 99, 117, 135, 153, 170, \B&, 197, 20K, 271, 233, 243, 250, 261, 270, 211. 283,

" 145,00 20 By AR, A0, 99, V1K, 138, V8% 1f0e dHA. 190, 200, 295 us, s, 281, g2, ANV, 211, 284 -
LHAK, N0 20, 40, b0, KO, 99, 11A, 134, 184, LT1, VBT, 19A, 210, 222, 234, 244, 251, 263, 271, 274, 204,
1nr|7.ﬂ!’1 20. "l.t 61. “nn 100. 11“! 11‘7O 1’3"1 171¢ l"”c qu. 2100 2?3» ?:“‘p ?‘Obu 2.’21 263; 272. 279r Zﬁﬁ.

' LHAH, N0 204 &V, Al MY, ton, 119, 137, V&fe. 1TA. . AHbe 2000 211 234, 23R, 2GR 283 2hbe 214 2000 L 2Ble
' TIHAR, 00 2y Al Gl Hl, 100, V1%, 137, 155, 1V2, 8%, 200, 212, 22k, 23k, 24b, 2%, R85y 274. 281, IRB. .
VRID, 00 - LA™ ila Al 100 214, 13K T A PR 2011 212 224 231 247 254 2hbie 218 L 2RD 2848 "
Ld71,00 "2h, AL, Al. HLle W00, 120, 13B, 154, 173, YaN. P0Y. 213, 226. 23R, 24H,  PRH, 267, 215,
1RTZ,00 7y &Y, b2, 42, 101, 120, 139, V87, 174, 190, 202, 213, 274, 39, 249, 256, 267, 216,
YETAL00 21a 41, 2.0 Hoaotlbe 121 139, 157 f?a 194 2074 2 \ba 2270 239 244 28 1a 2hB, 211
1RG4, 0D A 41y Hi 82._ 102, 124, 139, 157, ,175- 191, 20%, 215, 278, 240, 280, 257, 269, 27H,
. f .

1H145.00 3 WPV S Y S | - DU 1 V- IO -2 AU ¥ %s DURE 1.1 DU T L WAL L I~ -1 o PR R VRS : DU S DL, § WL 1| .y | Dy L.
VHT A/, 00 2le 42e A2e W2, 102, 122, 4R, 1AR, 176, 192, 204, 216, 229, 241, 281, 259, 270, 279,
YATT 00 Pla B2 2. B3, 0%, 122, 141, 159, L7A, 193, 20%, 27, 230, A2, 2R3, 260, 271, 240,
IHTHLOL &) W A3 Ha. 104 122 || LILYY 111 1893 205 211 2A0 243 287 2A0. 2ide 241 -
FHY9 00 e &2e AR, H3, 0% 123, 4L, 16D 17T, 194, 204, 2)H, 231, 248, PHh. 261, 273. 2H2Z,
L0, D0 21 528 b.3a Fo X TP 1 i B SO ., I X/ 9 LA 114 195 200 2LR D AN et i i L LYA 242 214 2HA -
YARL,NO 210 42, &%, R4y 104, )P, 142, 16l LR, 19%. ROT. 219, 232, 245, 268, A3, 2T4, 2H3, .
1HH2, 00 20 W20 hd. RBe, N4, 124, 143, YAY, 179, 19A, 204, 220, 233, 24%, 2?56, 263, 2105, 284, g
LANA N0 2.} et Do i3 AL/ 2 L SR .0 U . .S 118 T O] 220 233 b T LT 2hk 21k 45 -
THAG () 21, LEP hés LETA }05. 124, 143, LlAZ, LHO, 14T, 208, 221, 234.  P4T. 257, 245, 271, 28b, g

; LALLM P WP % A fifa B AtM e  138,  Vabai )A2 bt 1974 AN CPYA | 255 VI LY 145 221 244 '

S OLHHA LD Ple 4%, Kby, RA, 0%, 125, Y4k, VA3, VAl, WM, 210, 222, 235, P4, 24K, 2ab, 2%H, 2HT, :

| VARTLO0 0. A%, ph, WA, 109, 12%, 165, 1A%, 1AL, 19M, 2lL, 229, 2%, 249, 759, 267. 214, 284, i
| AHIL 00 F3 O YO TN . L. VAR ¥ 1V DUNE W 1. VORI 1L VUTER . SN0 N V- 1. L DU ) DRSS DAL Iy U LS. DU s SR J. ¢ DU . ¢ -2+ -
LHHY, 00 22y A% B4, RSy 0he 126, 8%, Lhke L2, 199, 212, 224, 23T, 290, 261, PaH, 2RO, 240,

v
N




Pacoima Dam Valve #2 Rating Table - 30" Hollow Jet Valve

- ’ Page 2 of 3 |
i PACOTMA DAM VALVE & 3 RATING TARLE = 30% HOLLOW JET VALUF  #%% RATING TARLE EFFFGTIVE JANDARY 1977 (0T-07=177 F,ALVES ) ‘
HESERVITN TAMUL ATED D GOHARGE. (CFS) '
FLEVATENN PERCENT VALVE TIPENING . , : ’ | 1
: (HEET) 5 16 15 20 2% an 358 40 4% &D 55 H0 6% m 75 #n as 90 4 100
LARG, 00 B2e 63, 64y Bhy 10Ay 126, 14S. 164, A2, 199, 212, 224, 237, 250 261, 268, 280, 290, 297, 304,
1440, (i PP il BB, B, Dby 126,  YAA, Y8R, VAY, 200, 212, pPb, 23M, DRY, 261, 264, 2K|, 260, 20A.  anG.
Y891, 00 7. 43, 65, RA, 107, 127, 146, N6R, ABRA, 200, 213, 225, 238, 28Y, 262, 210, 2RZ, ¢9l, 298, ANk,
} l?l‘-!?,.ﬂﬂ ??l ""”. ’ hao Hﬁ. 1“7! 127! 1"70 1“‘5- ]H4b Pnlo 2131 ??6‘ 2390 ?l‘,?‘ ?Aat 270. 2“3‘ ?92‘ 29‘). 30!\.
e LB DD P2 U 3. PV 1. Bhy 107 gn 20 andda 200, N80, 20) 0 2002t RED 20 28 2Ty 283 29%, A0 30T,
’ﬂQ‘!.nD ??o “0‘- 5%| n?l 1070 ‘2"" }‘070 lfﬂ“o lﬂ"u ?02. 215I ??7- zkﬂ. ?Bq' ?f“'t 272l 28"; 2qsv anl. 3080'/,_'
) ' : ! - .
1R9H, 00 IR PO - L. YOR . & SO W11 TNUUR . . DU XY - PURR ¥ .Y DU T WU + . N 3 . WU SN D1t .. 1 PU-S & PUR-1.L VL VR 1 Y T O
VRGA OGO 2. 4b4, hb, Rt "100, 12, lab, 167, 84S, 203, 2Vh, 22H, 242, P54, Ph4S, 213, 284, 29%, A2, 310,
Lagy, 00 27 hiry [, 178 BT, ANBe 128, 148, 1&H, 186, 204, 216, 228, 242, 255%.  2h6.. ?Ths  2R&, . 29h, ° 303, 210,
VHIR, N P bt by AT NOWL 129, Vau, VAR, \RA, - 20K, )7, 228, 264, 2%h, AT, 2%, PRTa 20k ADG, 4V,
1RG4, 00 22, 44, b, Att, 109, 129, 149, 14R. 187, M. 217, 290, 243, 257, 2h7. 27%. 288, 297, 305, 31z,
= 1400, 00 20a _Hh, hhy HH, 0%, 130, Y60, 169, VA7, 20%, 2VH, 230,  2e4, 291, 26H, 276, 2HAH, 204, 308, 213,
2 190 400 22, A5, kb, R, 109, 130, 150, 169, 18K, 206, 2]1A, 231, 2485, 288, P69, 271, . 289, 299, 3. 314,
o Lang, no 22, 44, &1, BAL 110, 130, 1E0, YT0, 18K, 204, 219, 231, 244, PSM, P69, 2TT. 280, 2499, 07, 314l
1ani,no Pra 4%, kT, M9, 110, 131, Y8\, VT, x4, 207, Y9, 232, 24k, 28u, 270, PTh, 290, 400, ANK, 31§,
1904,00 22, &% AT.. RS, 110, 13), 151, 1D, 1A9, 207, 220, 232, 246 260, 2TV, PT9. 79F, H01, T30H, 3Bla,
180, 00 23, 4%, hl, BY, 1)0. 1314 )%le 171, 190, 20K, 321, 233, 247, 240, 271, 299, 292,302, 309, 317,
T1anA, N0 23, A%, AT, - RO, 111, ¥A2. 162, V1, 190, 20K, 221, 2%4, P&R, PA1, 272, PHO, 293, 302, 310, &A1Y,
1407, 00 23, 4h. b1, WY, 1Ml b32, )62, LTR, 14, 209, 222, 234, A8, 262, 213, 281, 763, 30%, 311, w14,
YONH 1 23, Ak, hh, G0, V). 192, 342, VY2, 9%, A0G, 2P, 248, 269, 202, 2Y3, PHl, 294, A0k, A1), %10,
: ’ 1909,00 FEN TN fH, 0¢  Ilke 132, 183, }¥3LC A9, 210, 223, 236, 248, 263, . 2T4, 282, 295, 304, 312, 320,
14)0,00 23, hby AR, 90, 102, 433, 183, 193, 192, 200, 223, 2%k, 250, 264, 278, 283a. 298, 309, 313, _320.
1411,00 FEYEEY N hA, 9, 112, 33, 154, 173, 192, 2Y1, 224, P3h, P51, PR4, 219, PRA, 29K, %Dk, 3Blh,. 321,
T 1412,00 ?h. &b, AHy B0, LY2e 133, 0 184, 174, 193, 21Y, 224, 24T, 291, 2AS. 0 PTA, PB4, 297, 307, 3Al4é, 322,
R 1461y, 00 PRy by AR, Bt 1T A4, AhA, V6, 1893, 212, F0h, PUK, PP, Phn, PIT, PH9, Dup, any. )4, 99,
R 1491 4,00 24, ah, T RS~ 91, L1, 134, 188, 1TSS, 194, 212, 225, 23R, 2%2. P6A. - 2TT, 286, 298, 308, 3lb, 324,
AR TN 23, by B9 91, A1A, 336, 155, 378, 194,  203a. 226 239, P93. 2hT.  2TH. . 2804 299 A0 eI L i 3.2 800
191400 23, 4h, b9, Ny 113, 134, 166, . 178, 199, 213, 2724, 239, 2494, 287, 279, 281, 300, 310, 31T, 325,
1517.00 2%, hby B9, 92, =1lh, 3B, 16K, TL1Th,. 195, 214, 227, 4Nty 2%, 26H, 219,  28B. 300, 310, 31K, 324,
1914,00 23 gt kP L g LA A B VT, S8, PV, 22T 260 288, (20, PHDL JRH, 401, A)1, 314, az27.
Y9149,00 23, hh, A9, . 92, 114, 134, 154, 1TT7. 1946, 215, 228, 241, 254, Ph?. 2RO, 2R84, A0?, 312, 320, 327,
14920, 00 29 - Ta. 0a 92, 114y 146, 16Te 177.. 196 215. . 229,261, 2h6. 270, 2. _?un.'_anr- )2a 320, AW,
1921,00 C2%, &Y. g 52, V15, 136, - 1ST. 1VT,  ANT. P06, 229, 242, 257, P10, 2H2, 290, aM,0 113, Ap), -apq,
INgd . nn 23, &Y, Wy 9%, Yhh, . 147, YSH,  YYH, 19T, 2VAe 230, 204, 287, 2T, PRI, 29). 304, 3lA,  RR22,  3An,
Llazs nn Lt i beiic T b A N B AT ERG VY, VS, PVY,  2S0.  PaR, 2OM, YR, BHAL 201, A, AVN, 420, %0,
28y 61, 137, 18K, 1780 1984 217, 231, P44, 258 272, 284, 297, ANe - ALB, AXR, 33,

