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LOS ANGELES DISTRICT U. 5. ARMY ENGINEER DISTRICT,
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FOREWORD

1. Purpose and scope, The purpose of this manual is to
present information necessary for the optimum hydraulic operation
of Whittier Narrows Dam. The manual contains: (a) general
descriptive information pertaining to the drainage area and
project, (b) detailed information on the Los Angeles District's
organization and methods for effecting the hydraulic operation of
the project, (c) an explanation of the plan of operation, and
(d) pertinent data required for the operation of the dam,

2, The Hydrology and Reservoir Regulation Section of the
Planning and Reports Branch, Engineering Division, is responsible
for the preparation of this manual and for keeping the manmial up to
date. Suggested revisions should be forwarded, through channels,
to that Section.
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PART A
GENERAL | NFORMATI ON

VWH TTI ER NARROWS FLOOD- CONTROL RESERVA R
SAN GABRI EL RI VER BASI N, CALIF.

1. Authority.--The authority for the preparation of this
manual is contained in paragraph 4220.01, Oders and Regul ati ons,
O fice, Chief of Engineers (ER 1110-2-240, 1130-2-301). Detailed
instructions pertaining to the contents of the manual are contained
in part CXXXVlI of the Engineering Manual, Cvil Wrks Construction
dat ed August 1951 and title "Reservoir Regul ation" (EM 1110-2-3600).

2. Scope.--This manual contains general descriptive infor-
mati on pertaining to the drainage area and project, information on
the Los Angeles District's organizati on and methods for effecting
hydraul i c operation of the project, detailed i nformati on on plans
of operation, and pertinent data required for the operation of the
proj ect.

3. Project history and authorization.--The San Gabriel River
and the Rio Hondo flow through a natural gap in the hills that
formthe southern boundary of the San Gabriel Valley. This gap is
known as Whittier Narrows. A dam across the Narrows for the
pur pose of flood control and conservation was consi dered by the
Los Angel es County Flood Control District early in 1930. This
organi zati on nmade studi es and prepared plans for construction of
the damuntil about 1934 when an application was nade to the
Federal Emergency Adm nistration of the Public Wrks for |oans and
grants to construct the dam A special board of review, appointed
by the Public Works Administration to review the application
rendered an adverse report due to technical reasons. On 27 March
1935, the application was w thdrawn.

4. The Flood Control Act of 22 June 1936 included authorization
for work on the San Gabriel River and Ri o Hondo as approved by the
Chi ef of Engineers U S. Arnmy. The Whittier Narrows project was
i ncluded as a unit of the general conprehensive plan for fl ood
control in the Los Angeles County drainage area in the district
engineer's report of 5 February 1940 titled "Survey Report, Flood
Control, Los Angeles and San Gabriel Rivers and Their Tributaries
and Bal lona Creek, California." The above conprehensive plan was
approved in the Flood Control Act of 18 August 1941.



5. Considerable | ocal opposition devel oped to the construction
of the dam and appropriations for construction were del ayed. The
House Conmittee on Flood Control on 16 April 1946 requested the Chief
of Engineers to make a restudy of the Wiittier Narrows project.

Al ternate plans were devel oped and after several neetings and hearings
the final plan was adopted. The 1949 Appropriations Bill included
$250, 000 to start construction on the project. Subsequent appropri-
ations were nade and the project is scheduled for conmpletion in 1957.

6. Physi ographic characteristics.--Wittier Narrows fl ood-
control reservoir is located on the San Gabriel River and the Rio
Hondo, approximately 10 miles east of the city of Los Angeles and 3
mles south of the city of El Monte. Location of the Project is shown
on plate A-1. The drainage area of 554 square miles is 60 percent
nount ai ns, 30 percent valley, and 10 percent hills. The rugged San
Gabriel Mountains formthe northern boundary of the drai nage area.

Most of the valley area is between the nobuntains and a range of | ow
hills along the east, south, and west sides of the drai nage area.

El evations in the drainage area vary from about 200 feet above sea
level at Whittier Narrows to nore than 10,000 feet at San Antonio Peak
on the northeast boundary, and from about 400 to 1,400 feet along the
hills formng the southern boundary. A topographic nap of the area is
shown on plate A-2.

7. San Gabriel River originates on the southern slopes of the
San Gabriel Muntains. It flows through precipitous canyons to the
base of the npuntains, and thence across a broad alluvial cone and
the San Gabriel Valley to Whittier Narrows. The R o Hondo, a
distributary of San Gabriel River, branches fromthe river near the
m ddl e of the San Gabriel Valley and flows southwest to Wiittier
Narrows. Fromthe Whittier Narrows, San Gabriel R ver flows south to
the Pacific Ocean, and the Ri o Hondo flows southwest to the Los Angel es
Ri ver. The steep, high southern front of the San Gabriel Mountains
is drained by several tributaries of the San Gabriel River and the
Ri o Hondo. The | ongest watercourse above Wiittier Narrows Damis
39.5 mles. The average gradient of San Gabriel River in the
nountains is 260 feet per nile. The average gradients of San Gabrie
Ri ver and the Rio Hondo in the valley are 41 and 27 feet per nile
respectively.

8. Soils of the drainage area are prinmarily residual
derived from net anorphi c and i gneous rocks. The mountain soil is
coarse, porous, rocky, and generally shallow, with |arge areas of
bare rock outcrop. The hill soils are shallow, but generally |ess
pervious than nountain soil. The valley soil, classified as recent
al luvium and ol der alluvium varies fromcoarse sand and gravel in
the stream channels and at the canyon nouths to silty clay and cl ay
loamin the |l ower (southern) part of the valley, and clay on the east
and west sides. Long the sunmits and in the higher ravines of the
nountains there is a fairly well-devel oped growt h of ponderosa pine,
i ncense cedar, juniper, and oak. Cottonwoods, box el ders, sycanores,



oaks, willows, and alders are found al ong the watercourses at |ower

el evations. |n general, the remmi nder of the nountains is covered
with brush, varying in density fromscattered bushes to nearly
i npenetrabl e thickets. These consist of California lilac, scrub

oak, nmountain mahogany, sumac, |aurel, sage, and nanzanita. The
dense chaparral growth and |ong, dry sunmmers render the region
extremely susceptible to fires which are difficult to control
frequently resulting in conplete denudation of extensive areas.

The hills are without trees except for a few, such as oaks, sycanores,
and cottonwoods al ong the stream channels. G asses are the principa
natural vegetation on the hills. On much of the hill land and nearly
all the valley land the natural vegetation has been replaced by
cultivated field, orchard, and truck crops, and, especially in the
val l ey west of the R o Hondo, by urban and suburban devel oprent.

As a result of the urban devel opnent, nuch of the valley has becone
all-inmpervious to rainfall infiltration and stormrunoff percol ation
The percentage of all-inpervious area is increasing rapidly with
conti nui ng devel opment .

9. Downstream devel opnent. --The overfl ow area downstream from
VWhittier Narrows flood-control basin prior to construction of the
dam conpri sed about 60,000 acres of highly devel oped industri al
residential, and agricultural property in the south eastern part of
Los Angeles County. This area has an estimated val ue of about
$300, 000, 000 and is occupi ed by about 1,000,000 persons. Included
in the overflow area are parts of the cities of Long Beach, Artesia,
Conpt on, Downey, Lakewood, Lynwood, Montebello, South Gate, and
nunerous other comunities. Facilities vital to defense nobilization
and national economy are subject to serious danage or disruption by
floods. These facilities include major aircraft plants, including
North Anerican and Douglas plants; oil refineries, including those
of Richfield, Union, Shell, General Petroleum Texas, Tidewater
Associ ated, and Standard O | Conpani es; autonobile factories and
assenbly plants, including those of Ford, General Mdtors, and
St udebaker Conpani es; inportant harbor facilities and shipyards;
mai n transcontinental railroads and hi ghways; United States Nava
installation, including the Los Alamtos Air Station and Anmunition
and Net Storage Depot near Seal Beach; and nany other smaller but
i mportant facilities.

10. Hydroneteorol ogical characteristics.--The climate in the
drai nage area is subtropical and semarid in the valleys and hills
and is tenperate and humd in the nmountains. Mst precipitation in
the drai nage area is associated with general wi nter storns that
result fromextratropical cyclones of north Pacific origin. During
t he nonths of Novenber through April, these storns nove south over
the Pacific Ccean to the latitudes of southern California and thence
inland and result in precipitation over |large areas. Major storms
consi st of one or more cyclonic disturbances and occasionally | ast
4 days or nore. Thunderstorns, which may result in intense
preci pitation over small areas during short periods, occasionally occur




either in association with general winter storns or independently.
Sunmer thunderstorns are infrequent. The greatest floods fromthe
entire drai nage area above Whittier Narrows floods-control basin result
fromgeneral winter storns, but the greatest floods froma small sub-
basin result fromthunderstorns. The nmean seasonal precipitation in

t he drai nage area ranges from 16 inches at the damto nore than 45
inches at the crest along the northern boundary of the area (pl. A-3).
Most of the precipitation falls during the months of Novenber to April

i nclusive. Rainless periods of several nonths during the sunmer are
conmmon. The nonthly distribution of precipitation and other neteoro-

| ogi cal elements for Los Angel es and Mount W/ son, considered
representative of the valley and nountai nous areas, are shown in tables
A-1 and A-2. The location of these stations are shown on plate A-1.

11. Snow falls frequently during the winter at el evati ons above
5,000 feet but nelts rapidly except on the protected northern sl opes
and on the higher peaks. Snowrarely falls in the valley. Generally,
the effects of snow upon flood runoff is considered slight. However,
appreci able effect is possible and current information is obtained
during stornms for optimum operation of the reservoir. The maxi mum
snow cover in the nountains above Wiittier Narrows Dam based on a
record extendi ng back 23 years, occurred in March 1944. The snow i ne
at that tinme was at an elevation of 4,000 feet. Above this elevation
t he average snow depth was 61.3 inches over an area of 75,360 acres.
The average water content of snow over the area was 18.4 inches using
a snow density of 30 percent. Monthly snow data for Mount WI son
consi dered representative of the nountain area, are shown in table A-2.

12. Runoff fromthe drainage area is characterized by unusually
hi gh fl ood peaks of short duration. The physiographic features of
the region serve to intensify rainfall rates. High rainfal
intensities, conbined with effect of shall ow surface soils underlain
by i mpervi ous bedrock, fanshaped collecting systens, occasiona
denudation by fire, and steepness of gradients, produce floods
heavily | aden with debris bel ow the canyon mouths. Mst streans in
the drai nage area are intermttent. During normal dry weather the
di scharge of many streans in increased by regul ated outflow from dans
in the nountains. Hydrographs of the Rio Hondo above M ssion Bridge
(1 mile above the dam) for the years 1938 through 1952, and for the
San Gabriel River at Beverly Boulevard (1-1/4 niles below the dan) for
the years 1937 through 1951 are shown on plates A-4 and A-5,
respectively.

13. Floods of record.--During the period for which daily hydro-
| ogic data are avail able (1880-1955), nmediumto |large floods occurred
at Wiittier Narrows in 1884, 1886, 1889, 1890, 1891, 1905, 1906, 1910,
1911, 1914, 1916, 1921, 1926, 1927, 1934, 1938, and 1943. Hydrographs
for the nmore recent of these floods are shown on plate A-6. Hyeto-
graphs for corresponding stornms are shown on plate A-7. The floods




of 1884, 1889, March 1938, and January 1943 were outstandi ng, and
the flood of 1934 was |arge on some of the tributary streans. The
flood of January 1952, although small at Wiittier Narrows, was

the second | argest flood of record on the | ower reaches of the

Los Angel es River.

14. The greatest flood of record at Wiittier Narrows was
caused by the storm of 27 February - 3 March 1938. This flood
resulted fromintense rainfall on 2 March, preceded by conti nuous
noderate rainfall that commenced on 27 February. Average rainfal
depth over the drainage area was 17.3 inches for the storm Low
rainfall-loss rates and the unusually large rainfall of the storm
caused high rates of runoff, especially in the mountains. Past
peak di scharges were exceeded at all existing stream gaging stations,
with the exception of a few valley stations. Many stream gagi ng
stations were destroyed as a result of the high discharges of this
flood. Estimated peak discharge at Wiittier Narrows was 47, 000
cubic feet per second. The estimated fl ood hydrograph and ot her
perti nent hydrol ogic data area shown on plate A-6. This fl ood caused
damages estimated at nore than $2, 000, 000 downstream from Wi ttier
Narrows Dam The damages that woul d be caused under present conditions
of devel opment by a fl ood which would inundate areas simlar to those
flooded in 1938 are estimated at over $11, 000, 000.

15. The stormof 21-24 January 1943 was in nany respects the
nost severe of record for the San Gabriel R ver Basin. In the
nountai ns the recorded intensities for durations greater than 12 hours
exceeded all previous recorded intensities in the area. At Hoegee's
Canp, the maxi mum 24-hour precipitation was 25.83 inches. Average
rainfall depth over the drai nage area above Wittier Narrows was 18.3
inches for the storm Peak discharge at Whittier Narrows was
estimated at 26,200 cubic feet per second. The estimated flood
hydr ograph and ot her pertinent hydrol ogic data are shown on plate A-6.

16. Upstreamregul ation.--There area nunerous reservoirs and
di version structures in the drainage area tributary to Wittier
Narrows Reservoir. The only structure operated solely for flood
control is Santa Fe flood-control reservoir. This structure,
conpleted in 1949, is under the jurisdiction of the U S. Arny
Corps of Engineers. It has a capacity of 34,300 acre-feet at spill-
way crest. The 16-gated outlets, which discharge into San Gabrie
Ri ver, have a conbi ned capacity of 41,000 cubic feet per second with
reservoir water surface at spillway crest. At present Santa Fe
Reservoir is operated on an interimoperati on schedul e designed to

m ni m ze danmage al ong the uni nproved downstream channel. For further
i nformati on concerning the operation of this reservoir, reference is
nmade to Appendix |1l of the Master Reservoir Regul ati on Manual

17. Four other large reservoirs are in the drainage area above
VWhittier Narrows. They are Mdrris, San Gabriel, and Cogswel
Reservoirs on San Gabriel River, and Puddi ngstone Reservoir on upper
Wal nut Creek. Morris Reservoir is operated by the Metropolitan



Water District for water supply and is nornmally full to spillway
crest. The Los Angeles County Flood Control District operates the
San Gabriel, Cogswell, and Puddi ngstone Reservoirs. San Gabrie

and Cogswel |l Reservoirs are flood-control and conservation reservoirs.
Current operation plans for the San Gabriel and Cogswell Reservoirs
wi Il make 33,000 and 9, 600 acre-feet, respectively, available for
flood control at the beginning of floods. Puddingstone Reservoir is
al so operated for flood control and conservation. An allotnent of
5,000 acre-feet of storage will be available for flood control at the
begi nni ng of fl oods.

18. Eight small conbination flood-control and water-conservation
reservoirs are in operation in the drai nage area and nunerous debris
basi ns have been constructed. Several diversions are nmade upstream
fromWittier Narrows for irrigation, spreading, water supply, and
producti on of power. However, nmjor floodflows are not appreciably
af fected by the operation of these structures. Pertinent data on
existing reservoirs in the drainage area are given in table A3, and
their | ocations are shown on plate A-1.