1424 ,00)

(L)

93,

115,

S g e s s e e
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FACOEMA (AW VALVE § 2 RATING TARLF » 300 HILLIM JET VALVE %% RATING TABLE REFEGTIVE JAMIARY 1977 (A1=07a1T)  E.8LVES

RESEIEVE B TAMLATED DISCHARGE LCES] :
FLEVATION FEREFNT VALYF ORFNING : .\ ™
" IFRFTI 4 10 14 20 ?P an 35 40 4% 51 %5 A0 hh it 76 A A% an | 95 100
1G24, 04 2as T RT,  T0, 93, llﬁ; LTy VBH, VT9, 18R, 217, 230y 244y, 258, 2124 K&, 292, 305, 318, 323, 331,
L9205, 00 2ha 414 0, 9%, AlA, 137 1%9, 179, 194, 218 R A Bt B b LA PR e 208, A0 1AL 324, 332
1024 ,00 24, 4T, Tl 914, 11%. V3R, 489, 179, 184, 21K, 232, 24%, 299, P13, 285, 243, 301, 317, 326, 312,
1921,00 Phy 4, T 94, 11lh, 134, 154, WO, 200, 2PlA. 232, 245, 26D, 274, 2RAh. 294, 30T, 317, 3?%, 333,
Lo2n. 00 20 41 1la Y4 e B LA o LA 1LHO 200 214 233 204 261 2L s B L V111, ALH A2k A3L
192%,00 Zhs hMe 7L 9%, 1T, 138, VAU, IN), 200, 219, 233, 246, 2Al,  27h. 2HT, 295, 304, 319, 327, 435,
} .
LAEAR L0 2ha T A TR LR R R L LA 18l 201 220 234 247 252 204 284 284 ETIL DR R N a8 A5
las},00 Ja. “h, e G4, 117. 139, VA1, VAL, 2001, 220, 234, 4T, 262, Pih.  PHH. 297, 310, 320, APk, 3ih,
195230 24y AR, TI. 8%, 117, 14Q, 16k, WHZ, 202, 221, P35, 24F, ZH3. FVT. pK9, 76¥, 3li. 321, 829, 3%7.
Yead,nn 244 o {2e b s PR T K TR .10 DU 7. % 1HZ 202 221 245 244 253 s LB 2849 204 a1l 321 330 KKV
P43q,00 24, 48, 124 9%, 118, 140, 1h2, 1AF, 203, 222, 73bs 249, 2h4, .?7H, 290, 7499, Al2. 322, 330, Rﬁﬁ.
15345.,00 2. At 13 44, Lry lalb, 162,  1HA 208 i 222 3B 250 2hS . 214 29} i 89 0 3R 323 313} 349
Ta 1996,00 . Phe A, T2 G5, V1A, 14, a2, 1A%, 208, 233, 247, 280, 24%,. 219, 291. 30D, 313, I24, 332, 340,
AQ 1437,60 Phoy “H, 124 Ghe 119, Yel, LAY, 1B4A, 204, 223, 237, 241, 266, 280, 292, 300, Alh. 324, B3, 360,
= Ludn,nn 24, UEIIN 124 1. VO W L PR A LIS U 204 224 234 251 Qbbb 20l 292 Akl 315 G X K Ag ]
INEL OIS 24, 49, T 6. 119, 142, ' 1hH3, JES, 205, 224, 234, 202, 26T, 2B, 293, 302, 3)5. 326, ’334. Bﬁ?.
1940, 00 24 44, 1% 9he 119, 147.. b6, 1RY, 204, 229, 239, 283 2A7 2R2 294 .02 Al 4 AZA 334 163
T4 ], 010 Ph, 49 i, Yhe 120, 142, Lhg,  LHh, 20A¢ 205, 2349, 287,  26H, 282, 294, 403, 31T, APT, 3R%, TN
Yaa2 N0 2hy G, TR, 9%« 120, a3, Vhey 1HA, P0h, P26, 2400 284, 268, PHA, P44, 304, 31T, B24, Bih, BhS,
19474 00 2n) 49, Y, Y7, . 120 144 1ah 1 HA 204 224 240 254 269 IRh . 298 04 iid A28 13 it
V944,00 76, 49, T4, Bly 120, VA3, A65, AKA, 20T, 22T. F4le RR6. 270, 7R&, P96, 30%, 3BlB, 324, 337, 3#?.
Y44a5,00 25 . 49 . 134 97 g2l tad, 1584 14T 207 227 24 204 27140 286,291 CY TP S L 430 o 33 e Alh
194k, NN 26, hY, N 9T - 121, La4, &b, L1AT, 208, RPT, 24F. 245, IVt F84. 297, 06 W20, ?30, 1Y, 34?5
Yuad . nn 4. L Ta, 98, 123, 144, Llhh, 1HH, 200, 274, 242, 7%k, 27V, 7HA, 298, 307, 3?“- 331, 539, 344,
Litity O 24 45, Mg O N2 e VAT IHAH, 200, 9o, 253, 28R, 212 280 300 A0l A2Ya.. 232, . 240, 34N
19445 ,00 75, Ko, Ths A, 122, Y4%, VAT, 1AW, 209, 229, 243, 287, 272, PRY. 299, 30K, ¥22, 332, D3BAl, ‘Bf%.
JTRT (T 25, 54, ' 1WA 03 I XL WU 1. % SN U . | 204 229 B 251 213 P T WO 1110 DO 10 L DU .3 SO . & WO T aan‘
\ . 0
L1
L]
A Ol 'J‘_‘ el
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TURALLNA UAM VALVE 43 RATING TARLE = 30N WO LOW JIFT VALVE _a4%  RATING TARLF FFFECTIVE JANUARY 1977 §01-0T=71) F. ALVES

B SERYILIY AR ATED DISCHARGE {CES)
FLEVATHAN PERCFNT VALVE NIPFENING ' ) . '
(FEETI § .16 AL I1 25 . an 15 4 45 0 54 ) &4 75 #n A g0 . 9% 100
YAS0, 00 0. n, e 0, fle o, n, fr, a, N O 0., n, 1, 0. O .. 0, . 0. 0,
1841,00 ‘f‘o e 245, ?"‘ 2%, 7o, 26u 25, 24, 2%, 25, 25, ?‘5. ?‘3. ?LJ. 24, 2%, 25. ?5. 25.
LHES 200 15 A2a 47 b3 THa I TH 18 18 LT Ha 18 THa W) 24 iHae 14 18 od B LH
VRE3, 00 Yo, 12, 4B, b3, The B, IDH, 122, 1%, JAH, 1574 18T. MW7, 18T, 1AT. IRt 18T. 187, 18T, 157,
1A%4,00 A, 32. 4H, 43, T4 Bhe M0H, 122, 13K, D49, 159, 16K, LTH,  YARL 1MA, 202, 212, 219, 225, 2310,
Lhba, 00 (L 2. i, b4, T Y4, 1089, 123, 137, 150, 189, 169, 179, 1AY, I8V, 03, - 213, 220, 22h. 231,
LHSA 00 16, 32, 48, b4, HO, 4%, 106, 124, 137, 151, 1606, 149, 1D, 16D, 18R, 204, 214, 221, 227, 232,
L L& A4 L A J.Eh] L2 ) 1140 125 1AH ‘I‘xlv LAY 140 "v.n) 141 144 20 5 . 3 3 294 347
I1ARH 00 Vg 1R, ‘v"t h‘?y ’ A0, Ghy 11”. 1?5' 134, 152. 162, l‘fl'. 1h2, 192, F0HY ?nﬁ¢ " Plb, 223, - 224, FET TN
LRS9 .00 14, 33, 48, fi%, Rl S, 11l. 125, 239, 193, 1A2. }¥2. 182, 192, 20000 207. 217, 224, 230. 234,
VALK, 00 17, 3. 49, b, 81, 6, 111, V26, 168, 153, V6%, 173, M3, C¥W, 207, 20K, 2lH, 225, 231, . 2371,
1. T ] RE Y, ‘t". “hify H]. 97, 112, 12h, 141, 144, laé, ].7"‘0 VR4, l"“‘"l 2035, 209, ?19. 226, ?T{?' 234,
Luh 2 00 Y P & Sh hba B2, W4 1320 327 a 36 B8 YOS VTH 185 182 il Oimi 2110 219 e L 3R 238
TH&A 0D 17, 43, L0, hb, | B2, 9a, 113, 12K, 142, 1%%. 168, 1749, 1LlH&, 196, 704, 211, 220, 22K, 234, a0,
?” bHA4 0 7. 34 Ry hhe K7 GHy - 113, 128, 142, 1486, 16K, YTh. L1H6&, I9Y, 205, 212, 221, 2729. 23%, 241,
zﬁ idhn, 00 Y, Ay 50, b R3. 99, lle, 129, 43, 167, 167, YTh., 1Y, 19A, P04, P13, 222, 230, 236, 242,
1HAAH, 00 17, LT L3 By H3, S9, 114, 129, 144, 158, 168, 177, THH, \S4, 207, Pv4, 223, 231, 237, 243,
LY 17 A4, 5. hts L G L 130, Vb YoMLY AHL VTHL IO LYY 20N 21 b 22k 282 LA 20k,
BTN Uty %4e - BYy . AH. . R4 10D, 116, 0304 lah. 199, 1A% 179, 190, 200, P09 215, 225, 233, 239, 245,
) &Y, 1) 17y . 3%, S b4, B4, 100.° 1}é, 13},  l4h, 1A0, 1700. 280, 19), 201, 2Mh,  2lh, 226, 234. 4D,  P&b,
1HTO 00 17, 34, L hH, A%, 101, 114, 132, l&6. 160, 170, 180, V91, 202, 211, 217, 227, 235, 241, 247,
. pat i 17, 3%, 82, 68, AG, 101, 117, 132, 14T, ctedy P7Ve 1AL, 192, 20%, 212, 21, 22H, 23A, 242, D48,
~ VHT2 .00 17 34, 524 A, Ha, 102 1117 133 Y4 T L2 VU2, YHP 1493, .. 204 P D)0 2 2AT L 20 e 249G
IHA’."}.nn 17, 4, 97« 1™ Ah, 2. 114, 133, lath, 162, Yid, 182, ],‘Hg,. 204, 213, 720, 230, 234, FET FLIUM
LHT4 00 . 1H, A4 2% f, fhy 102, 11K, 134, 44, 143, 1713, ¥R, 144, 206, 31&. 2214 231, 239, 245, 251.
VRS, 00 14, 1%, G2 10, Ao 103, 11%, 1%k, 149 1h4, 1The LR&, 188, 206, 216, 222, 232, 240, 2éh, 252,
THTh 00 14, 34, 59, m, HTy 103, 119, 138, 140, 1hé4, 178, - 8%, 194, 207, 214, 223, 233, 24), ialy, 293,
1871,00 L XM 10, A7t Dt 120, 135, 150,  AAY,.. 178 B8, _197%. 20K 217 224, 24, D&I. LA INL
VHTH O 11, Yh, B, . KTs V04, 120, WA, 1581, k%, 176, 18k, 198, 209, DPlA, 224, P3%, 243, 2649, 4%,
CARTL00 )W, B4, B30 T, HBH. 164, 121, FB6. 152, leh, VYT, 1HT, )98, 20%. 218, 2%, 236, P44l 240, 2564,
1ThBO, 0N YH, Rhy o Bay o Tl BBy 108, 121, 137 1824 14T, 17T JRR, 9B 210 219, 22A, . 236, 245, 261, 287,
That 00 b 3A, Y4, The AR, YOS, 127, 147, 1S3, o167, Y78, LBN, 20D, 21t,  PPR. 227, PRT, 245, 297, 254,
Ehng, an PHy 3, LT 124 A 10060 - 122w L3R L. 3 SRS .0 TV 5. JOON 0 ). 20 b 212 223 s B2 i a2 A B e 2 5 i 25 2549,
NI The — HA,  Bh. 12,0 RS9, 106, 122, 18H, 1%, VA9, 119, 190, 201, 1%, P2P. 229, 239, 4%, -2bh, 240, .
1 Rig i 14, b, b, 12, A9, 106, 123, 139, 146, 149, 1HO, 1{9n, 202, 2100 223, 0 229 240, 0 PeH, . 265, 26L.
T YHAS, () 1Ay 31, BA. T2, A0, 107, 123, 139, 1BAL 170, LH). 191, 203, Plhy PR, o 2d0 24l 249, 25k, PFRD, -
I HARA, 0N 1H, . 3. 4y T3, 2y 107. 1244 140, Thh . l?lo 1H) 192, - 204, 2ln, 2244 21, 242, ?bnp 25?' 263,
it HE L O0) Lt 11a S8 L3 k1) WO 11 SRR -2 SO -5 PR 1. Y - YOO I 25 WSS £ . - S - K. | 2082 ) B i 228 XTIV L% CO-.S .1 PR S T
JHHA () 14, 4T, hhy, T4, Qe DK, 1248, M4, EnT. 0 112, IH3, 18Y, 204, 217, 276, FAN, - Phbky  BS2, 28%%9, 245,
R TN 14, Y KR, T3, 9la NOH,  WR2h. 142, 18T 174, MHRBe  AN4, 20A, PUE.  R2T. @38y 248y 253, PhDy 2Bk,
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PACOTMA DAM VALVE #3 RATING TARLE = 30% HOLLIW JET VALVE  #5a HATING TARLF EFFEGTIVE JANLARY 1977 (OL-N7=77) €, ALVES

KESEHVITIR TAMILATED DISCHARGE {CFS&) ) : !
FLEVATIIN PERCENT VALYF DBFNING ) ) ) i ]
VERET) 5 1o 1% 20 24 4y 44 4 4% B 55 A b 0 L TR |1 B TR T ) % 100
VRB9 00 \a, Ale 85 Ta, . 9L, 10K, 12%, 142, 15T, 172, 183, 194, 20A, 2171, 227, 234, 24%. 253, 260, 264,
LA%D, a0 Lty 3V Ohe o The 9V 09, 126, N42, CAGA, 373, VB4, 10%, 207, 2VR, 9TH, 4. 24N, 984, PAla 6T
WY e BTy She Thy 97, 109, 12h, 1A%, N4a, 1Th, RS, 1AS, 201, 214, 22Re 23%e  Zhbae 765y 2h)e 26N,
1A972,00 jg9, %7, S, T4, 92, 110, 12T, 143, 149, V4, 145, 1A, 20H, 220, 229, P36, 24T. 2%h, 262. 284,
Lnwe, nin I Mg BAy Tk 92, 18, M20, Ak, dan.  dTml MK NGY. BOG, 290 340, B3F,  SuM, | 264, IAT. 3.
194,00 1, BHe - BA. TH, 83 110, 127, h4y 140, 1Al YRT, 19T, 210, 22}, 231, 288, 249, 257, 26hs 271,
Losm, 1) M, AHa L 145, 93, Ll e 2R, 145 . 141 s 1A YHT 198 it 1. KNP LY.L P L WL 2HS e 212
IEREAITY Moo 3H, 8%, 1%, 9%, 111, 128, teS, 1A, LTT., MBA. 199, 213. 223, 232, 240 251, 289, 26be 273
1HYT 00 e  3He ST, TS, 94 V11, 129, 14b. 142. 17T, IRy, 200, 212, 204, 233, 240, 251, 260, 2ZhT. 274,
S H 00 14, AHa la Lh, Sk, L12a LI Vo b, ARAT VLK. 189,200, 2l DD, ARG, r L% PR L. W L. V.Y L. "
lHQ‘J.ﬂQ 1"1. 3“. 5"’. Tr‘u 9"‘ 112- l?‘nc 1"‘?0 1630 1‘{“‘0 lq"; ?n‘n 2131 22!“. ?55- 2’020 253r 2630 2"9‘ . 27”0
Yunn . nn 19, N, LN Lha a5, 113 130 147 . 1o LI, LA ek 12 )i b XA UL X VU5 Y 2h3 10 AL
Yuiil L 00 Y9, 39, SH, Th, 9%, 113, 13, 14H, LRk LHD, 191, 202, 215, 271, P3by  Phh, P55, 244, 271, 217,
902,00 14, A9, . KH, i, 95, 113, 131, YAR.  low, 18D, 1492, P03, 218, 227, P37, 2h4k. 25k, 26k, 271, 278,
T T 19, A g i, 11 L YOO LI WP Ik NP I L. POV I, 1 JOUNNS L.0 NESO . - P11 SPVOOT. 8 1 PO 2 FONOOR- . 1. VORI Y. WY.L % Y 1. . - DX A
Y904, 00 .39, SR, 1T, 96. -ll4é, 132, 149, kG, 18), 193, 204. R2\T. 229, 23%, 24b, 257, ohh, eri. 2mn,
L1405, 00 Ply A8y GA TV, Ohe YA, V32, N49, dpA. M2, M96, 208, 217.. a0, 234G, 2el, 28R, 26T, 274 2Mia. .
TTiGnAL AN 200, 34, 5%, TR,  GTs 119, 133, 160. 14T, 1R3, 104 20k, 216w 230,  Fally  F6ile 258,  ZGHe  2Thy BH2,

' YU 00 20, w9, &%, TR, 1. 11, 033, 160, 167, WA, 1895, 20A, 1%, 231, P4). P4l, 260, 269, 2Tk, 2WY,
LUNHL 0N 20, 44, b4, n, Yle o tVb, NAA, IHY. VAR, IMAL 96, AnY, 2P0, A3, P2, 4G, DAY, L 2I0, 21Tl PR&.
1904, 0N 20, &0, 59, T, 97, lh, 134, 151, 16K, LHk, L1964, 2QYT, 270, 237, 743, 250. P42, 210, BTHe  2db, 1
1910,00 Py A0, BGe Y, GH, (b4, M6, 152, K9, VK9, 181, 20K, PRl.. 73%, 264, 26, k3. 21t. 218, 248, "
1at1,nn 20, w0, &0, 19, GH, 117, 134, 1%2, 149, 1#h., 197, 209, 222, 2%, 244, 252, 263, 272, 219, 284,
912,00 . Ade A0, T8, M, 11T, 135, 83, Vi, kb, 198, 0, 272.  23%, 2kh, 282, 264, 273, 2HO, 287, .
1uE%,a0 20,  an, ble T4y 99, BN Y¥A, V4, VT, AMT, Y98, 20, 22%. P4, Pab. PO, PR, DYh,  2WL. PHH,