19. Hydrologic basis of design.--Selection of the reservoir
capacity for Wiittier Narrows Reservoir was based primarily on con-
trolling the greatest flood (standard project) that may reasonably be
expected to occur to nondamagi ng fl ows bel ow the dam The net hod
of devel oping the standard project flood is outlined in the report
titled "Hydrol ogy, San Gabriel R ver and the Ri o Hondo above Wittier
Narr ows Fl ood-Control Basin with Addendum on the Hydrol ogic Effect
of Diverting Qutflow fromWittier Narrows Fl ood-Control Basin to
Los Angeles River via the Rio Hondo," dated 20 Decenber 1944 and
revised 10 July 1946. It is based on the assuned occurrence of a
storm equivalent to the stormof January 1943 at a tine when the
ground conditi ons woul d be reasonably conducive to runoff. In
devel oping the flood, all upstreamreservoirs except San Gabrie
and Santa Fe were assuned full to spillway crest at the beginning of
the storm San Gabriel Reservoir was assuned to have 12,500 acre-
feet of water in storage at the beginning of the storm and the out-
flow was assurmed to be controlled to 4,000 cubic feet per second
until there was 22,000 acre-feet of water in storage. At this point,
the outflow was increased by increments of 1,000 cubic feet per
second until it reached 10,000 cubic feet per second. This maxi num
out fl ow was assuned constant until the ampbunt of water in storage
decreased to 12,500 acre-feet. Santa Fe flood-control basin was
assuned enpty at the beginning of the flood and the outlets were
assuned conpl etely open during the flood. The regulating effect of
the outlet conduits at all other existing upstreamreservoirs was
assuned negligible during the flood. The resulting flood with a
peak of 70,000 cubic feet per second and a 4-day vol une of 250, 000
acre-feet was routed through the reservoir assumi ng the foll ow ng
conditions: (a) the outlet gates fully open until the outfl ow reached
40, 000 cubic feet per second and then throttled to naintain that
outflow, and (b) the spillway gates closed. This resulted in a




maxi mum wat er - surface el evation of 228.5 feet and a correspondi ng
storage of about 33,000 acre-feet. The top of the spillway gates
was thus set at elevation 229 feet. No allowance was nmade for
sedinmentation in the reservoir capacity. The rate of debris
inflowis expected to be snall because debris flows fromthe
nountain and foothill areas are largely controlled by Santa Fe

fl ood-control reservoir and nunerous other flood-control reservoirs
and debris basin. Only 178 square mles of | ow sedinment-producing
valley area will be contributing sedinent to Wiittier Narrows
Reservoir. The regul ated outfl ow of 40,000 cubic feet per second
was sel ected after extensive econom c studies were made of the cost
of the project with various conbinations of outflow and hei ght of
dam

20. The devel opnent of the nmaxi mum probable flood was simlar
to the devel opnent of the standard project flood. The maxi mum
probable flood is defined as the flood that would result if the
maxi mum possi ble stormrainfall for the drainage area were to occur
at a tinme when ground conditions in the area were conducive to
maxi mum runof f.  The maxi mum possi bl e storm was based on infornmation
given in the report title "Revised Report on Maxi mum Possi bl e
Preci pitation, Los Angeles Area, Calfornia," dated 29 Decenber 1945
and prepared by the Hydroneteorol ogi cal Section of the Untied States
Weat her Bureau. The rainfall pattern was based on the 1943 storm
In devel oping the flood, all upstreamreservoirs were assuned ful
to spillway crest at the start of the storm The resulting flood
with a peak of 305,000 cubic feet per second and a 4-day vol ume of
690, 000 acre-feet was routed through Whittier Narrows Reservoir under
the followi ng conditions: (a) the regulated outflow through the
outlets would be 40,000 cubic feet, (b) the reservoir water surface
woul d be at elevation 228.5 feet above nean sea |level at the start
of the flood, and (c) the spillway gates woul d operate automatically on
a predeterm ned schedule. The outlet gates were assumed operative
due to the renmpte possibility that one or nore of the large radia
gates woul d becone partially blocked or stuck. The routing resulted
in a reservoir water-surface elevation of 234 feet. Wth a 5-foot
freeboard, the top of the damwas set at elevation 239 feet.

21. Description of the project.--The project includes: (a) a
dam and outlet works on the San Gabriel R ver and the R o Hondo at
VWhittier Narrows, (b) R o Hondo channel inprovenents above the dam
from Rush Avenue to Rubio Wash with a capacity of 51,000 cubic feet
per second, (c) San Gabriel River channel inmprovenent from about
1 mle above the damto the San Jose Creek diversion channel with
a capacity of 99,000 cubic feet per second, (d) a floodflow channel
in the reservoir to divert flows fromthe San Gabriel R ver to
Ri o Hondo with a capacity of 30,000 cubic feet per second when the
Ri o Hondo pool is below elevation 197.5 feet, (e) a diversion channe
for diverting San Jose Creek flows into the reservoir with a capacity
of 38,000 cubic feet per second, (f) R o Hondo channel inprovenent
bel ow the damto the Los Angels River with a capacity ranging from




40,000 to 42,500 cubic feet per second, and (g) the rel ocation of
streets and utilities within the project area. The general plan of
the project is shown on plate A-8. Pertinent data are tabulated in
table A-4.

22. The reservoir is forned by an earth (rolled fill) dam
having a crest length of 16,960 feet at elevation 239.0 (top of dam,
and a maxi mum hei ght above the Ri o Hondo streanbed of 56 feet
(pl. A-9). The area and capacity of the reservoir at elevation 229.0
(top of spillway gates when closed) are 2,470 acres and 36, 160 acre-
feet, respectively; at the top of the dam the area is 3,630 acres
and the capacity is 67,060 acre-feet. (Area and capacity values are
based on survey ending in March 1957.) Rosenead Boul evard passes
over the dam and across the reservoir. The roadway is el evated
within the reservoir area with a mninumelevation of 211.0. Bel ow
this elevation, the Mssion Creek pool and the Ri o Hondo pool are
di vi ded by Rosenead Boul evard with only the floodfl ow channel (invert
el ev. 197.5) connecting the two pools. The R o Hondo pool at stages
bel ow el evation 188 is divided into two pools by a diversion dike in
the Rio Hondo channel just above the dam San Gabriel River channe
is separated fromthe M ssion Creek pool below el evati on 208 (invert
of floodflow channel at San Gabriel River).

23. Seventy-three productive oil wells are | ocated bel ow
el evation 230 within Wiittier Narrows Reservoir. Approxi mate
el evations of these wells are tabulated in table A-5. The Los Angel es
District Ofice of the U S. Arnmy Corps of Engineers is negotiating
contracts with owners of the oil wells to conmpensate them for possible
damages caused by the construction and operation of Whittier Narrows
Dam

24, The outlet works are | ocated near the right abutment of the
dam so that discharges are directed into the Rio Hondo (pl. A-10).
Four radial gates, 30 feet wide by 20 feet high, when cl osed, sea
gate openings 30 feet wide by 19 feet high. The gates are nunbered
fromleft to right |ooking downstream Gate sills are at el evation
184. Regul ated outflow (40,000 cubic feet per second) is reached at
el evation 208.4. Maxi mum di scharge capacity (reservoir elevation
229.0) is 74,700 cubic feet per second. Trash racks are not provided
because the outlets are sufficiently large to pass the anticipated
maxi mum si ze of debris. The piers between the gates are designed to
wi t hst and unequal water pressures caused by any gate being cl osed
while the adjoining gate is open. Each gate is equipped with a
single 7Y ,-horsepower notor. Reduction units provided give a hoisting
speed of approximately 1 foot per minute. Although provision is made
for control of the consists by push-button stations at the notors,
they will generally be operated froma control board |located in the
control house. Automatic electrical operation of gate No. 1
is provided to open the gate when the water surface reaches
el evation 189 and cl ose the gate when the water surface
falls bel ow el evationl87. |In addition, an automatic device



is installed that will ring an alarmin the damtender's

resi dence and will stop a clock and flash a light in the district
of fice when the reservoir water surface reaches an el evation of
approxi mately 187 feet.

25. The spillway structure, consisting of nine 50- by 29-foot
radi al gates, separated by six 8-foot wide and two 16-foot wide
piers, is located so as to discharge into San Gabriel River (pl. A-11).
Gates are nunbered fromleft to right |ooking downstream The gate
sills are at elevation 200 feet. The gates are autommatically operated
by floats and counterwei ghts above water-surface el evation 228.5
where they comrence opening and continue until fully open at water-
surface elevation 233.5. At reservoir water-surface el evation 234,
t he design discharge is 251,000 cubic feet per second, and at
el evation 239, the discharge is 308,000 cubic feet per second. 1In
addition to the autonatic control system the spillway gates are
equi pped wi th nechanical hoists for use in routine naintenance and
in emergencies if the automatic control system should fail. Each
gate is hoisted by a unit containing a 3-horsepower notor and gear
reductions designed to |ift the gate at a speed of approxinmately
1 foot per minute. The notor is connected to the hoist mechani sm
t hrough a clutch designed to di sengage when the automatic fl oat
systemis in operation. Controls for the nechanical hoists are
| ocated on the bridge adjacent to each notor.

26. Conmercial electrical power is available for lights, the
automatic operation of outlet gate No. 1, and m nor power devices.
A 30-kW generator provides standby power in the event of commercia
power failure. Electrical power for gate hoists and ot her heavy
power units is obtained froma diesel-driven, 75-kWa generator
with a 75-kWa standby unit.

27. A 30-inch reinforced concrete pipe is provided to pass
M ssion Creek flows through the dam The main flow in nission Creek
originates fromrising ground water within the reservoir area. Flow
of the creek is continuous and nornmally less than 5 cubic feet per
second. M ssion Creek flow constitutes a part of the water reaching
the Arroyo Ditch and Water Conpany's intake downstream fromthe dam
The M ssion Creek conduit is located in the central enbanknent of the
dam just east of Rosenead Boul evard. The intake structure contains
trash rack, a sand trap, and a nanual |y operated 36-inch slide gate.
Top of the intake structure and operating nechanismis at el evation
202.5, which will permit operation of the gate during all but najor
floods. A 30-inch, |owpressure gate valve is provided near the
downstream end of the conduit for regulating the outflow during
tinmes that the 36-inch gate is flooded. The conduit was designed
to pass 30 cubic feet per second when reservoir water surface
reaches about elevation 191. Invert of the intake structure is at
el evation 187.5.



28. Hydrologic facilities.--Facilities for obtaining hydrol ogic
data required in the operation of Wiittier Narrows Daminclude: (a) a
gl ass-tube rain gage and a recording rain gage |ocated at the dam
(b) rain gages, fromwhich radio reports are received, |ocated in or
near the drainage area at Chilao, Crystal |ake, Big Pines, M. Baldy,
San Dimas, Sierra Madre, and Santa Fe Dam (c) rain gages, operated
by the Los Angel es County Flood Control District, |ocated at Sierra
Madre Dam Sawpit Dam Cogswell Dam San Gabriel Dam Mbrris Dam
pid's Canp, and Col by's Ranch; (d) reservoir water-surface recorders
|l ocated in the outlet control house, the spillway control house, and
in the floodfl ow channel at Rosenead Boul evard; (e) reservoir staff
gages; (f) outlet gate position recorders and indicators in the outlet
control house and spillway gate position recorders in the spillway
piers and indicators in the spillway control house; (g) inflow gaging
stations |ocated on Al hanbra Wash near Klingerman Street (Los Angel es
County Flood Control District station), on the R o Hondo bel ow Garvey
Avenue, and on the San Gabriel River at Parkway Bridge; and (h) out-
fl ow gagi ng stations |located on the Ri o Hondo bel ow the dam on San
Gabriel River at Beverly Boul evard (Los Angel es County Flood Contro
District station), and on Mssion Creek bel ow the dam The | ocations
of the above facilities are shown on plate A-1.

29. The outfl ow gaging station on the Rl o Hondo is equi pped
with telemetering equiprment to transmit gage heights to the outl et
control house. The inflow gaging stations on the R o Hondo bel ow
Garvey Avenue and on Al hanbra Wash near Klingernman Street are being
equi pped with Tel emarks connected to a conmercial tel ephone system
It is planned to install the sane type equi pnent at the inflow gaging
station on the San Gabriel River at Parkway Bridge. No Tel emark
installation is contenplated for the M ssion Creek gaging station

30. Conmunication facilities.--The foll owi ng communi cation
facilities have been installed at Whittier Narrows Dam for reporting
hydraulic data: (a) commrercial tel ephone service in the outl et
control house, (b) a tel ephone system between the outlet control house,
the spillway control house and the individual spillway gate controls,
(c) a tel ephone system owned by the Los Angel es County Flood Contro
District, between their spreading grounds in the R o Hondo, the out-
I et control house, and the spillway control house, (d) a sound-
power ed tel ephone system between the outlet control house and the
gaging station on the Rio Hondo bel ow the dam and (e) a two-way
radio in the outlet control house, and a renote-control radio unit
in the spillway control house for conmunicating with the district
of fice.

31. Sedinentation nmeasurenents.--An initial survey to be used
as the basis for future determ nati ons of sedi nentati on was conpl et ed
in March 1957. The contours for this survey are at 2-foot intervals.
In order to obtain information on the depth of sedinment in the
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reservoir to detern ne whether anew survey is required, two perna-
nent nonunented ranges were established as shown on plate A-8.
Future surveys will be nade after each nmajor flood or at intervals
of not over 10 years.

32. Diversion structures.--Several water-conservation
facilities in the vicinity of Wiittier Narrows Dam but not part of
that project, were affected by the construction and operation of
the dam Downstream fromthe damon the R o Hondo, the Los Angel es
County Flood Control District operates a spreadi ng ground of 443
acres | ocated on the east side of the Rio Hondo channel between the
Union Pacific Railroad and Sl auson Avenue (pl. A-12). The sustained
percol ati on capacity of these grounds is approximtely 600 cubic
feet per second. |In order to facilitate operation of the spreading
grounds, a permanent headwor ks consisting of 3 power-operated
Tai nter gates, 12 feet high, has been constructed in the channel
Included in the diversion headworks are four 5- by 4-foot vertica
slide gates (capacity 750 cubic feet per second) in the left bank
whi ch control flows into the spreadi ng grounds, and two 4- by 4-foot
vertical slide gates (capacity 150 cubic feet per second) in the
ri ght bank which control flows into the natural channel percolation
area al ong the west bank of the concrete channel

33. Water rights to the rising water flowin the Rio Hondo are
satisfied by a diversion conduit in the |eft abutnment of the outlet
works. This conduit discharges low flows to the uni nproved ditch
behind the left | evee of the downstream channel. I|nvert of the
conduit is at elevation 184.0. It is 3 feet in dianeter, and is
controlled by a manually operated slide gate. Two trash racks are
provided for the conduit intake. Operation of the gate is froma
stand near the top of the dam The Los Angel es County Flood Contro
District will operate the gate for diverting and spreadi ng water
Construction of a | ow grouted-cobbl estone dike to divert |ow fl ows
to the diversion conduit was conpl eted about Novenber 1956. The
di ke has a top elevation of 188.0, and extends 2,000 feet upstream
fromthe left pier of the outlet works to the right bank of the Rio
Hondo.