TV, 00 20, 4he A0 WM. 94, MIRe 136, 154, 171, MT. 199, 211, 28%.  23b.  2hh. 254, 2bky 275, 282. 204,
' ' o
Path, 00 Py A0, BD.. AN, 99, \VH, 13h, 154, 171, AHH. 200, 211,  22&._ 237, 247, 254, 24b, 216, 02008, 2904
REIT 2, 40, A0, RO, 1aa, 11R, 137, 18R, 172, LMAN,  20n, 212, 228, 238, 24R, 755, 261, 216, 284, 241,
CIY L 0, Al bl AN, 100, 114, 137, 1%%, 172, LR9, 2001, Z13, 27?h. 74H, 249, 2H6, PeB, 27T, Jd6, 292, i
191 H, 00 20, 43, &1, Wi, ann, 114, 144, 18k, 173, lun, 202, 213, 226, 234, 249, DNy, 2hQ. UM, 2RW, 292, |
1914,40 #hy &1, Al MY, 100, 120, 13K, V56 173, 190, 202, 214, 22T, 24D, 260, 2BA, 270, 279, 286, 293, '1
1920, 00 2l Al A 10 e 220, A8, 38T 174, Y9Y. 208,  23H. 22B. 24, 290 28R, 214 280, 281l 296,
be2i.00 21 4], Bl Ht, Y6 o 120. 139, ]57’ Y e o 18). 203. ?l‘ig 228, 241, 1“32, ?‘591 27]. 2”09 2RA, 2960
1922,00 2l Aly R2. 0 RP. 0L, 121. A9, 18T, 1750 182, 2w, PVA, 229, 242, 282, Peb, 272, ?BL, 2HY, 29k,
ly23,.00 Pl b B2 2, V02, V21, 60, e L MM RN, 2V 6, 230, D42, 293, 2hla . 213, 2R2,,.290. 291,
1R2s,0n 41, A1, H2e Ha, 102, 12), 1anh, 15K, Jta, 183, 208, 217, 280, 243, %4, 262, 274, 2R3, 240, 204,

¥
’
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PAGUIMA DA% VALVE #3 RATING TARLE = 30W MOLLOW FT VALVE wew  KATING TARLF EFFECTIVE JANDARY 1877 {01=07-77) E, ALVES

HESERMILIIR TABLLATED NYSEHARGE LLESY -
FLEVATLIN PERCFNT VALVE DPENING , -
(FRET) B 00 15 20 2% 3D 3% &0 4% B0 8% AD 6% f0° 75 BOS B% 90 95 . 100
1924,00 21, 41, 62, B2, 102, 121, 14D, 158, 176. 193, 205, 217, 230. 243, 254, 262, 274, 283, 290, 298,
1924, 00 2V P B0 B2 Y02, 122, 1Ale 159 AT6.. 1093, o208, 218, 23Va Phba 29ka. 252, FT4,. A4, 981 399
1976,00 2L A2 A2, B3, N3, 1220 lAl. 199, 17T, 194, 206, 21R, 232, a5, %G, 263%, 275, 286, 292, gu9,
ARZT,00 2le 424 42, B3 103, X224 L4l 160, ATT. 9%, 207, 219, 232, 245. 246, R4, 2TH, PAS, 293, 300,
192K, 00 AN LY. S . % e HY 103, 12 1424 160 0 178, 195 2084, 2200a 233 240 241 2h 211 ZRE . 294 0y
14249,00 21y A2, 3. M3, 103, 123, 143, 161, 1TH. 196, 208, 220, 234, 247, 38V, 265, 277, WI, 29%, a0z,
103000 2la 424 J X Hey  I106,...023 142, 156 Y19 194 209 221 2360 2471 263 286,278 2848 298§ api
19741 ,00 21 42s 63 R4, W04, 124, 143, 1A2, 179, 197, 209, 221, 2%h, 4R, 259, 267, 219, 289, 29h, -3in4,
Jad2,00 21y 47, 63, Rh, 104, 124, 43, 162, LKD, 197, 210, 227, ?B6. a9, 259, 2604 2K, 2R, 297, 304,
19473 .00 PN 43 héa B d0%, 124, 144 162 4 L8000 198 210 223 236 249 250 . 26H 2H) o280 291 208
19%4.,00 21y 43. bk R4, 10, 125, l64s 163, XH). 9B 211, 223, 237, 250, 2hl, 2hYy 281y 291, 299. 306,
18974%,00 2.)a b3 Ll a B8 1LOS, 125, Lis LAS 1AL . 1949 212 -yl 23H 251 . 262 210, 7!49_ 292 299 k- ThN
kg 19%4,00 Ply &%, hh, KB, 108, 129, 148, lne, . 182, 199. 212, P24, 23R, 251, 242, 270, 283, 293, 300, 304,
~ 1447,00 27, 4%, b4,  BS, 106, . 12A. 14N, 1h4, 1AP. 200, 213, 225, 239, 252, 263, 2T, 284, 293, 3401, 309,
iy 1940, 04 2P by bbe BN Y0AN 1284 o bBen 185 B e 202 ) e 22 B2 AD e L B 2 e gt 2B BO2. 0 R0
1934,N00 22, 43, £, Rhy 1064 126, lab, ThS, 183, 201, 214, 22hH, 2404 293, P44, 273« 28%, 295, 303, 4,
tug ) 00 224 43 i Bhie 1.0 A 121 Léa0 1.A5 LT 202 FANS 221 246.) 7‘.:: 2585 213 2k 2484 ‘ma' All
1941 .04 22, 4%, BY.  Bhe 107, V2T7. VAT, 1hb,  LH4, 202, 21%, 227, 241, %%, AR, 2Th, 787, 296, 3D&, 312,
LG4h 2, 0N 22, Ak, 65, HA, 107, 127, 141, 16k, IHE, 209, 21h, PPR. 242, 255, 26T, 27h. 28T, 297, 305, -313,
143, 00 . 44 . A5 . Hizm 131 124 a4 LAZ 144 2054 214 2.5 243 256 7&‘!; 25 2488, 2594 305 ALA
Ty 22, a4, AS. BT, 10K. 128, L4H, 18T, Lek, P04y 217, 229, 243. 297,  26B. 2Th. 289, 299, E07., 3,
1944 .00 2l [ bh, R, 0. 128 V4R, 1 HHa 184, 2k, 211 230 i 261 254 211 284 A040 3402 214
' 1546 .00 ?Pe . hé,  Rhy AT, ADARL 129, 149, . 1AR, 187, 20%, 21R, 230, 244, 254, Ph%, 27H, 24D, 300, 308, 1Hla,
} 947,000 22, 44, BA, N7, 10H, 129, 149, 1hH, 1HT, 208, 21K, 231, 245, 244, 270, 2¥A, 29}, A0, 309, 317,
1u4H,N0 224 bi, hba Bl  AOG. A28, 148, 1hY Inf, 206, 2189, 232 26 2ny 241 214 247 A2 e 310 A4
1945,00 22, k4. - hhe  BH, 109, LAD, 180, 1A%, 1RH, 204, 219, 232, 246, 240, 271, 2080, 293, 203, 3ll. 314,
1as0.04 rm 44, hEa HH L0 . 130}, 180 170, 189, 201 220 233 il fble 212, 21{{1:_ 283, ?.ﬂ“«!; Al._ 319 "
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PACLHIMA DAM WAL VE #4 RATING TARLE ~ 30" HOLLIW GET YALYE vo%  KATING YAWLE FEFECTIVE JAMUARY 1977 (Di~0n7=77] E, ALVES !

HESERYOTI TABULALED DUSCHARGE LLES] :
FLEYATTUN PFRGENT VALYE OPENTNG 1
TFEFT) 4 10 14 20 &4 a0 a4 40 44 S0 55 LN { 1] % BN HY 9n %5 o0

IHS Y, 00 He Ha H, B H, H, H, Ky R H, A, A, ' ", . ", P B, '
RN 1, 23, 34, 4h, 82, 82, &P, 62, &2, Bi, A2, h>, B3, 42, BD, &P, &2, &2, &z, &2,
[ R AL 11, 24, Al L, $ha Ble T8, B OH e 10T, A4, 117 117 LW 111 w2 7 112 W12
Lahe,nn 12, 23, 3K, Ah, 57,  aHe THO B9 99, I0H, Llh. 122, VAOL 137, 143, l4He 155, la0. 165, L&Y,
1R&4, 01 | ﬁ_?i LL] G &7 Hl Yal) A9 100 IR LA 123 131 148 lag 194 l“-iﬁv 1 AZ LA L 24
VAR, O 12, LN an, &7, GH, b, LT 90, 100, W10, 117, 184, 142, 140, kA, 150, 158, 143, lhH, 172,
Tas®, 00 V2. R4, Bh, &1, SH, Fo, RO, 81, 101, M1, 1M, 125, 133, 141, 147, 182, 189, 145, 1449, 173,
| ARl PRALY! 12 24 A4 L1 L i1l #1 g2 102 112 1149 124 } AL 142 148, \Giv 1A0 LN 110 118 -
Dby, 00 124 24 A, 4H, 949, 1. H? W 91, 103, 113, 140, 12R, 136, 144, 160, 164, 1 6d, 147, 17?. 1fb,
Lia0.n0 12, 2 KT 4 All 11 B3 7K Lh4 s 121 124 VCT PR T YA 141 1544l hl 149 123 1 1A
TRAS N 12, P AT, Gy, . fi, 17 HA, 94, 105, 115, 122, 130, 138, Thab, 197« 157, Lha, 170, 174, 179,
]}”\ful}l\ ]?o 2"'.‘- 37. t,(-j. &l 73. “‘i’o Qh‘ lbh- 1lh| }23. 1‘%1- L""‘D )’t‘;‘lo ‘33. 1‘3“- 1""" 1721 l?h‘ TH] .
LAAALON 11a 2ha 37 &9, Ll 13. HY. 94 107 VAT 124 132 140 Lo 198 0 1hi L4l 173 114 1H2

- Lrhé, N0 13, 29 AB, B0, o k2. Tae B9, 974 L0T. MIM, 125, 133, Lad. dad. Uihe 16)e LEHL 1T, 179, LH4,

go VAR, DO 134 25, AH, 50, b7 taa RA. Ol AL 1%, 126, Y34, 142 VLT IPWIR TN U W V- U I 1+ WA i 1Y ¥. 1 1

oD b 00 13, 2h, AH, 51, RN The HT, GH, 1049, 12X, 127, 13%, 143, 142, 14H, 1a&3%, 171, 171, 82, 147,
VAT ON 113, fbe EL b1, 63, Th, HT. 99, 110, 121, 128, 134, la#, 1%3, 1%9, lbé4a, 172, 178, 183, 148,
LH&R A0 Vi 25 489 %1 LN i B L2 -SRI ) 90 NPOOTVIO 10 PN - SV 3. N PO .7 . 154 % TP K.Y WO O £ IR TOIPRENR Y. L WU U S

, LHAY, 00 13, 2h, 39, 52, fha 1. By, 100, ll_lp L22, 13%0, 13K, 14T 19%, 142, 1A7. V4, l"ll' 156, 18], .