34. Local interests are using the natural bed of the R o Hondo
bet ween Beverly Boul evard and Anahei m Tel egraph Road for percol ation
purposes. |n order to continue the use of the abandoned streanbed
west of the channel inprovement for this purpose, a 54-inch gated
si phon was constructed under the channel a short distance downstream
fromBeverly Boul evard to divert up to 150 cubic feet per second to
this area.

35. The Arroyo Ditch and Water Conpany has devel oped facilities
inthe left levee of the original R o Hondo channel just downstream
from Beverly Boul evard for diverting approxi mately 25 cubic feet
per second to its ditch system (pl. A-12). Water for these facilities
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wi Il be supplied through the diversion conduit in the |left abutnent
of the outlet works. The right of other water users to low flows is
subject to the prior right of the Arroyo Ditch and Water Conpany.

36. The Los Angel es County Flood Control District operates
spreadi ng grounds on the west side of San Gabriel River between
VWi ttier Boul evard and Washi ngton Boul evard. This spreadi ng grounds
has a gross area of 111 acres, an intake capacity of 200 cubic feet
per second, and a percol ation capacity of approxinmately 85 cubic
feet per second.

37. The San Jose Creek diversion channel which diverts flows
from San Jose Creek into San Gabriel River above Wiittier Narrows Dam
was constructed as a part of the Wiittier Narrows project. The
capacity of this diversion channel is 38,000 cubic feet per second.

38. The floodfl ow channel is trapezoidal in section with a
base wi dth of 400 feet and side slopes of 1 on 2.5. The invert
el evation of the floodfl ow channel at the San Gabriel River is 208.0
feet. Invert elevation at the Rosenead Boul evard Bridge is 199.0
feet with a | owflow channel 40 feet wi de having an invert elevation
of 197.5 feet.

39. Downstream channel s.--The R o Hondo channel i nmprovenent
fromWiittier Narrows Damto the Los Angel es River has been conpl et ed,
and capacities range from 40,000 to 42,500 cubic feet per second. The
Los Angel es River channel inprovenent fromthe confluence with the
Ri o Hondo to the Pacific Ccean is schedul ed for conpletion by Decenber
1957. At that time, the channel capacity will vary from 140,000 to
146, 000 cubic feet per second. The capacity of the San Gabriel River
channel fromWittier Narrows Damto the Pacific Ccean is estinmated
at 10, 000 cubic feet per second for a sustained flow However, it is
bel i eved that some mmi ntenance woul d be required. Current plans
call for the expenditure of about $10, 000,000 to inprove the San
Gabriel River channel. When inprovenents are conpl eted, the channe
wi Il have a capacity of 15,000 cubic feet per second fromthe damto
the confluence with Coyote Creek and a capacity of 30,000 cubic feet
per second from Coyote Creek to the ocean.

40. Changes to authorized plan.--The final project plan differs
fromthe plan prepared in 1940 due primarily to (a) the changed
| ocation of the damto neet objection raised nostly by local interests
in El Mnte, adjacent to the upper reservoir area, (b) changes made
necessary by buil ding construction and hi ghway i nmprovenents which
took place in the reservoir area, and (c) design nodifications. In
1946 the dam was redesigned to provide outlet works which woul d
di scharge into the Rio Hondo rather than into the San Gabriel River.
The controlled outflow was increased, a gated spillway was provided,
and the alignment was revised slightly. 1In 1948, the damsite was
noved downstream a di stance of one-half mle in order to avoid the
flooding of 300 private homes and property and adjacent to the city of
El Monte in the upstreamreservoir area
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41. Construction history.--Construction of the dam began on
23 March 1950 and cl osure was nade on 15 November 1955. Construction
of the project is scheduled for conpletion in 1957. The tota
Federal cost for the project is expected to be $32, 300, 000.

42. Devel opment of reservoir area.--Extensive devel opnent of
the reservoir area for recreation is planned. The Los Angel es
County Parks and Recreation Department will devel op nost of the area.
Facilities planned by this organization include picnic areas, golf
course, anusenent area, equestrian trials, and facilities for
athletic events. A fishing | ake has al ready been established. The
Nat i onal Audubon Soci ety operates a wildlife sanctuary and nature
center, and the Los Angeles Rifle and Revolver Club and the City
of Al hanbra Pistol Club operate ranges in the reservoir area
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Table A-)

Summary of climatological data at Los Angeles, Californias

SI-¥

. Temperature * Precipitation f Snow
Month ¢ Mean :  Hecord :  Recoxd : Mean ;i Maximum : Mnimum : Mean : MaxImum : Minimun

: monthly : highest : lowest : monthly : monthly ; monthly : monthly : monthly : monthly

: Degrees : Degreer : Degrees : s 1 : : )

: Fahrenheit : Fahrerheit : ¥2hrenheit : Inches : Inches : Inches Inches : 1Inches : Inches
Jan-::.-.-: 55-0 H 90 : 26 : 2.3‘8 : 13.30 H T H T : 200 H 0
Peb.....: 6. : 92 ; 28 . 3.37 ¢+ 13.37 : 0 T: T : 0
Mar.....: 58.9 : 99 3 31 2.36 ¢ 12.36 : T T 3 T 0
Apr.....: 61.5 1w 36 : 1.17 : 7.53 1 T: 0 0 0

RN -\ SR 6L.6 103 Lo .26 3.57 0 3 0 : 0 0
Jun.....: 67.8 : 105 L6 : 07 1.3y ; 0 : 0 : 0 ;: 0
Bt | -2 AU 72.5 : 109 Ly T : 27 0 0 : 0 : 0
Augo....: 72.9 3 106 : LY .02 061 : 0 : VR 0 0
BaDevosat TL.0 : 108 Ll s 027 3 5.67 0 0 : O ¥
Octiasseos 66.6 : 104 Lo .50 6. 96 : 0 0 3 0 0
BOVes eus 62.1 : 96 : 34 s 1.03 . 6.53 0 T T: 0
DeCav.oant S71.3 3 ye 30 : 3.11 ;5 15.80 : 0 : T T 0
Périod : : : : . : : : : :
of 63.9 109 : 28 : wmelly.54 : 15.80 ; 0 3 w#T 3 2.0 ¢ 0
record i : : H : s : : $
* Latitude 34° 03' N; longitude 118° 14! W.; slevation 312 feet above mean sea level.
% Mean ¢€easonal.
NCTE: Perlod of record for mean values 30 years (1921-1950). Period of record for maximum ind minimum

values 77 years (1877-195L)}. "T" refers to trace.
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Tabls A-2

Summary of climatological data at Mount Wilson, California®

T - dune. el

Mg i

LT~v

! Temperature : Presipitation ! Saou
Honth i  Mean t  Record ¢ Record  : Mpan i Maximum s Minimum : Mean : Maximum s Minimum
monthly ¢t higheat 1 lowest ¢ monthly : monthly : monthly : monthly : monthly : monthly
s : t S 8 : s 1 T
1 Degreon : Degrees 1 Degress : t : : H ' :
$ FEFBrEHEn : Pahrenhait : Fiﬁﬁat t+ Inches : Inches : Inches : Inches 1 Inches 3§ Inches
JaNe. ..ol h2.1 3 71 S.8h s 28.59 ¢  0.03 : 13.0 1 82.0 1 0
Pebavvost k2.3 2 73 3 )} 7.76 ¢+ 24.61 01 10.8 : 717 3 0
Mar.....t 1&5.2 H BO H lh 1 5.58 H 22.80 : ,02 | 6.5 H Sb.O H 0
- . APTeee..d 50.9 : 85 ) FI 2.86 :  17.55 : 0 2.9 13.0 3 0
w-..-.: 56.8 H ) 91 : 21 H 061 H 11-0& t 0 | 09 1 1.1.0 H 0
] 65.2 98 1 29 a .13 3 1.39 01 T Tt -0
J‘Iﬂ;’. cyw ?3.1 H 99 H h2 H .02 1 ¢h0 H 0 H O H 0 t 0 o
AZusrnes 7263 3 101 s 38 . 11 1.2h 0 03 0 : 0
Sept....: 67.2 3 98 1 3 O s 11.78 03 01 0 : 0
Octeesest 57.8 : 9l 2l s 1.57 s 6.97 1 0 53 "BeS 1t -0
NOVordeot 51.0 : 80 1 15 2.52 3 1l1.31 3 0, 1.9 3 10.0 -0
DaCevesnst .7 ¢ 75 1 13 6.3 ¢+ 29.40 1 0 1 Te2 26.0 1 0
: 1 : : $ g : - 1 3
Period i ' : ! ; : : : : :
of : £5.7 & 101 7 : #3387 1+ 29.40 1 O ¢ wul2,7 1 82.0 o
record i : 1 H 3 3 H ] H

* Latitude 34° L4 N.; longl

*# Mpan measonal.

WTE: Period of record for mean values 3 years (1916-1950),
values 50 years (1904-1954).

ATM refers to trace.

tuda 116° O4! W.; elevation 5,707 feet above mean sea level.

Perlod of racord for maximun and minimam



Table A-3

Pertinent date for exieting dems in drainage areea ebove Whittier Narrows

flood=-contrel reservolr

H :

-
H

t + Year t Drain- : Storage capecity : Meximum outflow
Dep* ? Purpose t com- ' age f : '

: ! pleted : area** : Spillway : Top of % puiletes»r ° Spillwayd

: : : :  erest ¢ dexm : ¢
ON SAN GAEBRILL RIVER : : : Square : : : Cubie feet : Cubic feet
: 1 s miles : hcre-feet : Acre-feet : per second t per second
Cogswell Demevsaveancsannass-i Flooa Contrcl and Weter Conservations....:1 1934 : 39,2 1 10,600 13,800 1 11,800 : 5?,365
San Gabriel DEMe.ccasceriescovfosalOsoavarcanasncsscannvesnvrncsscanseesvet 1939 ¢ 202.7 3 43,900 1 60,600 3 12,600 : 287,000
Morris Dam....cocveecsscecnaot NBLET BUPELYevaacvcocnvesvoosancnsosaseest 1934 1 211,53 1 28,600 1 37,200 1 65,800 1 77,600
Santa Fo DeMeuivesecssnrovese? FLl00E CONtIOlencvccsssvsnnsansncenvnnonsel 1949 T 236 H 34,300 4 55,000 : 41.0()0 1 331,400

H H H H H H H

H H H : H 4 £

ON OTHEER STREAMS : : ; : : t

H ] H H H t H
Big Delton Darecesaecessecesst Flood Control and ¥ater Conservetion.....: 1928 4,5 950 ¢  ##1,150 1 1,500 1 ##5,310
Big Santa Anite Dam.s..seveestee-G0uacieareasnsccennsssacnssnacnsesnressed 1927 3 10.6 1 580 = F#T60 550 #45,550
Eaton Weah DeBl.ecseeasscres-rat Flood Control and Debris Control..ceesesst 1937 3 9.5 1 700 : 1,410 : 5,040 s 58,800
Live Osk Dam.c.v.cuuesccusasot Flood Control and Water Conservetion.....: 1822 2.3 3 220 = #7316 37¢ s ¥#6,730
Puddingstone Diversion Dam...: DiVerEioN.ceceessccocncvessoassacsancsnaed 1928 3 2.6 140 340 3,50C ¢ 27,700
Puddingstone Dams 1,2, and 3.1 Flood¢ Control and Water Conservetion.....: 1826 1 32.1 1 17,200 23,700 3 810 = 28,500
San Dimes DBL.cecsessossnnrrefonel0anncrcaneanvessocennnasnassnssnannsacal 1922 2 16.2 1 1,04C 1 $#41,440 : 2,16C 1 . 260
Sa'pit Do, sscvesvnssesnsasnaioseld0unacsavosannsassssssnsvsnscssavessanconsal 1927 1 3.8 = 310 @ #490 H 22¢ = 2.0?0
Thompson Creek DeDe.ciecssreatos-00cecascccacossssassoncrovassssssacceeed 1928 12 3.5 1 570 : 1,080 : 39C 6,200
Sierrs Madre DeM...coveuee.-..t Flood Control and Debris Control.........: 1928 : 2.4 1 42 1 #H#54 20C 1 ##%, 840

: : $ : : ) ¢ 3
# All structures are operated by the Los Angeles County Flood Control District, except Senta Fe flood-contrel besin, whick is operated

by the Corps of Lngineers and Morris Dem which is opersted by the Metropolitan VWater Distriect, Data for all structureg except Santa Fe

flood-control basin furnished by Los Angeles County Flood Control. Distriot.

»* Each drajinege erea includes all upstream drainage area.
sv¢ Tater surface elevetion at epllliwey orest.

# Water surface elevation at top of dam.

## Water surface elswation et top of parapet.



Table A.}

Revised 29 July 1958

Pertinent data, Whittler Narrows flood-conirol reservoir

Item

Juantity

Drainage aredcecsvivecorvoecssevos

feservolir:
Elevaiion -
Yo Hondo Streambed at centerline of dam.

D N Y Y Y R

LI N

San Gabriel River at centerline of daMe,.eoec.on. s
Crest of Rosemead Blvd., Flll..v.ieteeinnnennnennn:

Spiliway design surcharze level..o..oeveseeceensot

" Area -
At ElE?ation 229-00--...-nov-afooco.-.--
Al gpillway decign surcharge level.......

LI R I N

At LOP of dam.....-.o.......--.-n......\.........:

Capacity =~
At elevation 227.0c..eevenscecscunes
At spiliway design surcharge level..t@b&%

AL top of damo..a..oe.ooo............E;':r.‘..{z.'..'...

. Dam:

LN NN RN

L2340

Type.n..a-oouoa.o.-..o.oooooooooot-ooutcu-oo.'-..oo:

Height above streambed (Ric HOndo).e.vevesoroeceses:
Top lengthlUO....I......-...'...O...'.....00....0.-
Top elevation.....................o..a-o...c-......

Qutlats:

iype of gatesnola..oo...loooooooo.o.c-..co.no-co-00;

Number o©f gates.vov.inrivesnoconss

Gate sill Elevation.......a.-.....-..

Maximum capacity (elevation 229.0)....4..44

Spiilway:

L A I I I I

Si26 0f gates.iiureene toreesrtnernronasssannsnnn
Size of Outletﬁ-...’..---...l....l....l....ﬁ.t..l.'

LI S

Gate headwall, bottom elevatioNicecescscoeess.
Regulated outflow (elevation 20€.4 to 239.0).......

-
LRL I

LS RN NN

e 4y wE aw

» .
wlje.o.o.lo.00-ov'to-oootnooottn......co..t..o'o.ou.

Type of gaLes..oooloao..lo-trnooooooooooncoclatoio-:

Humber Of BaleB.vivesrvresrscorsarssenconeea

e me e

Siée Of gataslC!ocno0..o.ov-ooloo..o.ocooc.OOD-oco.:

Gate £lll €levation.e. . vrisseessncscraasnnsss
Top of gates {gates closed) elevation......

tmssr ey

-
LR RN KN

Diecharge at design surcharge (elevation 23L.0)s...;
Maximum discharge capacity (elevation 23y.0).......:

554 87, ml.

: 163.0 ft. m.s.l.