Lsila 00 V4, 2ha 19, B2 fita N [AL 2 A N W - P 2.0 1.4} 134 LK g B 143 Vit a2 LH2 142 192 '
VRTY 0 13, 26, ai, 63, 69, TH, 9h,  107. 1%, . 124, 137, 140, 149, 187, 14, 169, 171, L84, 1RO, 194, o
LEY 2,00 13, 27, &0, 43, 44, - THO w0, 102, 1TA. B2%, 131, 24D, Inl. 16H, B6S, 171, 1YY, 1Bk, 19D, 195,
AN PNATH) 13, 21 hid, 4. Sfa T9m G 104 el 1l 126 134 142 AN AP R X LY R W 5. 140 1A b 2. LA
LHV & 00 14, 21y 40, By &7, 4, 82, 104, V1%, 127, 1a%. 1&%, 152, 160, 1AM, 173, 1Bl, 1A7, 193, 194. ?
LAY n 00 14 27 sl Bl Hola 0 a2 Y O Ll B LM 1Ah4 LA 10 1624 o LAY Vit LB2 1AS 184 195
V7600 b4, 27, frl, LT 67, - HO, 9y, 0%, 117, 128, 137, 1a5. 1%&, 1e3, 110, 179, 183, 140, 195, 200,
1HTIT 00 14, FII il 9%, H#, L3I Yhe V104, VLH, 1249, 153H, 144, 19%. A4, 171. 1T&y 1485, 191, 1946, 202,
i, ah 1o 21t &1 CL Al LR I T % 107 114 140 14 1472 184 VAR 112 111 LA 142 LK 203
AT, 00 Ve 2He 7, 5%, &% B2, 9%, 10T. 139, 131, 139, 4. 1h7. \kh, VT30 179, 18T, 194, 199, 204,
1 BNG, (0 L . 2Ha 524 She LM H2 G5 e LU 120 138, . .tal 145 L PR . AP W X 1A LA ) X2 1 W 1 V1) R4 1.1
THH#Y 00 Th, N, 4Py, Bh, T, B, ah, AO0H, 121, 133, 141, 146, 159, 16A, 17%. 1B), 1A%, 1894, 201. R07..
VHes 2 00 Vhe  2H, 43, Bk, 10, A3, 9T, 104, 122, 134, 14, M40, 1RO, 16y, LTh,  1d2, 191, 197, 203, 208,
Lt ng 14 29, 41 LW P 2| Blrao 9T M0, 322, V34, 163, 151, YAl LM e VL e MYy 182, 109 2060 208 ee,
fHH& 00 V4w 29e A3, 8Te  Tle W% GHe MLbe 123, 135, 164, 182, 162, JTHe V79 184 193, 200, 208, 210,
1AHR. A0 Lh, 24, 49, R Y1, HH Ho Y1 la.dea. 135 144 153 163 112 LA L 5 . 1 201 204 212
1AK6, 00 The  29e ke Bl Tk WA, GG, 1124 124, V47, 1a%, VG4, lhk. 173, LRl VA6, 19b, 202, 208, 713,
VRET M) 14, 79, “h, 5H, Y2, 4, ga, 119, 2%, 137, Yk, 1%4, LAY, 176, W82, INT. 196, 203, 208, PlA,
L2 L0 15 24 I “wi T4 Hi 104 113, 124 L3k 141 L56 . VLK 114 183, JEH, 191 206 210 218 ‘
LHAS ., 00 Toa R hhe BEe  T4e BTe ADL. 1lke 127, 139, Lad, D4t 16T, 76, TR4. 180, 29%, 206, 20he . 217

¢
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PACAIMA NAM VALVE k4 RATING TAHLF - 30 HOLLOW JFT VALVE  #%% RATING TABLE FFERLTIVE JANUARY 1977 (01=07~T71 B ALVES

WESERVITR LAWILATED N1SCHARGE (LFS) _ . ; _ )

.

ELEVATINN FERGENT VALVE NBENING : ‘ _ 1
{FEET) 5 N 14 20 25 30 34 40 45 40 &R . A0 4B 10 74 RO BS e 9% 100
1RBY, 00 - L4, In, LT 59, T3¢ a1, 101, l}#g 127, 1%, l4d, V5T, 16T, YThe  1Ha, 190, 199, 206, 21y 211,
YAGA, (16) 168, My 46, Ko, . 74, R7p. 10be YVoy 127, 160, 149, 158, 167, 170, MBS, 191,200, 207, 213 214,
1841,00 15, AN, 45, 69, ° T4e  BR, 102, 11%. 128, l&l, 1800 1%A.  16H. Y TH,  18e, 192, 201, 208, 214, 219,
JR42, 00 the KN o, 60, Téhe Bu, 02, Y14, 129, J4). 1%0. VY59, 1KY, C1T4.  WRY, 193, 202, 209, 21%, 220,
VAU, 00 1h,.0 A0, 45, A, Thy Hu, 103, Wi, 2o, V62, k), Yoo, Yi0, KO, AMH_ 184, 207, B, 1A 93y,
THG4 GO e 3hy &k, BD. TH, A%, 103, 11T, 130, 143, 182, A1, 1T7i.  1RY, MHE9, 186, 204, 2L1. 217, 223,
LHG9A, 00 YR § I Y. SR 3 TN o0, N6, VR V3, Y46, Y8, VAP, VP2, VB2, 190, 1Gh, D08, 212, 2K, 334,
- LAgA, 0D 15 e Hhy ble Thae an, 104, 1A, 1%p, 144, 154, 163, 173, 1H3, 190, 197, 204, 21%, 219, 225,
1“‘!7.00 1h, ")]o ‘Oﬂu ﬁ‘o 7"& qlt “)5. 1'1'9'-0 132a 1“"—"0 1‘“‘& lh‘tv 1?"' 1"“!0 ]QH‘ l‘““.‘ 20?. 2‘§¢ ?20. 226.
18, B 1h, A1, 41, Y T & D M O L1y 133, Yhb, d4n, VA&, VT, b, 193, VG4, 20K, 216, P3P, 237,
LA9G,00 14, Wle AT, h2e 1Ty 2. M, 120, 134, 14T. 186, DAG, 1TAy IBb, 194, 200, 209, 217, 223, 224, .
1900, 00 1A L3 I A2 a 17 92, 30T 2l 236, Y470 15T 1bhE, 318 ART.. . 19%, 201, 7105\ 218, . 225, 230,
190,00 Yha 32 4% Ay . THY G3, 107, 12)e 138, laH, 158, 167, 117, LAY, 194, 202, 212, \219, 224, 2M1,
p— w0200 Yh, 32. 47, LA ™, 93, 10K, P2, 136, 14U, lhh, YAA, 1TA, 1A, 19T, 209, 213, 20, 22h6, 232,
fs o dunaan Vhy 42, 4H, Ay i 96, 308, 122 ety B0 100, 169, Y9, KU, AWK, 06, Ve, D), 227, aa3,
W W(M.I“IO ‘h. 3?0 ‘1". by 79. 9"0. 10"- 123, 137. lﬁaq lﬁ{). 1(‘9‘ lHOO 190, IQQ. 20“0 215. 22?,‘*”3&8’;’ 23‘?‘
T ank,nn 1A, L. 1. bé g T Bag o D9, 1246, 3R, V81 YAle 370, A8Y,. 1814 200, 206, 2ifs 224,220, 234
TTlana nh Yoy A2y A4,  h&,  AO. 94, 110, Y24, 134, 162, 1al. 171, VA2, 182, 201, 20T, 217, 224, 230, 23k,
\ 1907, 00 Thae 3%, ha, b, RN, 94, 110, 125, 138, 192, 162. 177, 183, 193, 200, 2nR, Pie, 22%, 232, . 734,
i RN 1A, 14, A hhy AN Obe Alla 128, duyw, 18 %, 1Ak, AT, 1A%,  IMA, 202, a4, 214, 238 93] Sug.
1909,00 b, 34, hy, ho. #l, Q6. 111, 126, 180, 154, Y&é, 173, LA&, 1995, 203, 210, PGy 221, 234, . 240,
1910, 00 P, 43, AY, hhy Al eI e 2T e Al 68, Abe, VTh, B8, Y9A, 206 21 kPl 220, PRAG . B4
191,00 17 33, 49, hb.  HZ, 97, 12, 127, 14k, 155, )AB,  LTH, 1AG, N7, 2085, 212, 222, 230, 2%6. 247, .
1912,00 i 34, B0, &by R2, S, 113, 12H, 142, 16k, V&K, 1ThA, 1HAT, 1NT, H, 213, P23, 231, 237, 243,
Ya149,00 Vi, = A4, 0. Hihy H? s G, 114, 12H, 16, YAl 6T, MY, ARB.  YNHL 20T V4, PR, 22 UKL Dhb
1814,00 17 - 3, 0, AT, B3, MR, 114, 129, 163, 1587, 147, 177, 1RA, 199, 2Md, 215, 228, 233, 234, 245,
1914%,00 17, 6, 80, Al B3, 9,  J¥4, 1249, lab, 4R, 1AW, VTR, (nd, a0, a09, 214, 324, 236, 240, 2ahb, i
T9Lh 0N YN A4, 51, &l LE 949, 11%. 130, 1680 1590 148, 179, 198, 201, 210, 214, 227, 235, 24l 247, . ..
191700 17 A, 91, YN K4, 100, A1H, 180, 148, 199, 10, VRO, 191, 202, M, 217, P2R, 236, 42, P48, . .
YUl R, 00 11, a4, 51, AN, mey, MO0, 1Vh, VAV, d66, VAD,  YT0, VRO, V93, a0, 212, DMK, 229, 237, 241, Daw, .
L314.00 Vi 34¢ 81, bRy R4 101, 11A. 132, 14A, BAL. 1T, JRL, 193, 203, 212, 219, 230, 23R, 264, 281, |
1620,00 Ve R4, A1, hil, MM, A0 . L1Za 132, 04d, 161l 172, AH2, V93, pna, 213, 220, 231, 239, 6%, 252 '
AG21 A0 Lle o 3%, 07 By, 69, . HRe . 10V, 11T7. Y33, laK, 162, 173, 1R, 1864, PN%,  2Vh, 221, 232, 240, 24bk, 283,
paz2.an ¥l T 4%, 82,0 LAY, KA, 102, 1R, 133, VAN, 1AY, 173, AT, 148, 20A, 16, 222 233, ). 247, 25k,
kN23.00 P the o B2, A b 102 HR TN K T YOG U DU IS PR 1 £ DWW .1 196, . 20{. 23, . 223, 233, 242, 24l : 25h,
Waga il 0 LR Ah, 82, 69 HA&. 103, 119, 13k, 149, lk4, 1Th, ARG, AT, 208, 21T, 2Ph. 234, 243, 2449, 2%6, .