200.0 ft. m.e.l.
210.0 ft. m.s.}.
23h-0 ft- m-s-lo

2,470 ac.

N
LR L I

3,120 sc.
2,680 as.

36,160 ac.-ft, “\Lob’

50,150 &c.-ft-
67,060 ac.-ft.

Earth

56.0 ft.

15,960 fi.

239.0 ft. m.s.l.

Tainter

: L

30 x 20 rt.

T X x 19 fr.

184.0 ft. m.s.1.
203.C f't. m.s.1.
40,000 c.f.s.
Th, 700 c.f.s,

Gated

Tainter

9

50 x 2% ft.
20000 ft. m-E-le
227 ft. m.s.1l.
251,000 c¢.f.s8.
307,900 ¢.f.8.

5oL
LS
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Table A-h--Contimued

Portinent data, Whittier Narrows flood-control reservoir

Item f Quantity
Floocd-filow chamnel: :
zlevation - ¢ 7

Sill =zt San Gabrisl River channel...esecevsecesesa: 206.0 Ft. mosel.

Invert of low flow channel at Fosemead Blvd. s 197.5 fi. m.e.l.
Bridge. :
Regulation (Recerveir design flood): ;
Length of stom...... tertiersssicrenersenssonccercosl 2.5 daye
Total *torm infloW.se.v.vssears. tirenvricancnesssnert 256,000 ac.~ft.
l In“low peak.esso... fheteeesat s io e, veeeed 70,000 c.f.s.
Qutflow peak....... Ceves e enanas Creretaeaas sesneasd 040,300 0. F,
Maximum poel elevation..... et s ree st : 228.5 fL. m.s.le
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Table A-§

0il well elevations within Whittier Narrows Reservolr

F4

} Lumber of welle below i i lNumber of wells below
. Yy : given elevation 3t o 4 : iven elevation
Eisvation : Rio Hondo t San Gabriel  :: Elevation : o Hondo : San Gabricyl
: sidesx : River sidexs :: : sidei : Kiver sidew:
Feet above i1 Teel above :
mean : : 12 (e 3N : :
sea level : 11 sea level :
19 3.0 : 0 3 0 s 212.0 : 52 12
193.5 1l: 0 :: 212.5 s 52 : 12
194.0 21 0 :: 213,00 : 53 2 12
194.5 @ 3 0 :: 213.5 : Sl o 12
195.0 3 0 214.0 : 54 3 1z
195.5 51 O s 21u.5 3 Sl o 12
195,0 : 9 3 01 215.0 : Lo 12
195.5 9 1 C ::  215.% 2 54 % 12
197.0 11 0 3 216.0 : LY 12
187.5 15 : C: 216.% : Shos 12
176.0 : 19 0 = 217.0 3 Sk 12
198.5 21 0t 217.5 : 54 3 12
199.0 22 0 1 21E.0 : Shos 12
174.5 22 3 01 216.5 s 5k 3 12
204.0 : 23 1 O 1 219.0 : Si o3 12
200.9 : 28 0«1 219.4 : 5L 12
201.0 : 29 : O 13 220.0 : gl s 12
201.5 : 30 0 220.95 : i 12
232.0 3. Q¢ 221,53 : S e 12
20z.5 : 32 : G 1y 221.5 : shos 1z
203.0 32 3 031 222.0 3 55 s 12
203.5 : 32 O 222,5 : 57 . 12
20,0 : 3 ¢ 0 1 223.0 : 57 12
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PART B
PLAN OF OPERATI ON

VWHI TTI ER NARROWS FLOOD- CONTROL RESERVA R
SAN GABRI EL RI VER BASI N, CALIF.

1. QOperation requirenents.--Wiittier Narrows Reservoir wll
be operated for flood control and conservation in accordance with
the regul ati on plan contai ned herein to achieve the foll ow ng
obj ecti ves:

a. To elimnate or ninimze flood damagi ng fl ows al ong
the Rio Hondo fromthe damto the Los Angel es River and al ong the
Los Angeles River fromthe R o Hondo confluence to the Pacific
Ccean.

b. To elimnate or mnimze flood damagi ng fl ows al ong
the San Gabriel River fromthe damtot he Pacific Qcean.

c. To release San Gabriel River flows up to 5,000 cubic
feet per second downs the San Gabriel River channel to satisfy
wat er rights.

d. To divert rising water in the Ri o Hondo above the damto
the original streanmbed bel ow the dam

e. To provide sufficient conservation storage to conpensate
for the estimated percolation that occurred in the natural Ri o Hondo
channel prior to the construction of the concrete-lined channel

2. Prior plan of operation.--A plan of operation for Wittier
Narrows flood-control basin was described in the report titled
"Anal ysis of Design on San Gabriel River Inprovenent, Wittier
Narrows Fl ood Control Basin, Volume I," dated January 1950 and
approved by the Chief of Engineers. Under this plan, operation for
flood control is flexible and depends upon the relative nagnitude
and synchroni zation of streanflow in the Los Angeles and San Gabri el
Ri vers and the Ri o Hondo. The basic plan of operation provides for
inflow to be passed through the outlet structure to the R o Hondo
with gates open until the reservoir water surface reaches el evation
208. 4 when the outflow woul d reach 40,000 cubic feet per second.
Above water-surface el evation 208.4, the outlet gates are operated
to control the outflow to 40,000 cubic feet per second. This
operation is reversed during falling stages.




3. The spillway gates discharge natural streanflow down the San
Gabriel River up to 5,000 cubic feet per second to satisfy existing
downstreamwater rights. During mnor floodflows, releases are limted
to 5,000 cubic feet person second to achieve a | arge amount of the
natural streanbed percol ati on without causing appreciabl e danage.
However, the spillway gates m ght be closed during floodflows if, for
exanpl e, the San Gabriel River channel from Coyote Creek to the Pacific
Ccean were filled to capacity by floodfl ows from Coyote Creek and
adj acent |ocal drainage areas. |If the water surface should rise to
el evation 228.5, the spillway gates will automatically comrence
opening and continue until fully open at water-surface el evati on 233.5.
At el evation 234.0 (spillway design surcharge el evation) the di scharge
t hrough the spillway gates is 251,000 cubic feet per second. During
falling stages, the spillway gate operation is reversed.

4. If a cloudburst-type stormshould center in those parts of
the Los Angel es River drainage area that are uncontrolled by fl ood-
control dams, the sinultaneous flood above Wittier Narrows Dam woul d
be smaller than the reservoir design flood and storage capacity which
woul d be available in Wiittier Narrows and Santa Fe Reservoirs. Under
t hese conditions, the discharge through the outlets could be curtailed
if necessary for several hours until the peak discharge on the Los
Angel es River had occurred. As a safety factor, up to 12,000 cubic
feet per second could be released for a short tine through the spillway
gates to the partially inmproved San Gabriel River, depending upon the
avai | abl e downst ream channel capacity.

5. Flood-control operation.--The flood-control operation plan is
identical to the plan described above. The operation for diversion and
conservation bel ow el evation 195.5 is described in part C of this
appendi x. The outlet gate operation schedule for the fl ood-contro
operation plan is shown in table B-1, and the spillway gate operation
schedule is shown in table B-2. Prior to the conpletion of downstream
channel inprovenents, the interimplan of operation described in
part D of this appendix will be used. The final section of the down-
st ream channel inprovenent is currently scheduled for conpletion in
Decenber 1957.

6. Limtation on storage.--There is no legal authority for the
storage of water above taking line (elev. 229.0) shown on
plate A-8. Water nay be stored for conservation to elevation 195.5
feet (approximtely 1,000 acre-feet).

7. Limtations on rel eases.--Cenerally speaking, the only
[imtations on releases fromthe damare i nposed by downstream channe
capacities, except during operation for conservation. However, if
fl ood damage is occurring on the Rio Hondo bel ow the dam or on the
| ower Los Angeles River, releases to the Rio Hondo will not exceed the
Ri o Hondo inflow as determ ned at infl ow gaging stations except when




the safety at the damis threatened. |If flood danmage is al so occurring
al ong the San Gabriel River channel, releases to the San Gabriel River
will not exceed the San Gabriel inflow as determ ned at the infl ow
gagi ng station, except when the safety of the damis threatened.

8. Division of responsibility for operation.--The prinmary
responsibilities for operating Wiittier Narrows Reservoir are
del egated to units of the Engi neering Division and Construction
Division. Responsibility for the hydraulic operation of the reser-
voi r has been del egated t hrough channels to the chief, Hydrol ogy and
Reservoir Regul ation Section. he is assisted in fulfilling this
responsibility by the section's Reservoir Regulation G oup and
Hydrography Unit. The chief, Reservoir Regulation G oup, during
normal operation, is responsible for: (a) collecting hydraulic data,
(b) transmitting operating instructions, (c) investigating and
i mprovi ng operating techniques, (d) training personnel for assignnents
during flood energencies, (e) keeping the district's Flood-Energency
Manual current, (f) preparing reservoir regulation manuals, and
keepi ng them current, and (g) maintaining prescribed records. The
chi ef, Hydrography Unit, during normal operations, is responsible
for: (a) collecting rainfall and runoff data, (b) naintaining a
record of reservoir operations, (c) installing and servicing instru-
ments, and (d) preparing required reports for higher authority.

9. During flood energencies, the organization for effecting
hydraul i c operations is expanded and i npl enmented by district enpl oyees
that have been trained in their respective flood-energency duties. A
Hydraulic Operations Center is established, under the supervision of
t he chief, Hydrol ogy and Reservoir Regul ation Section, to supervise
the operation of a Control G oup and Hydrography Group. The Contro
Group contains a Flood Prediction Unit for forecasting flood inflows,
a Dam Operation Unit to supervise operation of the dam and R ver
Patrol Unit to observe flow conditions in downstream channels. The
Control Group also operates the district's comuni cati ons system for
flood operations. The Hydrography G oup, which is primarily
responsi bl e for obtaining hydrographic data during flood energencies,
operates a Stream Gaging Unit for neasuring streanflow at pertinent
| ocations. For nore detailed information on organi zati on and
personnel assignnments in the Los Angeles District during flood
enmergencies, reference is made to the district's current "Fl ood-

Ener gency Manual . "

10. Responsibility for the physical operation of Wittier
Narrows Reservoir has been del egated to the Construction Division
The duties of the Construction Division include: (a) safeguarding
the project at all tinmes, (b) maintaining the project in good working
condition, (c) performng routine tests of equipnent, (d) operating
hydr ol ogi ¢ and hydraulic equi prent, (e) mmintaining records as
prescri bed by the Hydrol ogy and Reservoir Regul ation Section, and
(f) keeping informed of the information contained in the Reservoir
Regul ati on Manual



11. Normal organization.--The organization for effecting the
operation at Wiittier Narrows Dam during normal periods is shown on
plate B-1. The nanes and tel ephone numbers of key personnel are
shown on plate B-2.

12. Fl ood-energency organi zation.--The organi zation for
effecting the operation of Whittier Narrows Dam during flood
enmergencies is shown on plate B-3. The nanmes and tel ephone nunbers of
key personnel are shown on plate B-4.

13. Instructions to damtenders.--The damtender at Vhittier
Narrows Damis required to:

a. Be present at the dam when rainfall or runoff is
occurring.

b. Furnish the Control Group at the district office a phone
nunber through which he can be reached, whenever an assistant is not
on duty.

c. See that all equipnent at the reservoir including
recorders, indicating gages, gate nmechani sns, power units, radios,
etc., is in operating condition.

d. Operate gates in accordance with instructions fromthe
Control G oup.

e. Keep the Control Group notified of any unusual devel op-
ments such as trash accumul ati on, power failure, nechanical diffi-
culties, etc.

f. Followthe fixed-gate operation schedul e posted in the
control house in the absence of comunications with the Control G oup
or in the absence of a representative fromthat group

g. Assist engineers, dispatched by the Control G oup during
flood enmergencies, in every possible way.

h. Mintain routine records on prescribed forns, including
wat er -surface el evations, inflow and outfl ow gage hei ghts, precipi-
tation ambunts, gate openings, and a daily | og.

i. Notify local authorities of anticipated rel eases when
instructed to do so by the Control G oup

14. Modification of regul ations.--The operati on schedul es serve
as gui des for personnel operating Wiittier Narrows Dam during fl ood
conditions. These schedul es represent the best nethod of operation
under a given set of predeterm ned conditions. The fixed schedul es
are predicated upon the control of a flood of given magnitude and
wi Il probably effect the best overall control. Deviations based upon
the results of flood prediction my be nade if there is high confi-
dence in the prediction of runoff and future weather conditions.
Devi ati ons upon this basis should be made only under circunstances




that will clearly result in better control of a flood under the
condi tions which exist at the time. Careful consideration nust be
given to the consequences of deviation should that flood be of
smal l er or |arger magnitude that that predicted.

15. Deviation fromthe fixed schedul e of operation wll
normal |y be made only by the Reservoir Regulation G oup of the
district office. 1In the event of conmunication failure, the
engi neer dispatched fromthe district office will assune responsi -
bility for deviating fromthe fixed schedule. Only under extrene
circunstances involving levee failure or possible |oss of lives
should the outflow fromthe reservoir be throttled or conpletely
stopped, and then only for a few hours. As soon as the emnergency
is over, the gates should be slowy opened to agree with the fixed
schedul e.

16. Coordination with other agencies.--During a fl ood
situation, the Control Goup on the district office maintains direct
conmuni cati ons with other flood-control agencies for the exchange
of hydraulic operations data. The Los Angel es Count6y Flood Contro
District operates several dans upstreamfrom Wittier Narrows Dam
and Spreadi ng grounds below the dam A teletype circuit and direct
t el ephone line connect the Control Group with this agency. The
Los Angel es County Flood Control District has furnished the follow ng
i nfornation pertaining to the operation of upstreamreservoirs
during flood periods:

a. Mrris Dam --

(1) Reservoir full to permanent spillway crest at
start of flood.

(2) Al outlets are cl osed
(3) Center spillway gate is down (open) and the two

outside gates are up until reservoir elevation 1,170 is reached.
Above elevation 1,170 outside gates are gradual ly | owered.

b. San Gabriel Dam --

(1) 10,000 acre-feet in storage at start of fl ood.

(2) Qutflow equals inflow until outlet capacity is
reached; then outlets are wi de open until spillway crest is reached.

(3) Above spillway crest, outlets are gradually closed
to keep outfl ow constant until spillway di scharge equals outl et
capacity and outlets are conpletely closed.

c. Cogswell Dam --

(1) 1,000 acre-feet in storage at start of flood.



(2) Qutflow equals one-half of inflow until 2,000
cubic feet per second outflow is reached; then 2,000 cubic feet per
second outflow is maintained until spillway is reached.

(3) Above spillway crest, outlets are closed.

d. Puddi ngstone Dam - -

(1) 12,000 acre-feet in storage at start of flood.

(2) Gates are wi de open below spillway crest, outlet
capacity at spillway crest 814 cubic feet per second.

(3) Above spillway crest, outlets are gradually cl osed
to maintain 814 cubic feet per second total outflow until outlets are
conpl etely cl osed.