v o B H o A s &
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PACTIIMA AN VALVE #4 RATING YABLE « 300 HOLLOW JFT VALVE  see  RATING TABLE EFFECTIVE JANUARY 1977 {01-07-77) E, ALYFS

-y
A
BESERVILEH TARM ATED ALSEHARLGE LLEST ; N
FLEVATION  PFRCENT VALVE (PENING - ' ' ' | B o
P IFFET) % 10 i6 a0 25 Y] 45 40 45 54 54 hit hh 0 74 Hn Ha Q0 84 10
3 124,00 1He © 34, B, b9, e 103y 119, 134, 149, Lh&, 176, L8G, 197, 204, 217, 224. 234, 243, 24%. T84,
1928,00 18, 3n, w3, 10, Ale 103,119, Y3&, 150, &8, 1745, 1BA, 197, 208, 218, 292§ . 238 244 Iuf . 967
V926,00 14, 35, b3, Vi AT 103, 120, 138, dul. VAS, 176, MBA&, L9B, 209, 2R, PPh, 23k, 244, 241, 2%4,
192,00 1R, in, 83, in. His 104, 120, 136, 181. lhee 177, YRTL 194G, 210, 220, 226« 2371, 246, 2?52, 249%.
19U 2H 00 18, e, hi, Ila [T T (TR . I .Y 192w Y6t NI YRAL 200 21 220 227 PAR 2O 25 2B e,
1429.00 14, LIS 53. Tle By 106, 121 137, 152, 16T LTH. LH9. 2000 212, 220, 2B, 239, 24T, %4, 281,
194000 14 a4 Rh. 1] BAH et (15 122 148 183 VAR 179 184 201 213 223 239 2 ir g b, 2h2
. 941,00 1R, LY G4, 71, RS9,y 106, 1224 VAR, 164, 164, JHN, I90. 202, 2%, 224, 230, 2el, 249, 2%, 783,
/ 193¢,00 bR, ik, G4, T2, HYy 106, 122, 139, 144, 169, 180, 191, P03, 214, 2724, Pate 242, 250, 2?57, Pha,.
LA, O L, 1o S0 T a L U K1 7+ VORI K 138, .1h% 1w LA 192 204 238 22Y 242 T UL S WLV DS
1436 ,00 TH, Ah, bé, Tea e 107 123, 160, )8s. 17le 1AZ. M92. 204 21Ae 228, 233, 244, 2524 E59. 20w,
144500 LHe 17 LY 12 90 L0 L 24 140 154 171 182 193,205 2 T 22A 2330 B 283 240 B2
- ILET 1R, it, 46, T4, ., 90, 10H, 124, 141, 187, 172. YH3, l94, A, PR, 2PT, P36, 245, 254, 261, 268.
' 937,00 8 At. 85, T4 91. 10H, 129, l4&t, 187, 172, 184, 194, 207, Z1H. 228, 235, 24b&, 255, 242, 249,
% 1S A N Lét AL Ak 13 ), LOK a2k l&:" L4 1243 LHA 145 AW b Lh 228 25h 2l 288 DAY it d 0
Ly34,.00 19. 4. 58, 13, Yie  IN9, 126, 142, 18R, 1T4, tH4, 196, INH, 220, 230, 23T. 248, 2457, 2h4-‘ 211,
\ lqu.nd LY. AT 5 B 14 L APV 01 1 DU 175 WO K .| 154 114 1HA 1497 209 22V 20 238 248 DEA 2408 212
_ Y941 ,00 19, LY B4, Th, 92, 109, 127, 1e43, 1489, 176, 184, 19T, 20, 22Y, 231, a9, FEn, 259, 2hh, HTZ. {
v 194 7,00 19, 17, 5h, T g 92, b0, 127, b4, 160, 1Th, 1HT, 4K 210, P23. 232, 239, 251, 260, 287, 274, !
! 10943 00 19, 18, B4 AN Q% Lifia 12 14l VAO AT 1HH 1494, 211 2o 239 pIAH 82 2ht 2hH agw
1 944,00 9. 34, B 75 93, 111, 12M, 145, 1hle V1T, 1BRA, 199, 212, 276, 238, 24l 253, 261, £69, 24, }
1U4% 00, 14 AR, LN 18, kP ii!.' LT Y I TR - Y. JPUUS 1 2 PO . L U1 4 11 DU 1, WU I ORI 1. W 2 ' PO . X 242 210 217
1946, 00 _IQ. ELT &7, 15, Ga, 111, 129, 1t4b, 162, 1Th, 190, 200, 213, 224, 2368, 263, 25k, 263, 271, 217,
194700 19, M. 8T, TR QA 112, 129, V46, 163, 179, 1900 201, 21h. 276, PRh,  Zhhe 286, 264, 271, 27R,
LLddl N 19, AH, 57 N TN B N- N . 1i PR % | LR DU IR L K I\ U L Y- SU-L ¥ AL Y 28h, PR&. 272 vy (-
14449,00 19, M, 5T, The 9%, 113, 130, 147, 1&&, 1k0, 1091, 203, 215, 228, 23R, 245. 251, 264, 273, 240,
LY
Lah, O 14a 14, SR, T fia Hha Ll VAL YOR, VA6, JA0L. 1892, 921 248 22H a8 Qb ?;f 247 2160 281,




2000}

1960}

WATER EURFACE ELEVATION IN FEET
o ©
w® no
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1340;

1800 Beeomsnoss
0

|

LYE: OPENING.

OP_OF RISER-

lCENTERLiNE OF VALVE, EL. 1703.0

20

24

DISCHARGE IN CFS

EL- 18250

PACOIMA WASH, CALIFORNIA

LOPEZ DAM

PACOIMA DAM
DISCHARGE CURVES
(NOT FIELD CHECKED)
10" HOLLOW JET VALVE
VALVE NO. A2

SEPT. 1970

.5, ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT
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ELEVATION OF WATER SURFACE IN RESERVOIR (FEET)

i

2010+

2000+

1990fmt fLm

“'[f1000 12000

T R S | : R R T T SRS PACOIMA WASH, CALIFORNIA

. : P SO PACOIMA DAM

s/ L L SH C S ;t”::’;E'}; 195090i N Co SPILLWAY DISCHARGE CURVE

CA - i i R ORI G y kA T e M D LR L e e e e A e o L e e R S e R 0 HE

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 0000 (NOT FIELD CHECKED)
DISCHARGE IN CUBIC FEET PER SECOND MARCH 1939

1950

Lower Spillway Crest El. 1950.00'= U.S.C. & G.S. El. 1949.98' U.S. ARMY CORPS OF ENGINEERS
Camp Book 4, page 178 LOS ANGELES DISTRICT