17. Coordination with other projects.--The operation of Wittier
Narrows Reservoir will not require coordination with other projects
after conpletion of the |ower Los Angel es R ver channel, except during
energenci es. The channel has been designed to contain the tota
di scharge fromupstreamreservoirs and fromuncontrolled areas during
t he occurrence of the standard project flood. During energencies, the
operation of Sepul veda, Hansen, Santa Fe, Wiittier Narrows, Break, and
Ful l erton Reservoirs will be coordinated to give maxi num protection to
all channels and dams. Plans for coordi nated operation with other
projects prior to conpletion of the downstream channel are described in
part D of this appendi x.

18. Exanples of regulation.--The reservoir design (standard
project) flood and their spillway design (nmaxi mum probable) flood were
routed through the reservoir under the flood operation plan, but the
spillway gates were assuned closed until the reservoir filled to
el evation 228.5 feet. This condition m ght devel op with excessive
local inflowinto the San Gabriel River below the dam The results of
the routings are shown on plates B-5 and B-6. The maxi num wat er
surface for each flood would be somewhat |ower if the spillway gates
were regul ated to rel ease 5,000 cubic feet per second to el evation
228.5 feet as planned for flood operation.

19. The flood of 2-3 March 1938 (estimated 99,000 cubic feet
per second peak at Pacific Coast Hi ghway) was the | argest flood of
record on the Los Angel es and San Gabriel Rivers and on the Ri o Hondo.
onserved or reconstructed hydrographs for that flood were nodified to
account for the effect of reservoirs constructed since 1938.
Substantial increases in the hydrographs were al so nade to refl ect
the increases in the anbunt of all-inpervious valley area. |In the
nodi fications, unit-hydrograph procedures were incorporated wherever
appropriate. At the beginning of the flood, Santa Fe fl ood-contro
reservoir was assuned to be enpty. According to information supplied
by Los Angel es County Flood Control District, San Gabriel Dam was



assuned to have 33,800 acre-feet of available flood-control storage,
Cogswel | Dam was assuned to have 9,600 acre-feet of storage avail able
for flood control, and Morris Dam was assuned full to spillway crest.
The operation of the upstreamreservoirs, operated by the Los Angel es
County Flood Control District, was in accordance wi th informtion
obtained fromthem A routing of the nodified 2-3 March 1938 fl ood

is shown on plate B-7. The spillway gates were assuned closed for this
routing. A peak flow of 78,000 cubic feet per second in the Los Angels
Ri ver below the Rio Hondo would result fromthis operation. Additiona
pertinent data are tabulated in table B-3.

20. The flood of 15-18 January 1952 (48,000 cubic feet per
second peak at Pacific Coast Hi ghway) was the second | argest fl ood
of record on the | ower reaches of the Los Angeles River. Cbserved
hydr ographs were used to reconstruct the flood at Wiittier Narrows
Reservoir. Table B-3 contains the results of routing this fl ood
t hrough Whittier Narrows Dam under the flood operation plan. 1In the
routing, it was assuned that no water was released to the San Gabrie
Ri ver.

21. Qperation reports.--The damtender reports by radio or
t el ephone to the Hydrol ogy and Reservoir Regul ation Section at about
0800 hours each workday or nmore frequently during storns as directed
by the Hydrol ogy and Reservoir Regul ation section. He reports the
pertinent operational data indicated in the forns shown on plates B-8
and B-9, and the rainfall as indicated on the form shown on plate
B-10. The originals of these reports are forwarded to the Hydrol ogy
and Reservoir Regul ation Section i mediately follow ng the end of the
nmonth. The data reported are tabulated on the form shown on plate B-11
and transferred to the forns shown on plates B-12 and B-13 for
conputing necessary data. Radio reports of precipitation are received
daily by radio fromthe field or by tel ephone or teletype fromthe Los
Angel es County Flood Control District. Reports are obtained at
approxi mately 0800 hours each workday but nore frequently during
storns. Reports are entered on the formshown on plate B-14.

22. The hydrol ogy and Reservoir Regul ation Section prepares
nmont hly operation reports and such other reports relative to the
reservoir operation as nay be necessary.

23. (Qperation record.--The operation record of Wiittier Narrows
Reservoir is maintained in the Hydrol ogy and Reservoir Regul ation
Section files. A provisional record of operation is submtted to the
Division office and tot he Chief of Engineers, using the forns on
plate B-15. The record is submtted by the 15th of each nonth and
contains data for the preceding nmonth. Daily flows at the follow ng
gaging stations pertinent to the operation of Wittier Narrows
Reservoir are published annually in the United States Geol ogi ca
Survey wat er supply papers:




a. R o Hondo below Whittier Narrows Dam

b. Ri o Hondo above Wittier Narrows Dam

c. San Gabriel River above Whittier Narrows Dam

d. San Gabriel River bypass at Whittier Narrows Dam
e. Mssion Creek bel ow Whittier Narrows Dam

24. \Wather forecasts.--The Control Center in the district
of fice receives daily weather forecasts by teletype fromthe United
St ates Weat her Bureau office at the International Airport in Los
Angel s. Special forecasts are prepared when necessary. In addition to
t hese predictions, weather forecasts are received froma private
weat her service. Al forecasts are especially prepared for fl ood
control use and contain predictions of precipitation anounts.

25. Flood predictions.--For predicting runoff fromthe drainage
area above Whittier Narrows Dam average recorded rainfall anounts,
unit hydrographs, upstreamflow data, and forecasts of rainfall are
used.

26. Studies in progress on planned.--Studies to inprove the
techni que of predicting runoff fromforecasted precipitation over the
drai nage area above Whittier Narrows Reservoir, utilizing an electronic
conputer are planned. It is essential that a reliable runoff pre-

di ction be avail abl e before any deviation fromthe fixed operation
schedul e i s made.

27. Pertinent data.--Pertinent information and necessary
operating curves for Wiittier Narrows Dam not nentioned el sewhere in
this appendix, are listed in the follow ng tabulation

a. Table B-4, VWhittier Narrows fl ood-control reservoir
area and capacity table.

b. Plate B-16, Area and capacity curves, based on origina
survey of Dec. 1948 and bottom resurvey endi ng Mar. 1957.

c. Plate B-17, Rating curves, floodflow channel at
Rosenead Bl vd

d. Plate B-18, Spillway discharge curves, one 50'x29
gate.

e. Plate B-19, Qutlet discharge curves, on e 30'x19
gated outl et.

f. Plate B-20, Rating curve, Al hanbra Wash near
Kl i ngerman Street.

g. Plate B-21, Rating curve, R o Hondo bel ow Garvey Avenue



h. Plate B-22, Rating curve, San Gabriel River at
Par kway Bri dge.

i. Plate B-23, Rating curve, Ri o Hondo bel ow Wittier
Nar r ows Dam

j. Plate B-24, Rating curve, San Gabriel River at Beverly
Boul evard.

k. Plate B-25, Rating curve, R o Hondo at Stewart and
Gray Road.

. Plate B-26, Rating curve, Los Angel es River at
Fi rest one Boul evard.

m Plate B-27, Rating curve, Los Angel es River bel ow
Bel hart Street.

n. Plate B-28, Rating curve, San Gabriel River at
Fl orence Avenue.

o. Plate B-29, Rating curve, San Gabriel R ver at Spring

Street.

p. Plate B-30, Discharge curve, M ssion Creek upper 36"
gat e.

g. Plate B-31, Discharge curve, Mssion Creek | ower 30"
gat e.

r. Plate B-32, Rating curve, Mssion Creek bel ow Wittier
Nar r ows Dam

s. Plate B-33, Rating curve, 36" gate (diversion of
rising water).

t. Plate B-34, Rating curve, floodflow channel at
San Gabriel River.

28. Five large upstreamreservoirs affect floodflows into
VWhittier Narrows Reservoir. Pertinent curves used for the operation of
t heses reservoirs are shown on the follow ng pl ates:

a. Plate B-35, Operating curves, Santa Fe flood-control
reservoir.

b. Plate B-36, Qperating curves, Mrris Dam

c. Plate B-37, Operating curves, San Gabriel flood-control
reservoir.



d. Plate B-38, Operating curves, Cogswell flood-control
reservoir.

e. Plate B-39, Operating curves, Puddingstone fl ood-
control reservoir.

B-10



Table B~}

¥hittier Narrows flood-control reservoir outlet gate operation schedule for ultimate

operation plan*

Fhen reservoir

1

H H 1
Step water surfece ¢ Gate setting for getes as indiocated Outlet t Downstreenm
Ko, ! is between t : discharge t page heipght
i elevations : No.1l ¢ No. 2 t No. 3 * Ko, 4 ¢ 3
H 7 1 : H : H
H Fget mbove : Feet of : Feeat of ¢ Feet of : Fesat of : Cubic feet :
_ rean sea level : opening t opening : opening : opening : per sscond t Foet
l.o000.: 184.0 - 196.0 jFor conservation operation see tableC-l t
Zenvenss 198.0 - 208.7 : 15.0 19.0 ¢ 19,0 : 19-0 H 13,800 - 40,900 H 8021 - 13.86
_ 3 H $ : s t ]
Becveesl  208.7 - 209.8 : 19.0 ¢+ [16.2]: [315.2]: 19,0 = 39,000 ~ 41,000 & 13.34 - 135.68
4ecseeet  209.8 = 211.2 ¢ [35.7]:  16.2 :  15.2 :  [15.7]: 39,000 = 43,000 : 13,34 - 13.68
H H H H : : H
Bueeess: 211,2 - 212.9 : |13.5]: 5,2 : 5,2 ¢ [13,5]: 39,000 « 41,000 : 13.34 - 13.68
P | 212,89 ~ 214,7 : 13,5 1 113.2 )1 ’13.2 H 13.5 ¢ 39,000 - 41,000 : 135,34 -= 13.68
H H - H H H H t
Tosesess 2147 - 217.0 t+ [12,0]): 13.2 1 13.2 ¢ [1270]: 39,000 = 41,000 s 15.34 - 13,68
B.. senel 21700 - 219.5 H 1200 H Lll.ﬂ’: lll.Bit 12.0 t 39.000 - 41.000 H 15.54 - 13-68
H H H : : H H
Sesesses 219,56 =« 221,89 1 [10.6}: 11.8 = 11,8 : 10,6 j¢ 39,000 - 41,000 @ 15,34 - 13,68
10¢0esst 221.9 - 224,7 :  10.6 ¢+ [10,3]t 110.31t - 10.6 : 39,000 - 41,000 : 13,34 - 13.68
H H : : 2 H . t
1leceeot  224.7 - 227.5 3 [ 8.3]: 10,3 : 10,83 ¢+ [ 9.4 39,100 - 21,000 & 13,36 = 13,68
12.--..’ 227.5 - 230.5 B 9.4 : I 9.2_13 ! 9‘2!3 9.4 3 39'100 - 41,m0 1 15‘86 - 15 068
t 1 1 : 3 s 1
18.....:  230.56 - 234.2 ¢ [ 8.4]: 8.2 ¢ 9.2 : 8.4]1 39,000 - 41,000 s 13,34 - 13.68
Idseveet 234.2 ~ 239.0 : 8.4 : {B,3[: | B.,3]: B.4 ¢ 59,100 ~ 41,400 1 13,36 = 13.76
H ' H 2 H 1 L
* Schedule applicable for rising or felling steges.
OUTIETS
(Looking downstream)
)| 2 3 4
El. 184.0

All outlets 30'x1ot

INSTRUCTIONS

1. Communicatlons with the district office existing.

. Notify the hydraulic operations center when & gete
change will be required acocording to the sphedule.

b. To report gate settinge, while operating on sched-
ule, give the applicable step nurber only.

o, Notify the hydreulio operations center if uneble to
set the gates as Instructed.

2. Communications with the district office interrupted.

a. Follow the gate operation schedule.

bs If one or more of the gates cannot be operated, ad-
Just the remaining getes gradually end uniformly until the down-
streem gage heipht eprees with scheduled values. Keep & dlose
check on gege height and change the gate openings as of'ten as
required, If the downastreem gage height is not obtalnable,
edjust the gates that are funotioning so that the sum of the
gate openings will equal the sum of the openings shown in the
schedule.

February 1967 -
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Table B-2

Whittier Narrows flood-control reservoir spillway gate operation schedule*

When reservoir

: 1 s :
Step :+ water surface i Gate setting for gates as indicated H Computed @ Downsiream
No. 1 is between 1 L s discharge : page height
1 elevations + No. 1 : WNo. 2 1+ No. 3 : No.4& : No.& : No.0© : No.7 : HNo. 8 : BNos 9 1
: H 1 s : 1 3 : : : ! !
: Feet sbove : Feet of 1 Feet of 3 Feet of : Fest of 1 Feet of : Feet of : Feet of : Feet of 1 Feet of : Cubic feet 1
: mean sea level : OPening : Opening : OPENIng : opening : opening : opening i1 opening : opening : opening @ or second ¢ Feet
:.co.ol 200.0 - 206.0 : **2.1 H O H 0 1 **2-1 H 0 i .*201 H 0 H 0 H *.2.1 1 0 - 5,250 1 0 - .70
Ceanet 806,0 - 207 .4 1 |1.5|: (VI C: 2.1 ¢ 0 2.1 ¢ C O : 1,5} : 4,750 ~ 5,260 ¢ 9,58 - 9,70
: ] H ] H H H : T H t H
Sevess 2074 = 209.2 1 1.5 1 0 : 0 1.5 1 0 : 1.5 ¢ C s 0 1.5 5 4,750 - 5,250 : 9.58 - 9.70
4....’ 209.2 - 21110 H 1.5 h 0 : 0 H 1.3 4 0 $ 1.3 H 0 4 0 1 1.5 H 4’750 - 5'250 H 9.58 - 9.70
t I s H 1 H H t ! 1 1 s !
Bossot 211.0 =4 214.0 : [:;::}: 0 3 0 3 1.3 ¢ 0 3 1.3 1 0 3 03 1,2]: 4,750 = 5,250 1 9,58 - 9.70
6....t 214,0 = 217.0 3 Z s 0 s o+ [1.0]: 0: [1.0]: 0 : 0 : 1.2 : 4,750 - 5,250 : 9.58 - 9,70
: : ' s t H t ! : 1 : ]
Tevaat 2170 = 215.0 = 1.0 ¢ [V G 1.0 0 1.0 s 0: 0 1,0[(¢ 4,750 - 5,250 1 9.68 - 8,70
Beeset 219.0 - 221,00 1.0.8: 0 : 0 = 1.0 3 0 1.0 s 01 O 0.8[: 4,750 - 5,250 2 9,68 - 8,70
3 : 3 : : : t ] ' 1 : 1
Qaenat 221,00 =~ 223.8 0.7|: 0 : 01 1.0 = O 1.0 s 0 : 0 : 0.7{: 4,750 - 5,250 1 9.58 - 9,70
10,441 223.8 = 22644 1 0.6(1 O 0 3 1,0 : O ¢ 1,0 1@ 01 0 0.5t 4,750 = 5,250 1 9,58 = 0,70
' H s 1 5 1 t H t t : '
13saar 2264 - 228.0 1 0.5| 3 03 0 : 1.0 0 1.0 03 0 1 0.5]z 4,750 -~ 5,250 ¢ 9.58 - 9,70
124008 228.0 « #*%228,5 Dodk| t {*+¢) ¢ (*x*) 1.0 1 (**x) 1,0 3 (***) 3 (%=} Oek{? 4,750 = 5,250 3 9,58 = 9,70
3 ] ] 5 t : s 3 3 3 3,
*  Schedule applicable for rising or falling stages.
** Gates No. 1, 4, 6, and 9 set at 1.6 prior to arriwl of dam tender.
#*x Automatic gate operation commences at elewation 228.5.
INSTRUCTIONS

SPILINAY
(Looking downstream)

El. 200

LS|

e ]

All gates 50'x29°

1, Comounicetions with the district office, existing.
a. RNotily the hydraulic operations center when & gate change will
be required according to the schedule,
b. To repert gate settings, while opersting on schedule, give the
applicable step number only,
¢, Notify the hydraulic operations center if unable to sei the gates
es instructed. :

2. .Communications with the district office, interrupted,

&, rollow the gate operation scheduls. :

b. If one or more of the gates cannot be cperated, adjust the re-
meining gates gradually and uniformly until the downstream gage height agrees
with scheduled wvalues., EKeep a close check on gage helpht and change the gate
openings as often as required, If the downstream gege height is not obtain=-
able, adjust the gates that are functioning so that the sum of the gate
openings will equal the sum of the openings shown irn the scheduls,

B-13
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Table B-%

Swmary of flood routings, flood control operation plan

Hodifleq

16-18 " 1 Keserwolr

¢ Spillway

H
Locetion and items 1 2-3 March January @ design 1 désign
1 1938 flood ¢+ 1862 flood + flood : flgod
1 1 1 ]
Whittier Nerrows Dem: ! t 1 s
Rio Hondo-- 1 ' - 3 s
H&ximm 1“10‘..‘....o....o...to.nt...'tc.ftaio‘ 20'500 I 6,500 t #31,000 3#148,000
Maximim Outflf)'aoooot.-anat..-voaocloaocﬂafcau-l 58,500 t 16,000 : 40,000 1 40.00’0
Maximun res. w.-s. elovationsecesssft,, m.a,1,.4" 207,.9 197.4 1 220.6 3 234.0
San Gabriel River-- ¢ : 1 s
Moy imum i.nflot.....u...............-...O.f.s..t 268,000 @ 13,800 » #51.@ 3#158.@
Maximun Outflo"o.o-cl.l.t-aocooooo-ooooocof‘.sool 0 O $00 1 251,(!)0
I&ximun res, w,~-g, elomtion.......ft., mosoloo' 210.4 t ‘205.2 r 228.5 _3 234.0
R t 3 L] L
' t t ] :
Hangon Damis* 1 ! [} 2
Meximum 1”10‘.-...-.00...--o-noooooo--oo-cofta.ot 48.500 E 3,000 ¢ 5“‘) t (“‘;
? Meximum outflo‘l'....u--u...u..-.........c.f.s..l 20.200 H 6.000 4 “.) t (“‘
(= Vaximum ros, w.-s. olevations..ieessafte, musaleer  1,062.6 +  1,013.4 s (ese) ¢ (was)
) | t L]
1 [ 4 ] | T
Sepulveds Damgsss s 1 ' ?
Maximum i.nfld'oooooooooooou-oc-nooo-..o.ooﬂofoloul 18,100 12,700 (‘*‘, [ (‘“)
Maximan outflo'l'..............u-..uu....o.f.ll..l 11,&0 t 11,500 ] (“.) [ ] (.";
Maximum res., WerSe Olﬂﬂtimoo-oo--o.ft.; MeBol.,: T02.7 3 694,7 ("‘) t (.“
i | ] 3
t t ] )
los Angeles River peak discharge ' 1 3 ’
Below the Rio Hondo..........u..o....-u.o.f.l..t 78,000 ¢ 46,000 H (“‘) | E..‘; ’
- Near mout’.huu.-.......o...-..............o.f.s..t 79,000 3 55.000 3 ("‘J { *ny .
: t 1 t L)

-
e
*a

#
#H

Elevatien of Mission Creek pool.

Haneen and 8epulveda Dams opsmated socoording to revised interim operation plan.

* Not tabulated since routing wae made to show operation at Whitti

Combined peak inflow 70,000 oubio feet per sscond,
Combined peak inflow 305,000 cubiec fest per second,

er Narrows Dem only.

-
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Tablse B-4

Wittier Barrows flood-comtrol reservoir ares ami oamcity table

] t

[ ] Capnoity

' t )

Blevation , Arw totel ' ; 3
' g4 Yessrvoir . Totel t+ RicHomdo ¢ Nisaion Cresk 1 San Gabrdel

' 1 reservoir 3 pool 1 pool ' peol

) [ [’ [ t

) t t ) = ' )

Feot abow t T t ' - [l t
mohn ses lewel i Aores ] Adore-test ! Acre-feet 1 Atre-fest t Aere=fout

184 1 [/} t Q $ [¢] 1 [+ s [/}
186 1 12 T [ [ 8 1 o] 1 o
188 1 25 1 26 H 2b H 0 t [
187 [] b3 ? 67 T - ] 4] $ 0
138 t 81 131 ' 131 t 0 1 Q
p1.14 ] 98 1 218 1 218 1 ] 1 4]
180 H 117 s 330 t 328 H 1 t 4]
181 t 133 ] 466 * 453 ' 2 [ 0
192 ] 148 1 566 1 E90 ' -] 1 O
193 [ 180 t T4Y H 737 H 10 ] [+
14 1 17l H $l4 H 896 ] 1a H g
ws t 168 ] 1,003 1 1,086 1 28 : 0
198 t 200 [l 1,286 1 1,242 ] [ %] t [r]
197 ' 223 t 1,496 1 1,434 [ 82 ] [+]
1908 ] 248 3 1,781 1 1,842 t as t 4]
199 t 263 ] 1,988 [ 1,808 t 120 [ 0
200 [ 2680 t 2,287 t 2,097 ] 180 t o
201 ' 2 t 2.b4% 1 2,340 T 204 1 B
202 ¥ 525 t 2,881 t 2,693 T 266 ] 12
208 [ 555 H 3,198 ] 2,867 1 316 ¥ N
204 1 386 ' 3,588 ' 3,136 s 389 t 45
208 ] 438 t 3,979 t 3,436 ] 4TS ] T
208 t 489 ] 4, 445 T 3, 764 ] 580 T 10l
207 H BTY t 4,981 1 4,117 1 T27 1 15T
208 T 143 T 6,599 1 4,480 ] 928 1 18l
209 H T24 t é,287 ] 4,868 ] 1,185 ] 234
21c 1 83 1 7,047 t 5,515 t 1,458 t 296
211 t 845 ] T.882 'Y 5,763 ] 1,736 t 354
2)2 .t 208 & 8,736 t 6,259 ¥ 2,064 ] 4435
03 t T2 1 9,878 ] 6,738 ] 2,408 T 532
214 t 1,038 1 10,680 ' {*) 1 (»} 1 {=)
215 t 1,114 t 11,780 t ('; t {*) ' (‘}
218 * 1,1%0 ' 12,908 : {= 1 (*} : (=
217 3 1,273 s 14,158 1 {=) s (*} ' (*)
218 1 1, 356 t 15,454 1 {») 1 (*} N (*}
21% 1 1,645 1 16,834 s (=) % {*) s {»}
220 : 1,634 ' 18,345 ’ (=)} ' (*) 1 {*)
221 ' 1,612 t 19,840 H (*) s (=) Pl (*)
222 ' 1,690 : 23,569 5 {*) ' (*) 1 {*)
223 : 1,809 t 23,3512 1 {*} i {*} : {(»})
224 1 1,928 t 25,187 s {*) ' (*) ¢ (*}
228 ' 2,082 [ 27,183 T {») ' {») ' (*)
228 — 2,136 fl 29,161 t (=) ' () 1 (*)
227 ' 2,242 ' 31,428 1 (*) 1 (=) : {*)
228 1 2,548 H 35,734 1 (> 1 (=} 1 (*}
229 ' 24T ' 38,160 1 (‘% 1 () 1 {+)
250 1 2,590 5 85,881 ' (» r (*) 2 ()
231 1 2,738 t 41,340 1 (*} % (*) ' {*)
232 ' 2,878 ' 44,150 1 (=) ' (*)} 5 {*)
253 [ 2,998 % 47,000 [ (=) t (») ' [";
234 s S,120 t 60,160 t {*) 1 {*} s i
255 : 3,228 ' 53,3580 t {») ' {*) . (=}
238 ' 3,358 : 55,810 ' (0; ' ('; ’ (";
237 ) 3,436 ' 9,970 1 (= 1 (* ) {»
238 ' 3,631 : $3,480 ' () ' (*} r (e}
259 " 3,853 " §7,060 ' (*) 1 {») ' {*)
140 ) 5,734 ' ™, 740 ' (=) J {") 1 ()

s [ 1 s 1

* Abwve elswation 213 pools becoms ad ome reserwir.
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COEPS OF ENGINEZRS
{ .

NORMAL ORGANIZATION FOR WHITITER NARROWS RESERVCIR REGULATION

Log Angeles County Drainage Ares

District
Engineer
‘ Engineering
Division
o e i it o e e o e e e )
i
E
) ; ! Planning and
i | Heports Branch
i Hydrology and
! Kes. heg. Section .
i e
Reservoir Rydrography
~ Regulation Group Unit
Whittier Narrows
F-C Reservoir
NOTE.--S late B-2 for Reservoir Regulation Manual
.' names and E:lgphone numbders., Whittier Narrows F.-C. Recervoir
. NORMAL ORGANIZATION,

Office of the Distriot Engineer

lLos Angeles, California

_ To accompany report dtds1 Oct, 1957

PLATE B~}



ST

WHITTTER NARROWS RESERVOIR, 10S ANGELES COUNTY DRAINAGE AREA
PERSONNEL CONCERNED WITH OPERATION DURING NORMAL PERIODS

-

TITLE

District Enpineer

- Newton, C, T., Col,

. Chief, Engineering Division

NAME

Thompson, H, W,

OFFICE PHONE

TUcker 1311, Ext. 311

After duty hours:
TUcker L4760

TUcker 1311, Ext, L93

HOME PHONE

NOrmandy 3-5613

DIckens 37062

:Ch;:;;r:;agﬁigﬁhand . Cramer, S, F, i TOcker 1311, Ext. 502 SYcamore L-5663
| ] ?. |
| ; | Tucker 1311, Ext. ko1
| Chief, Hydrology and { Tatum, F, E, | After duty hours: Cltrus 1-4772
| Res, Reg. Section | J TUcker 51l1 - _
— | |
; ! TUcker 1311, Ext. 345
;Chéefs Reservolr Regulation | y ... . B, After duty hours: ATlantic 0-9879
? roup TUcker 51h1
H
r TUcker 1211, Ext, 347

| Chief, Hydrography Unit

)
!
[

f Dam Tender,
Whittier Narrows
|  ¥.-C. Reservoir

2-9 JLyId

Hauser, D, P,

Stader, W, A,

After duty hours:
TUcker 5141

Control houss
PArkview 1-8621

Clinton 7-2370

PArkview 1-8621

B



COBPS OF ENGINEERS .

U. 5. ARMY

CRGANIZATION DURING FLOMD EMERGENCIES FOR WHITTIER NARROWS
RESERVOIR REGUIATION

5 Hydraulic Operations
| : Center

Control Growp

Flood-Prediction Unit
Dam=-Operation Unit

River-Patrol Unit
Lo# Angeles River:
long Beach Bivd,
to P. K. Bridge.

San Gabriel River:
Whittier Narrows
Dam to Flarence
Ave,

NOTE.--See plate B-4 for

memes and telephone mumbers.

Hydrography Group

Stream-Gaging Unit:
Rio Hondo below
Garvey Ave.

Rio Hordo below
Whittier Narrous

Dam

Floodflow channel at
Rosmad Blvd.

San Gabriel River
at Parkway Bridpe.

los Angeles countLDraimge Area .
Reservoir Regulation Mamal :
Whittier Narrows F.-C. Remervoir

ORCANI ZATION DURING
FLOOD EMERGENCIES

Office of the District Engineer
Angeles, Californig .
To accompany report dtd: 1 Oot., 1957

e Tt s TP R o TR

PLATE B-3



WHITTIER NARROWS RESERVOIR, LOS ANGELES COUNTY DRAINAGE ARFA
PERSONNEL CONCERNED WITH OFERATION DURING FLOOD EMERGENCIES

¥-q SLVId

TITLE NAME OFFICE PHONE HOME PHONE
TUcker 1311, Ext, 311
District Engineer Newton, C, T., Col, After duty hours: NOrmandy 3-6613

Chief, Engineering Division

Chief, Plaming and
Reports Branch

Chief, Hydraulic Operations

Thompson, H, W,

Cramer, S, F,

TUcker L760

TUcker 1311, Ext,

TUcker 1311, Ext.

TUcker 1311, Ext.,

193

502

491

DIckena 3-7062

SYcamore L-5663

Tatum, ¥, E. After duty hours: CItrus 1-L772
Center ’ TUcker 51L1
TUcker 1311, Ext. 3LS
Chief, Control Croup Levin, G. B, After duty hours: ATlantic 0-9879

Chief, Hydrography Grouﬁ

Hauser, D, P,

TUcker 51kl

TUcker 1311, Ext.
After duty hours:
TUcker S1h1

3h7

CLinton 7-2370



U. S. ARNY

 reerecanesssesses.. 054 8Q. MI.

RAINFALL, MAXIMUK 24<HOUB.....ee0ueanseeq..13,10 INCHES
teeiesseiivess....)B.20 TNCHES

RUNOFF, MAXIMUM 24-HOUR......0vetnenns ..{1.99'-000- AC,-FT.

TOTAL DRAINAGE .ARFA ..
RATRFALL, TOTAL STORM,...

b
. r-_ PV P

§ m—
r
i
i
: ]
- *'—1
-
. L
e e
.

—

Office of the District Engineer
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o ..q_

3,70 INCHES

RUNOFF, MAXIMUM h_zm...................{25°o°°° AC.-FT,

8.50 INCHES

nmml TM’AL SUKFACE(l)oo---tooouct....{lgs'ooo Ac.—n.
_ 1 6.70 INCHES

.

BESERVOIE DESIGN

{ [
| &
P e -..I...uh.....:“_... [P P __'J.”.._..”r.. e S - m
o
| | 8
- e 4- B =Pt ; — - e e
- ol .

Ultimate Operation .
Los Angeles, California

- |To accompany report dtdslOct. 1967

1
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Regervoir Regulation Manual
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CORPS OF ENGINXERS U. S, ARMY -

POTAL DRAINAGE AREA....v.vvuvennenans veen....D54 SO. MI.
BAINFALL, MAXIMUM 24-BOUR......s0ervesee...17,40 INCHES
RATNFALL, TOTAL STORM........ tee-reseesnss.26,10 IRCHES

! f ' | | 07| RUNOFP, MAXDMUK 24%HOUR.......e......... 108300 AC.-FT.