A-32




DISCHARGE IN CUBIC FEET PER SECOND
T
Gage | ]
Height ! :
(feet)t 0.00 | 0.0 , 0.02 | 0.03 | ©.04 | ©.05 | 0.06 { 0.7 | 0.08 | 0.09
: L
L) 0 0.6 1.2 1.8 2.4 3.0 3.6 4.2 4.8 5.4
1 6.0 6.7 7.4 8.1 8.3 9.5 | 10.2 | 10.9 | 11.6 | 12.3
2 \ 13.0 ¢ 13.7 ; 14.4 | 151 | 15.8 ] 16.5 | 17.2 | 17.9 | 18.6 | 19.3
3 0 200 20.8 . 216 | 22.4 { 23.2 | 26.0 ' 24.8 | 25.6 | 26.4 | 27.2
4 | 780 28.8 296 | 30.4 | 31,21 32.0 i 3.8 | 33.6 | 34.4 | 35.2
5 [ 3.0 3.8  37.7 | 38.5 | 30.4 | 40.2 | 4I.1 | 4L.9 | 42,8 | 43.6
6 | 44.5 45,3 0 46.2 | 47.0 | 47.9 | 43.7 i 49,6 | 50.4 | 513 | s52.1
7 | 53.0 63.9 . 54.8 | 55.7 { 5.6  57.5 ! 53.4 | 59.3 | 60.2 : 6l.]
.8 62.0  62.9  63.8 | 64.7 65.6 ' 66.5 | 67.4 | 68.3 | 63.2 § 70.1
9 7.0 7.9 72.9 | 73.8 ¢ 4.8 . 75.7 ¢ 76.7 | 17.6 { 78.6 | 79.5
1.0 8.5 8l.6 | 8.4 | B83.3 | 4.3 | 85.2 | 8.7 | 8.1 | 88.1 [ 89.0
1.1 | 90,0 9.0 | 92,0 | 93.0 | 94.0: 95.0 ' 96.0 | 97.0 { 98.0 | 99.0
1.2 +100.0 101.0 ' 102.0 | 193.0 | 104.0 © 105.0 106.0 | 107.0 | 108.0 | 109.0
1.3 {il0.0 111.0 | 112.0 | 113.0 | 114.0 ; 115.0 ! 116.0 | 117.0 | 118.0 | 119.0
1.4 11200 121.0 | 122.0 | 123.0 | 1240 ; 125.0 | 126.0 ! 127.0 | 128.0 | 129.0
1.5 130.0 131.1 | 132.2 | 133.3 | 134.4  135.5 | 136.6 | 137.7 | 138.8 | 139.9
1.6 141.0 © 142.1 | 143.2 | 144.3 | 145.4 © 146.5 | 147.6 | 148.7 | 149.8 | 150.9
1.7 152.0 | 153.0 | 154.0 | 155.0 | 156.0 & 157.0 ! 158.0 | 159.0 | 160.0 | 161.0
1.8 162.0 ° 163.1 ; 164.2 | 165.3 | 166.4 | 167.5 | 168.6 | 169.7 | 170.8 | 171.9
1.9 173.0 ' 174.1 | 175.2 | 176.3 | 177.4 - 178.5 | 179.6 | 180.7 | 181.8 | 132.9
2.0 184.0 | 185.3 | 186.6 | 187.9 | 189.2 | 190.5 | 191,87 [ 193.1 [ 194.2 | 1957
2.1 '197.0 ° 198.3 | 199.6 | 200.9 | 202.2 | 203.5 | 204.8 | 206.1 | 207.4 | 208.7
2.2 210,31 211.3 | 212.6 | 213.9 | 215.2 @ 216.5 | 217.8 | 219.1 | 220.4 | 221.7
2.3 - 223.0 : 224.4 | 225.8 | 227.2 i 228.6 ; 230.0 | 231.4 | 232.8 | 234.2 | 235.6
2.4 237.0_238.5 . 240.0 | 241.5 | 243.0 | 244.5 | 246,06 | 247.5 | 249.0 | 250.5
2.5 252.0 | 253.6  255.2 | 256.8 @ 258.4 | 260.0 | 2bl.6 | 263.2 | 264.8 | 266.4
2.6 1268.0 | 269.7 271.4 | 273.1 | 278.8 | 276.5 | 278.2 | 279.9 | 28l.6 | 283.3
2.7 - 285.0 | 236.7  288.8 ! 290.1 { 291.8 ! 293.5 | 295.2 | 296.9 | 298.6 | 300.3
2.8 :2302.0 | 303.7 . 305.4 | 307.1 | 308.8 { 310.5 | 312,2 | 313.9 | 315.6 | 317.3
2.9 ,319.0 | 320.7  322.4 | 324.1 | 325.8 | 327.5 | 329.2 | 330.9 | 332.6 | 334.3
3.0 T 336.0 | 337.5 | 330.6 | 341.4 | 343.2 | 345.0 | 346.8 | 343.5 | 350.4 | 152.7
3.0 |350.0 | 355.8 . 357.6 | 359.4 | 361.2 | 363.0 | 364.8 | 366.6 | 368.4 | 370.2
3.2 (372,01} 373.9 ' 375.8 | 377.7 | 373.6 | 381.5 | 383.4 | 385.3 | 387.2 ' 389.1
3.3 ,391.0 | 392.9 ; 394.8 | 396.7 | 398.6 | 400.5 | 402.4 | 404.3 | 406.2 ¢ 408.1
3.4 12a10.0 | al2.0 | 318.0 | 4i6.0 | 418.0 | 420.0 | 422.0 | 424.0 | 426.0 ; 428.0
3.5 1 430.0 ¢ 432.0 | 433.0 | #36.0 | 438.0 | 440.0 | 442.0 | 444.0 | 446.0 | 448.0
3.6 |450.0 452.0 | 456.0 | 456.0 | 458.0 | 460.0 | 462.0 | 464.0 | 466.0 | 468.0
3.7 1 470.0 | 472.0 | 474.0 | 476.0 | 478.0 | 480.0 | 482.0 | 484.0 | 436.0 | 483.0
3.8 | 490.0 | 492.1 | 494.2 | 496.3 | 498.4 | 500.5 | 502.6 : 504.7 | 506.8 | 508.9
3.9 | 611.0 | §13.1 | 515.2 | 517,3 | 519.4 | 521.5 | 523.6 | 525.7 | 527.8 | 529.9
3.0 | 532.0 | 538.27 | 536.4 | 538.6 | 540.8 | 543.0 | 545.2 | S47.4 | 549.6 | 551.8
4.1 |554.0 | 556.3 | 568.6 | 560.9 | 563.2 | 565.5 | 567.8 | 570.1 | 572.4 , 574.7
4.2 | 577.0 | 579.3 | 581.6 | 583.9 . 586.2 | 588.5 | 90,8 | 593.1 | $95.8 | 597.7
4.3 |600.0 | 602.3 | 604.6 | 606.% | 639.2 | 6l1.5 | 613.8 | 616.1 | 618.4 | 620.7
4.4 | 623.0 | 625.3 | 627.6 | 629.9 . 632.2 | 634.5 | 6368 | 639.1 | 641.1 _ 643.7
4.5 [ 646.0 | 638.3 | 650.6 | 652.9 | 655.2 | 657.5 | 659.8 | 662.1 : 664.4 | 666.7
4.6 |669.0 | 671.4 | 673.8 | 676.2 | 678.6 . 681.0 | 633.4 | 685.8 | 688.2 ; 690.6
4.7 693.0 | 695.4 | 697.8 | 700.2 | 702.6 | 705.0 | 707.4 | 709.8 ! 712.2 | 714.6
8.8 ,717.0| 719.4 | 721.8 | 724.2 | 726.6 | 729.0 | 731.4 | 733.8 | 736.2 | 738.6
4.9 . 741.0} 743.4 | 745.8 | 748.2 | 750.6 | 753.0 | 755.4 | 757.8 ; 760.2 | 762.6
5.0 1 765.0 | 767.8 | 769.8 | 772.2 | 774.6 | 777.0 | 779.4 | 78(.8 | 784.2 | 7g6.
5.1 | 789.0| 791.4 | 793.8 | 796.2 | 798.6 | 801.0 | 803.4 | 805.8 | 808.2 | 810.6
5.2 | 13,0 | 815.4 | 817.8 | 820.2 | 822.6 | 825.0 | 827.4 | 829.8 | 832.2 | 834.6
5.3 | 837.0 | B39.5 | 842.0 | 844.5 | 847.0 | 849.5 | 852.0 | 854.5 '@ 857.0 | 859.5
5.4 : 862.0 | 864.5 | B67.0 | 869.5 | 872.0 | 874.5 | 877.0 | 879.5 | 882.0 | 884.5
5.5 1 887.0 ] 899.5 | 892,0 | 894.5 | 897.0 | 899.5 | 902.0 | 904.5 | 907.0 | 909.5
5.6 {912.0 | 914.6 | 917.2 | 919.8 | 9z2.4 | 925.0 | 927.6 | 930.2 | 932.8 | 935.4
5.7 |938.0| 940.6 | 943.2 | 945.8 | 948.4 | 951.0 | 953.6 | 956.2 | 958.8 | 961.4
5.8 | 964.0 | 966.6 | 969.2 | 971.8 | 974.4 | 977.0 | 979.6 | 982.2 \ 984.8 | 987.4
£.9 | 990.0 | $92.6 | 995.7 | 997.8 | 100G.4 | 1003.0 | 1005.6 | 1008.2 | 1010.8 |1013.4
6.0 |1016.0 [1018.6 | 1021.2 |1023.8 | 1026.4 | 1029.0 | 1031.6 | 1033.2 | 1036.8 [1039.4
6.1 |1042.0 |1044.6 | 1047.2 {1049.8 | 1052.4 | 1055.0 [ 1057.6 | 1060.2 ; 1062.8 | 1065.4
6.2 |1068.0 11070.6 | 1073.2 |1075.8 | 1078.4 | 1081.0 | 1083.6 | 1086.2 | 1088.8 |1091.4
6.3 |1094.0 |1096.6 | 1099.2 [1101.8 | 1104.4 4 1107.0 [ 1109.6 | 1ii2.2 | 11i4.8 |11i7.4
6.4 [1120.0 f1122.6 | 1125.2 [1127.8 [1130.4 | 1133.0 [1135.6 [ 1138.2 | 1140.8 [11435s

Note:

Rating Table provided by LACDPW.

Pacoima Creek Flume below Pacoima Dam,
Sta. No. F118B-R, Rating Curve 44I.
Does not include Spillway Flow

PACOIMA WASH, CALIFORNIA
LOPEZ DAM

PACOIMA CREEK FLUME
BELOW PACOIMA DAM

RATING TABLE

U.S5. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT
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WATER CONTROL MANUAL
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SEPULVEDA DAM AND RESERVOIR
LOS ANGELES COUNTY, CALIFORNIA

" PERTINENT DATA
May 1985

Stream System.#--o--....-o--o.-.-.--..--o----.......----.-.

Dralnage area--clOl--loo--oDOIODQ-conoull--loo.osq. Il'llleS--

Reservoir:
Elevation

Top of spillway gates (in raised position)..ft., NGVD.{

Flocd control poolo.cnncoutln----otno.--oooaft-, NGVD..
Spillway design surcharge level.....es......ft., NGVD,.
-Top of daMseceannsearssvensosssansssnseseneafts, NGVD,.
Spillway gates basin to automatically lower.ft., NGVD..

Spillway gates complete automatic lowering..ft., NGVD,.

Area
Spillway gates (in raised position)essvesssssces3Cres..
Flood control pool.i.eseesssescsrencsscssencsesas dClres..
SPLillWaY CresfeescesossessascssansssvsnssnnsesesesdCles,,
Spillway design surcharge level....cvesieneeess.8CP88..
Top of dam......................................acres..
Capa01ty, gross
Spillway gates (in raised positiof)sessess..acre-feet..
Flood conirol POOl.cecssscecscsscanssnsaasssacre=feet,,
SpillWay CreSleccecsesccscncssccassssassesssacre-feet,,
Spillway design surcharge level....svse.....acre-feet..
Top Of dAM sovsvcnesassorsnsnscesnrsssssssscacre=Ffeet,.
- Allowance for sediment (50-year)............acre-feet..
Dam:
T YD assscesscrsiosnornassnssunssstocnsacsasasnnsastnscanoson
Height above original streambed.s.esessessssacassasaslb,
Top lengthiseescnarvecersocasasveessasscssnnscenenaasitn.
TOp Widtheiueieoeennnnecnnrenennsesnessonanannasaneasfto,

Freeboardootc-0.t.-.--on.-.oo.o-..--oo‘oo-.----o-oo-oft-o.

Spillway:

2

Crest lengthecaescesesscsssssnsseccnnerssescascansevealba,

Crest elevation.sesscecasssosscsessvanssancassefts, NGVD,,

DeSign Surcharge.l..l.ll.l'.l!.l.llla.l.l.l..l.h..l..ft.t

Design dischalge.vecscssverosvsvrvnnrcsnsrtenanassle f.s..

Qutlets:

Unecontrolled
SiZEIOCIOCU.l.-l..l.lllll‘l.i‘..t-.lli‘.ll..t-ﬁI..l.l.l
Entrance invert elevatiof.eevevsiecarrssees.ft., NGVD,,

CONtrolled.ssveessassssassssansssoscasensosssss IUMbEr, .,
SlZ€uveasasavssssnsansssnsssnsasscsssnassssacsnsaaltoas

Gate type~¢-.a.o¢-.-----o-.--.-....o--.-.--....-.-.-.f-

Entrance invert elevatioN.csveeeseensrescaasft., NGVD..

Los Angeles River
' 152

710
713.5
716.7

725+
712.0
715.0

1,335
1,529
CT. 765
2,u4u7

17,425 (2.15%)
22,493 (2.77%)
6,857 (0.85%)
27,563 (3.40%)
Ly, 727 (5.52%)
. 0

Earthfill
57

15, 440

30

7.4

Concrete ogee
399
700
17.6

108,900

u - 6'W X 6. 5'H
: : 668
4
6'W X 9 H
Vertical 1lift
668




SEPULVEDA DAM AND RESERVOIR

LOS ANGELES COUNTY,

CALTFORNIA

PERTINENT DATA (continued)

May 1985

Conduits -~ (Rectangular)

Ungated.-o----o..-o-......;---o.....o.....oo.o-o-o..

GatEd...-..--o-o.;-o....,..---;o-.--

LI BRI B R B I )

Length.....o--.-............----.--.-.-.h.--.--.ft..

Maximum capacity at spillway crestisiesesecccsssecesaCefag..
Regulated capacity at spillway crest..iieecesscessseCeles..

Standard project flood:
Duration (infloWw)e.eeeesecnceveaseosnaennas

ssessressdays..

Total volume {including base floW).eseeusssss.acre-feet..

INf1OoW peaK.evsvesosrsrnnsares U A T - TR
" Probable maximum flood:

Duration (inflowl}eseervrseoevenne etseenaneen ceesesdays..

Total VOIUME.sessresssvarcnsasassesssaansnsssssacre-feet..

INflOW PeAKessrescearassccasanasessssscsarnnnaa NP T - D
Historic maximums:

Maximum inflow.eseeecencase P 4 I - P

Date.....................
Maximum release.ccereesrssccosasarsnsannosa
Datel'l..l.l'I.l..l..'.ll.'.l.l.l..l.ill

Maximum water surface elevatioNeescsvscess

Date..-.-.--..----o..o........-oo......-

* 1nches of runoff

LRI A I I I R A A AR B B O B I

CQDCOCIOCUfISII

....ft., NGVD..

LRI SN N I N

Number and Size
4 -~ 6'W x 6,5'H
4 - 6'W x 9'H
4o

16,500

16, 500

3
68,200 (8.11%)
50, 000

i
163,200 (20,13%)
114, 000

58,970
2-16-80
15,100
2-16=-80
705.1
2-16-80

+ December 1980 survey shows variation in elevation of top of dam from T723.7
feet northeast of Control House to 725.5 feet southwest of Control House.
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HANSEN DAM AND RESERVOIR
LOS ANGELES. COUNTY, CALIFORNIA

PERTINENT DATA'
June 1984

Stfeam Systemooc.oo.lo..ooloooootoof.uo. ------ LI I BT I NN I Y Y

Drainage are8eesssssssusssessssesssnssnsssssssse3qs MilesS...
Reservoir: .
Elevation

DebPiS pOOl......;......&.o..............;ftw, NGVD.Q.'

Flood control pool (spillway crest).......ft., NGVD.,.
Spillway design surcharge level....sss....ft., NGVD...
Top of dam................................ft., NGVD...
Area
Debris POOL.cesvaannsosssacscssassnssonsoenses ACIES s
Spillway CreSteecceccsccssssssssocrcnsnsssss s sBCrES,. ..
Spillway design surcharge 1evVel.s.eiesessssss ACPES. .,
Top of dam....................................acres...
- Capacity, gross _ :

- Debris poOl.e..csecvsvesesnsinnceas ..........acre-feet...
Spilllway CresSticissscescsnsssssesesasssrsesacre-feet,..
Spillway design surcharge level...........acre-feet...
Top Of dam ssesecscessesscnscesansssessssicacre-feet...
Allowance for sediment (50-year)..........acre-feet...

.. " Allowance for sediment (100-vear).........acre-feet...

Dam: : 3 ' :
TYDBeessovosrsannssossasssrsanansscasosassssncncaresoncnasse
Height above original streambed......cceeevesescesofto..
TOD LENEEReseeesarcanscsssssassosscocrsonnnasnnnnns L
Top Widbthueeeseeeoeeooesnceannvossnssvsassvonsosseelibane
Freeboard.ccsscecesssescsssosssasssonsssosscssnnsnsltons
Spillway:'i..ltOt.....O0.....0..‘.OICII‘I.IDll.‘l.ll.l.l.l.ll

Type.--..--.-t..t.‘lo.o.o.nu-l.--n-dl.u-o--l-o-o-c--o-.--o

Crest lengthesesceesrvesvrcsssscsssnscosssncncsnncsssesfibass
Design surchargCisssscsevscecesssessscscrssasrnen eevsfteas
Design dischargeeseecsssssssnssssrsesssnsrssoesaseCelelons
Outlets:
Uncontrolled
Number and S1Z€sssscecrescssccssnscsensacassasnscsssiba..
Entrance invert elevation......c.... ssseesssft., NGVD...
Controlled
Gate typPeecssicecrrrsnvesssoesserrsssserscscnscsccnsanne

Slze..oo..o'.o.ooool.l.'l.uo.l.-.--ol---o-.ol--ooc.ftto.

Entrance invert elevation........... esessefts, NGVD...
CONAULILSeesesssessenssesransscssscnssssscssasesssscniimber..,
size....ll...l..0...00.......'..0..-.- llllll LI B B B B AN B

Lengthoo.ooo..o‘o.oooolo.l.I'cl.loc.o---lo-.-..---.o-ft.-.

Maximum capacj-ty at Spillway crestuloot...OOOOOll.c.f‘.SOOl
Regulated capacity at spillway crest..............c.fes...

B-3

Tujunga Wash

1,010.5
1,060
1, 081 22
1,087

~u2.l

L7814
1,061.5
1,136.0

1,329 (0.17%)

25,446, 1 (3, 24%)

44,990 (5.72%)
51,360 (6.53%)
10,500 (1.34%)

21,000 (2.67%)

Earthfill

' o7

10, 475
30

5.8

Overflow conc
Ungated ogee
284

21.22

2 - 8'W x 6'H
1,011

Vertical 1ift
8 - 5'W x 8'H
990

_ 10

2 - 8'W x 6'H
8 - 5'W x 8'H
265

22,000

22,000




HANSEN DAM AND RESERVOIR
LOS ANGELES COUNTY, CALIFORNIA

PERTINENT DATA (eontlnued)
June 1984

Standard project flood:
DUration (INfloW)eeeeecceascersscseoscessssocssseesslays..
Total VOLUME.eeasseissssansnssssessscannnsansssssacre-feet,.
Inflow peak........................................c f See
Probable maximum flood:
Duration (Inflow).esseerescescsvsosscasssnansessanssadays..
TOLAL VOlUME.ssusseeccsssesssnsecsnnssscsnssssssdre=feet,.
INFLOW PEAKesssenvrsessssorssassssssssvanssssanssaeCelaSes
Historic maximums:

Maximllm I"elease--..-.-.-.-..-..-.-...-.o-..-.a.----.Q-f.So.-

Date.-.Oo-oooooootoo'noooqolooo-'o'.‘oo.lootcnoloonooootuco

Maximum water surface elevation,.....ccsseee..eft., NGVD,.

Date._-..‘..u.l.‘..l....l.l.'.!.l...'lll..l'll...'..l.i.-l'

* inches of runoff

: 4
92,500 (11.77%)
53, 000

‘ 1
76,800 (9.77%)
130, 000

12,371
3-3-83
11039070
-3-2-83




WATER CONTROL MANUAL
LOPEZ DAM

EXHIBIT C
LOPEZ DAM RESERVOIR
REGULATION SCHEDULE

AND

DAM OPERATOR INSTRUCTIONS




EXHIBIT C

LOPEZ DAM RESERVOIR REGULATION SCHEDULE

Gate Computed
When Reservoir Water Setting Outlet Spillway
Step Surface is Between (feet of ~ Discharge = Discharge
No. Elevations (feet -~ NGVD) opening) {efs) {efs)
1 1,254-1,273 ' 5.0 0-122 0
2 1,273-1,299 0 0 0-N4, 500

NOTES: Spillway Crkst Elevation 1,273 ft, NGVD
Top of Dam Elevation 1,299 ft, NGVD
Follow Step 1 at all times when there is no spillway flow
Follow Step 2 at all times during spillway flow

DAM OPERATCR INSTRUCTIONS

1. Communication with the District Qffice is available.
‘a., Notify the Reservoir Operations Center when a gate change will be
required according to the schedule.
b. Notify the Reservoir Operations Center if unable to set the gate as
instructed.

2. Commmication with the District Office is not available,
a. Try to reestablish commmnication through the Los Angeles County
Department of Public Works.
b. Allow a pericd of cne half hour to pass to reestablish communication
. .with the District Office. If after one half hour communication is.nct
reestablished, foliow the gate operation schedule.