- . R T —|MAXIMUM VATZE SUBFACE EL. 234.0 | ] 6 33 igg igcﬁ:
I }I_"l . ! . o !I RUNOFF. MIHUM LDAY..---.-......-..-- 9 * = "
: . _ . : 1 : L 23.40 INCEHES )
T T R e e R CLL — - f
- I _ o — [ S . E ' ! : o
- - . - “/ R .__‘_.__._..‘;__... _..-.,_...I‘__ ce ._‘!,_i_:. ._: ._"*"‘_.I _“—ﬁ-.j__‘g?-.::_.?:::_ 230 = e I' ‘: _.___E_._:_ R - J[. ._.I- : -
ol 1PBAX IKFLO¥ -—-—-—\ e R S | : : : i - : -:
- 4. 13905,000 C.F.5.1 | 8 ; : P & 3 E " ;' i f
300 { e (B T L L T e LI _; ; 1 st e - o :
. R AN R 5 - |
SE ! IR Lo ® S : ] i
— (=K e S PP A !( i -{210 B B P SO S . : L L
i1g) 7T T T PEAR OUTFLOW . e Q -[ . : : 1
|5 i Y| SAW 0ABRIEL RIVER | = = -_ ! | S
A=l :r f iy 251,000 C.P.S, _ = ! _; | : : i _.;
% 250 A3}~ : Al = = b0y @ B - e ; ; ! b
et el S [ N e o _ : f : : RN
: 151 T P E = z ; i P
@ 2 b i I' i 1 1\: ' ' - . ! N . T . H - . T
- o s - . '"‘")L.“"_’"'“. R U S O S _.190 > e e e ke — e : i —
2 A ! S ! ; .‘ ; : SR
2 Ak S 2l T ! | . '; ST
2 200 f—— —~{¥ et i : 180 - e R —- et e
[ : oA : oL 4 : : ! P ; ; | IR B
Cal ! ' o 23 : . T : . : ! LT
= e : ) . A‘ R l B : H I SR
- : x : } v Mo i t ! : ' : : { RS
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R ! .: ! 1 ! Y i _i i P
e e . { b e U i NJeolE b . O S SN IR S S A A i
1y ! [ MAXIMUM CONTROLLED | : SRR { i o
' : } 1 . _] OUTFLOW, RIO HOEDO . - '- ; - . ;
50 ‘4. /1 k0,000 C.F.S. \ S ' 2. : : : - - —-

§
; . .- : : :
C e A SR E Los Angeles County Drainage Arsa
i e i—-*— R Reservoir Regulation Mapual
| |
{

¥nittier Barrowve ¥.-0, Regervoir

ol L ; ' : | R R 5 ' 'f N ' - SPILLVAY DESIGN
0 12 0 12 0 2 0 FLOOD ROUTING

J TIME TH HOURS l Ultimate Operation _
~———1ST DAY —e 2D DAY —1 3D DAY . Office of the District Engineer

Loz Angelen, California "-_
Mo accompany report dtdsl Oct. 1957 o
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Yormel| Exact Sepsonal Temperatur
Day | time | time Reading tied total Wet Dry Dbsorver Remarky _
1 | 0800
2, 080D j
3 1' 0800 | ,I
L oeo ;' 1
5 ‘ 0800 | !
6 0800 | E |
7 | 0BOO | | !
"8 0800 ; L
9 | 0800 | i ] §
10 | 0800 ; | |
11 o800 ! - !
12| 0800 | f f
13| 0800 - , , | |
1L 0800 L 1 5 |
r_is 0800 * : | 5 :
16 | ogoo - - o 3
17 ogoo | C |
12 0800 . | 5
19 | 0800 | | f
20 | 0800 @ |
21 0800 T | I -
22 - 080D j f
23 0800 | | ;
2L ' 0800 - ; !
25 0800 | ;
| 26, 0800 | : | o
27 __ 0800 5 i |
28 0800 i L] I
29 | 080D . | F
0| 0800 | i
3 | ogoo | i
TOTAL |
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HOUK DAy ANT SEAS SKOw AMT SEAS SNOw AWT SEAS SNOW AMT SEAS SHOW AMT SEAS SKOW AWT SEAS SNOw
PREY. TOT,
0100 H
0200 2
0300 | 3
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0600 | &
o700 ¢ 7
paoo | 8
0900 9
1o0¢ | 19
1100 | t1
1200 | 12
1300 | 13
1400 | 14
1500 | 15
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1700 | 17
1800 | 18
1900 | 1%
2000 | 20 )
2100 f 21
2200 | 22
230 | 23
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7
28
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30
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" {CREEK AND THE RIO BONDO POOLS IS AT
1ELEVATIOR 197.50.

[

i
1

THESE TREEE pha

fRdas

ELEVATION IN FEET ABOVE MEAN SEA LEVEL

4 5 6

E
] g
e : g ! : I "";_—'"'l"'r:.f':“; _':‘__ ".Z'T'.;,,::_
ViR g 2 L N Py
e 3 : T T T AT I PR : e "
: - ; ' 1 ; s 38 -
» : = — S
' . : k ! N ' i ik ¥
’ 5 . ' Y SR e R ""\_i' B ! S [T Rk ]
- — —— oy e B
S - el e e e e R AEE S Ko we ErcerEcy Do e e
3 : _ Rl S e IEH AR
[ E __s o : ______________ —_— I et = I - g ._i._+.i___4 -, ..-._ —- b
| . — iy é '
7

4

s A ooyl b g
CAPACITY IN THOUSANDS OF ACRE-FEET T N . A7"] los Angelss County Dreinage Ares
e opqamens - — ' — Reserwoir Regulation Manual
R i R n SE g '- = Whittier Narrows F.-C. Reservolir

CAPACITY IN TEOUSANDS OF ACRE-FEE?T

o AREA AND CAPACITY CURVES

Eod on original survey of Dec.l9
bottom resurvey ending Mar. 1957

Office of the Distr 'z Engineer
los Angeles, Cs Jornia (
Te uocompanl_:aporﬁ )

d:!‘ Oog. 1957

LATE B-16

L




MISSION CREEX PCOL
WATER SURFACE SLEVATION IN FEET ABOVE MEAN SvA LEVEL

212

211

207

206-.

205

204

203

202

201

200 |

188

197

DISCHARGE 1IN THOUSAKD C.F.S.

| T
[

' - : i J ' ' P -;.-;:.._‘:'_'__'. - SEE T
{ : b o 5 L i i : : bk . ‘
‘ : - ' — - i e s I T TR : :
. [n10 BONDO FOOL ZLEVATION IN FE=T ABOVE MEAN SEA LEVEL s RS R NG SIS
EmEng L e = !_ | : | | o N N _ 3
> ! ; ' s . . . : : . : : i ol
R : | P : T Cod -
Y MU, ' R REARIS SR b .l : S e o : PR S ___?...-_. -_l_. —
L L S T I
: T T L L L } : i e i P
I . L EUUEVRRRTANEES SUNEL ENE NN S H _}r. ;. R, ; . : b B
§ E F i b o '
; . - ? = T : . 4 ;
: ; '{ L ; : ; i
? f i T | e SR !
_— . :. .':-_ - . _.:, __:__ A:._._. - .....-..T... ...L_..-T'_ .._._;,..-4—-
, :. ! | ! : S : S T
P e e S A ! CUIVES INCLUDE DISCHARGE OVER ;
- = i : i A ._..] ROSEMEAD BOULEVARD FOR MISSIGK — i
S 4 P oo CREFK POOL ABOVE ELEVATIORK cll.0, {: ¢ -
T o "{'_""_ﬁ = 4 e S S I‘ - . """"":""'"“
Cor ; ! P .
{EN TR NSRS NI RPN SO SO PSOOEMETU VO N S P B B s
B L : 3 L i 5 S SR
R | : ! 7 : Fe 1 N R
B ,I._ S TURR N SR SOOI 3 ! : S SN NEUNE B _!___
n SN S R S D D NI ISR DI
.- oo o 7 j f : : : i E i & D
: S SO S e L 3 ;. SSRGS S SR EU UL Pt
C P : L ! Gl Lo
' - ': i | 3 I B E b
e # e g :lr R R e = -~ B
P B D 5 B SRR I S S ’ ‘ —
A o R B 0L DTN N SN SO UNLEONS PRSI SN SNDUORS SRR NSO SR S SO
Ao T e B s = ot b e P - e 2
| »-{197.5 AND BELOW| Rt T - : — i - — ' — ' T
[ ' . i - + + - . ' . 1 R R H I Ll *, r. .
i : : 'l - SRS SRETES PP AN =04 IO EE OIS RPESLE SN PROE SR SO : SR SRS S W SOUEE LS
AN T S A IR = S Ci Lo : Los Angelem County Drainage Area
F: ~ - i f : SN . - : : i : f Reservoir Regulation Manual _
' f S ! . i P b S i i - v : ¥hittier Farrows F.-.C. Reservoir
e - e B e L] J— 4 - [ R e [ ———— B e ca e X R
: : | P ! t o | ; o !
: ; : ? ST TS : z L o : f : : ' : RATING CURVES
0 4 8 12 16 20 24 28 32 26 Ty bl 4g -5 56 60 ol 68 72 76 80

Flood flow channel at Rosezead Blvwd

Cffice of the District Enginesr
Los Angeles, California

acc report 1

| PLATE B-17

"‘."‘ r

1

2
-,
Py

v



S A e, f?l.lqluft..!tvo—ulmo&é
: s
Ny

b IR TR 1R N e H PR IR . Al B i ST FUERE R FERY
_;T L, r SSY SERRN FRURY SR RN FUSSE N “_:.—..“”T_:.—:.”.__ﬁ.ﬁ.—.mv.n 5y
BUES 1 et cbad EErey ehued CERSE EERE: ERERI SENN St BEPH oo . i irs
RS RIPERE B X . . TR T

~ W

NEEEEE EY

OF DAM EL, 239.0 : E, ~’ S Spee I :

T I H

DISCHARGE IN TEOUSAXD C.7.S.

Ty Tl A i
- s e
RN
i - EERRRVRFN RS T

T ISR P S T g
o f"‘?f:**]

Reeervoir Regulation Manuml

Yhittler Narrows F.-C, Reservoir

SPILLWAY DISCHARGE CURVES

District w

Los Angeles, California
To mccompany report dtdsl Oet. 19671

One 50'x29' gate

-Nffice of the

LD T8 T

o,

. .

FAT.

N Loa Angeles County Drainage Area

s

) ERSRSREEY SESE SRS RS S-S SETES 2N

e S BERNROTIR o SR OPE frves foogs PRR

i8 20 ) - N RS EEol DTS SRR IEINS RERTS EEE S0 Sl T it
it At sy Uy M Gy AMMPE R I G S A v

16

AR S EPIHRE AT .

LS

12

20

[ S el * S R PR [ g ) [
-- " L B i Stey p P [ SR A,
N gt { iy i I SR S 5 B St T Y B
r BN N l S Iy ir il A S 1.
* 7 S - - RO gl &1
s [RLIRT ERTY IER SRy S +
B M B e s ¥

‘{.-:_: E

GATE PENING 1N FEET
10

g -

=
-~ r
it [ IR Sin o 3 "
BERTRID Sy vy Sy +
AREEETS FT yey R i
ﬁ/ [ i i
£ b S o [
j L [ . n
Q Ty

'r-.--' fﬁ
i S
AR
R I

T
SN
L1/

{r-- o PR

CORPS OF ENGINERRS

iaEs
/ IR

£

RINEE

117

LT,

NS
AT

i

18 g
DISCHARGE I¥ THOUSA¥D C.F.S.

XOT3:

.20 CBTAIN TOTAL SPILLYAY DTSOHARGE, ADD DISCHARGXS FOR EAGH OF THE NINE TEFTICAL GATES,

F

3 Vand



.........

v i}

B ) I

HAN

e

g e

LRI S -
gt » < e

T % A

Ty

U. S. ARMY

-

.,-

Eoll Sh s ne S e Sghey w

]
e E¥ e
od on

h peid ikl bt

X T nti il e

¥s, Californ{s’

i

' -

P [P hguiuin frnariion SRS Qe g
- '
Py

e

OUSLE® DISCHARGE CURYES...
ﬁﬁ:

b
of the District

Avgel

cepany repcrt d

. Los

. ¥
0 ACOOm

(RS

Reservoir Bepgylation Manual -
¥hittier Harrows F.-C. Reservolr -

Los Angeles County Drainage Ares |- .

Office

[ [ulENY SN

AR L |
—— et g . PSR S
i

oy L
IR | SV
L S

Pl el a.us

M TR S ]
g fomrigr- 421

L
Pt B oS

N QR
JEY S

5

S

¥

_u .

~ caTe OPERING IV FEET

DISCEARGE IN TBOUSAND C

T0 CBTAIN TOTAL OUTLZT DISCHARGE, ADD DISCHARGES POR = =7

EACH (F THE FOUR IDERTICAL GATES.

ROTR:

N
~

TEATT VIS NYIW §AQHY IEXL KI NOIIVAITE ZOVIMNS HEIVA

CORPS OF ENGINFERS

-



02-9 9ILvid

CORPS OF ENGIiEERS

13
12

11

10

GAGE EEIGHT IN FETT

U. S, ARMY
i : . R
' [oveRTOPPING DEPTE 12.75 Fxnrlmg‘;" E

1 . NOTE:
e RATING CURVF OBTAINED FROM
LT LOS ANGWLES COUNTY FLOOD CONTROL
o DISTRICT,

Loe Aungeles County Drairsge Aren
. _ ) Beservolr Rezulation Manual
B : : ; ¥hittier Rarrows P,~C, Reservoir

f RATING CURVE

SR oo Albhambra ¥agh
_' : : near Klingerman Street
4w s ] Office of the Dictrict Enginear
: . Los Angeles, California _
' ' |To accompany report dtdsl Oot,. 195

.

1 . T
o N
‘ N

o]

7 8 9 10 11 1122 13 14 15 16 17 18 19 22 P21 22

DISCHARGE IN THOUSAND C.F.S.




12-9 AIVI4

CORPS (F ENGI

NEERS

Waans

j i i ! o ! : - - _: i'
| : : -’ P " y i i . I | ' : .
_E : .’ i ; f E ' ! 'r ! ; | :' K
i f : 3 SNV S N SR SR N SRR S R S S B
A o -’
= ‘ : - | o | s‘ : % é | " .
: ' : : S i I & - - . ; P ey [t o
:‘ s' ? ;- | ; oo T B | ; ,
; 1 § ; i [ 0] . LOVERTOPZING DRPTH 15,67 FEET |- | : | -
16 - + R T [N S S ; : TN R
: ' E : .. i i : : ! ! i e |
! ; : ] 1 | -: ! ' * J :
1H ' . 4 ; Sl L. : J ! ¥
f 3 j § | | : NOTE: |
12 + : g -t : ; ; ! PRELIMINAKY RATING CUR
E F | ; : ; ' j i _ BASED ON COMPUT=D DISCHARGEHS,
. ; i ; | : i l '
- 10 : e — .it- ——— e .._.F_ ‘ ey { i Ii I ‘ i ’.
- ; : ! : -~ ' : | ; ; - SN ' -
£ | : r T g i ! ! Los Angeles Gounty Drainage Area
o g ek PRRRE TS et PRSI v Lo - R Reservoir Regulation Manual
B ! i : S : ; ' i : Whittier Narrows F,-C, Heservoir
‘ ‘ it : T SR !
o - 1 P oo T
3 6 —— ——— ..__.:i_.,.//_ a— :._ - T_ .._: —_ T_. ; é_ - _il..ﬂ.._.___f.,. — MIRG CURVE
& - P i R ol Rio Rondo below Garvey Avenue
v I R S fo
O 7o 0o PN S S i % i) -
oA A ' : Office of the District Engineer
A S - gl oot Los Angeles, California
5 A ! i i ;’ : f 10 accompany report dtdsl Oct, 1957
RSN R ETRTRSS USRI NSRS NS NN UOE SO por _ .
: : ' : : i _ R : P i .
;/ : - - ; I I ! ] A !
: : : : i : : ] !
.’ | [ : Lo | ! I R

> 30
DISCHARGE IN THOUSAND C.F.S,

35

50

55

60 65 70 75 80




¢2-8 HLvid

CORPS UF ENGINEERS
|

GAGE HEIGHT IN FEET

ARNMY
! R O ':::1::;? :ff':.‘;;.’;!,":i":..""--' T TH
! ] OVERTOPPING DEPTH
20 i TRy S T“ I l
| | Pl f
1

i

e -ty
HN,

NN,

CAD.CITT AT GAGING &uuog R

l“ J’U._,'J C J"IOSO B FEPTRIY S --l- P
PRELIMINARY RATING CURVE i

i
T
1

BASED ON COMPUTED DISGHARGES, [HHTH]

15El
S EESS LN R LA HIR T AR LT Y EERAR REURE SR BT A 2T P e
RS fianls KRR SREAN "".:'.':.: S I sttt
1 J_.f: 14.,,.'. N T :I..,:.-}. :i,i ~1 .

Los Angeles COunty Drainage Area’
Reservoir Regulation Manual
Whittier Narrows F,-C., Reservoir

RATING CURVES wr

8an Gabriel River ‘
at Parliway Bridre

Office of the District Enfinur
Los Angeles, Californ

'_L;..{j'ro accompany Teport dtdz 1 Oot. 188?

‘I"” R

+FHHYE ‘. I

._.73;" IJ} ]

I
+

1 j—— #

:

||T'!
1
13

4“ feEs]soge %13:151{ F
iy

i

+

11 HHHHERH

DISCHARGE IN THOUSAKD C.F.S8,

120“130 %0 150 160

e s —— -



$2-9 ALV

CORPS (OF ENGINEERS U. S, ARMY
= i | : .! | i b { ' R RS
i ! i i ! i i : H ' ! e
; ] ! f {, i B 1 SR RIS |
! § i T WU o 3 SO SO BRI N
.: s e | i s : ] T
; i : i - ' : i : . .
18 T e ST N B LI S
. ; | CYERTOPFING DEPTH 16,5 FEET }"‘{i\ ;. : f ‘ [ ; 3
. | : : oo S e ML ; [ ; " s
16 IR :. j._ i _%_h__”;w"h”“?m“hn_?,;;;;r,n“A.. "“?M_T".r“ B e =
o ; . ; ? i e . SO U EE O BRI R
: .f | : | ; ! - | I S P
1l - .. e . N S e —t : - ! e
I IS B ROTE: |
; ! SR S P - : PRELIMINARY RATING GURVE | -
) U OO O SN NN S Y N wfe i ... .| BASED ON COMPUL-D DISCRARGES.|
! o N . : I
; : . 1 . o i . . l - : -l
B | | : P | | f 1 | ] | ! _
B X B ) t v 3 ! |
10 - i A - I B e Rt T ot - R EERTE S T
= T I R N ol
= b i ,LJ ? Los Angeles County Prainage Ares
I A D R et S e = M Reservoir Regulation Manual
E. | T \ ' : ' l ¥hittier Narrows F.~-C., Reservoir
__ . . ! I . . :
. o | ; : : k
g 6 s, s i A R e - BATING CURVE
€5 L i e Rio Hondoe
) /f/ I ! i : i : below Whittier Narrows Dem
S S S SRS RN S : | SO S
. / [ i : i J ; : Office of the Dimtrict Engineer
- i | : : -l - g Los Angeles, California
> S ___l{___*_.___f | - . : : i i._ [fo accompany report dtdsl Oot, 1857
/ P T [ R A I R R T : oo A - s S
/ : | : _.; TR N U R T S A V0 FHN N ISSFLS T O
I | S b ‘ : | ¥ l . R i IS
5

25

30

35

ho

DISCEARGE IN THOUSAND C.7.S.




¥e~g ILVIg

CCRPS OF ENGINRFRS

U, 5. ARMY

12

11

GAGE HEIGHT IN PEET

L HOTE: ToT o CUANL
S CAPACITY INDETERMINATE,
RATING CURVE CBTAINED FROM

LOS ANGELES COUNTY FLOOD CONTROL| . E
DISTRICT. - i

1

Los Angeles County Drainage Area
Reservoir Regulation Manual
¥hittier Narrows F.-C. Reservoir

L RATING CURVE

San Gabriel River
at Beverly Boulevard

Office of the District Engineer
Loa Angelea, California .

To accompany report dtd: 1 Oot, 1957

! S

10 11 12 13 1k 15 16 17 18 19 20

o DLUEND CLUF.S.




CORPS OF ENGINEERS

4984 NI IBDISH Rovs

E o
48 A v 8
Ef 2 L 8
b lﬁ $
hueulue .._n.mlc
.ﬁunms .N r?....ﬂ
BEE-¥-: ¢ |&go
= 1 el = ot
8. m LT
S T - 41 8 5y Oy
b [~ I I S ﬂ.l......t
5 B - B 2 | L]
M, T Ol
.._,.m.ms (3 md.u...n
ENgd3 m.m. mgQee
.n_.cnr [ =] eln
i b M Mt o
0 ke g rtg
ErR A Flo 88
u._emr oio™§
EcE sl
e l?® o ©
i+ ke w
3 E S
=
; -
: o
I :
:m. 3
....... 00 m
St 2
XA 5
1E B
,__..“m. : =
= G.m. n. .T.
PR Y o »
LB m
B “ 0
e : . m
-5 |- : =
. M . H
. T
: - °
; ! i o
m AR
_ SN
A _ e : . N .
< 2 o o W = o~ o
— — — —

PLATE B-25



—

110

Enginesr

California

RATING CURVE
Los Angeles River

et Fireatone Boulévard

Office of the Distriot

......

company report dtdsl Oot, 1957
100

Los Angsles,

Whittier Narrows F.-0. Reservoir

_'iéé Aﬁgelds ﬁadntf Driinago Ares
Reservoir Regulation Manuael

gl BT
b
' . . ! o
,,,,,, CdBLO T : & T
T w R - | - -fi-_li..f B B B Rty
. H . ) . H - _ [ :
(=) e i : - - :
: P _ [ o Lo
[ D o m .|“r:..||..ra1 o :r._'.,l — — s oY — — *I rill.iﬂ.[u{
[ i G A : b .lo
|.P : - - I. w { e
i Bl ! i H I St
T m BEEE T L_| - T _ R i :.M!.TI —mr—
. . -3 W ! : 4o * " : .
f H T T T .
[ ;rmm S o . R “
18 | R P B Sls e R B
e em o e : - - 1 P i o -
!_i L. __.:r j ﬁ ; : ) _ i T ©
” x_ T - T CETYTTTTYTr T m
— - __ - —— — -re .,.m. — —_—— el ﬂ”|+i.. [ I o
o, . S : t S O mm
m _ : 3 : _ g L L _
R i b S T e B e M R S J._H.!.-.....!._TF.,.?I‘ e m
: | o o . ! P o __ : .
I Tt B T PR o 3 m
e "I * i et N |- T - .:_...J| ” B n
- 4 _ ;..1 i ; ! m
o I S i "
R . e O : . vy
H B [ i [ ]
Pl aa -4 - - | (=]
L IBE &
BV NS S 0 NN NPOOR IS N A ]
—_ m o P N : /_
! ’ H S ; Y !
o TVU N RO P SR rww/ _
i ¢ _ . . . :
[ — . )
- _ I.*,... - 4 Rt TR N ..L.|1_..! [ I — J /
S — _ Ll A N
S S S S L N i B -
! [ | .
i “ i ! i ] I 1— :
B 1 H [ X T . N
i i ! U S SR NS A B
m “ : i R R T
_ + .|+|I.. __ . u “ H |
A T e T D R R
T m___;q;_l_.m_:_
o __ _ __ N _ - :
oy P B e e s IR o
! N L W * ! . .
- Y] -]
¥ 4 & 9 2% I3 4 g o o

CORPS OF ENGI NEERS

L8384 NI IBDISH EWD

PLATE B-26



U. S. ARMY -

Baginesr

California

200

RATING CURVE

Los Angeles River
below Belhart Street

Angeloi County DrlinlgoArel.
Reservoir Regulation Manual
Whittier Narrows F.-C, Reservoir

Los Angeles,
To_accompany report dtdsl Cot. 1957
[ B o

R L E U N
I i

X

el
I
I ! -
PRELIMINARY RATING CURVE BASED|" |-
ON COMPUTED DISCHARGES.

Office of the District

“Los

NOTR:

Ll

1h0

S
1
] i
- - _
T i
w i
!
B
I :
:

- [OVERTOPPING DEPTH 23.1, FEET N

100

o i
e i
T
SRR T
: ]

60

.L‘O_,

CORPS OF ENGI NEERS

.m
SN S
; : i
|
; . ;
P s R TR EE Y S N §
o
4 & 8

4344 KI IADISH SVD

160

DISCBARGE IN THOUSAND C,F,S,




Lol

RN

e’

iy
N
'

FEY B

[

IRHE e

1171

TELRH

4

Piiddqp

E

CHANNEL CAPACITY APPROX=~
RATING CURVE OBTAINED FROM

MATELY 50,000 C.F.8.

CONTROL DISTRICT.

I

Angeles County Drainege Ares

Los

Ressrvoir Regulation Manual

Whittier Narrows F,=C., Reservolr

-
L 8
® o~
-
wab
®olg o
T
M nt.rl
Hel&a3
B melhs8™

®OClm
& 1n.1...n
= MN Awmo
E do0jo,8%
= od ham
n—.n..tgy
Eulu2F
°wd

| ]

AR

Lal

&

(=]

To aoc

{ LOS ANGELES COUNTY FLOOD

1111 NOTR

ARGE TN THOUSAND C,F.S8,

DISCH

L&34 RI IHOIEH AODVO

CORPS OF ENGINEERS

- PLATE B-28




-
.
-

CHANNEL CAPACITY APPROX-
RATING CURVE OBTAINED FROM

ge Area

gulation Manual

Reservoir

THHAH

Los Angélﬁu County Draini
Reservoir He
Whittier. Karrows F.-C,

RATING CURVE

ct Bngineer
California

S

Street

8t Spring

San Gabriel River
Office of the Distri

Loe Angeles,
Raocompany report dtd
i

T
i

N

t10ct, 1987
,i'

!

]
'
1
L

™

1=

!

{103 ANGELES COUNTY FLOOD

;| CONTROL DISTRIGT.

4

-

" fro

U TMATRLY 25,000 C.F.S.

;

ciEE

ST
”ﬂi

R

32

2L 26 28
.S.

20
F

18

DISCHARGE IN THOUSAND c,

CORPS OF ENGINEERS

1994 RI IEOISR Sovh




(ORPS OF ENGINEERS

bl .-

0.1 . .
_ - e b PR ———— - e e
225) - { .. , e L R
220 .
S
g e e - ;* o
[1%s i
5 215 D
E ; I AT 4 S
. . L oo ]
: e SO
= i R
b ) e R SRR SIS S SR S
S 205 e SRR Y SR S S
E ; Lo ey
2 o - e
vl - mmigl e e - —e— st m—aidimans — - e N - - —_
o . : ; : ) . . . ‘ .
200 S " |
;,_-; L _ —= o beme _._ P __. . _ PO e T e __ - FOR CURVES TO BE - -.._:. ——
& e SRR : S g APPLICABLE, THE LOWER 30" GATE s
P e i e e e il e e = e e gt s e menid e e A KUST BE OPEN. _ -
= L N i ; : 5 e
= ' P 5 :
195} - 4 - - = S S o - — SN . : -
: ! A g : ' _ 1 ;
T Ty T B T 110 120 130
i Lo _ : : _ _ Los Angeles County Drainspe Ares
190 R : : S . : : - Reservolr Regulation Manual
- - - - et e _._;_...__. S P I B T T Thittier Narrows F.-C. Resarvoir
e e e e e DISCEARGE CUEVE
- MY - . . . k

Mission Creek upper 36~ gate _
-0 10 20 30 40 50 60 70 80 80 100 Office of the Disgrict Engimeer
DISCHARGE IN C.F.S. Los Angeles, Caliform

To eccompany report dtdsl Oct. 1967
: | ‘ | : FLATE B-30




CQEPS QF ENGINRERS ' - V= Ss AR

GATE OPENING IN. FEET
0.2 0.8 .1-0. , 1.5 3,0

i‘ NN Jf._ﬁ_,_ _)t 1
s . 226t . . —t L ]

- a I ' : i 't [ _ i
220 1 e e e : _

218 .

__.....-4..._‘.
i
!

ch

215; i

1§ FELT ADOVE MZ Al SEA LEVEL

T
1

21 4

ATIO

212

BLEV:

21

—-qL SV O S
s
L S
Yot i e
|
&
*\*\‘

WATER-SUFFACE

AN
<
95
[
1
e T
i
1
"'"--__.____
1
. ]
i
i
|
booe

(]

o

g

e

1

|

|

F'-:*—...,,_____ :

o : ;
H
|
|

N EREEEERE
0 20 Lo 60 ) 100 120 140 1&0
DISCHARCE IN C.%.S.

; NOTR: , Los &ngEIEs Count, Drainageuglma

FO ot B ervolr Regulation Man
qp&lchgUREg gngP 4 W‘utt er Narroi-.% F.=L. Reservoir
. 3 - Aadi

GATo MUST BE OPEN.
DISCHARCE CURVE

Mission Creek lowexr 300 ga‘be

Office of the District neear
Los Angeles, Cali %rnzglia ’

A To accompany report dtds 1 Oet. 1857
PLATE B-31




Ry

rel

———

U. S, ARMY

i . S S IR B 4T -
“ . b o .... ik ry H . fo ] P R S a | 1 -3
T - o : SN ; njpscpd @ oo
A g ._ I ! SithlE LN m s
A . . m L g b REREES N amw M Sas
J e e e e S ETrs SRt S um ESED R Ehn s O Mm o mmm
> : i : R b At m
: - TTlEgg -~ .mr e
el | b R s B
e _. __ : IR
T T E T edl U ERE g 88 5ol
S o] BEl st E EE5ER
- s i A S AR S Et £ Y el
A b BEE L e d 3 23|5%
s b X H R D L& T I N K fh
SN N SR RIS S0 SUNRY LI LY Ym - o ﬂwﬂ M W o M
; : : g E mD ...,.Mai - BM
M ; S = {<8s oiog 8
T T T B 1e£5 8|27
i 1o E8 e
. R SRR S S GBI 13 § y ®©
I - : g
RO ; ’ __ e m &
Ilnwl.qu..l.u — 1 TES e e pe M :
| [ W ..
3 ! :
K : -

SN

0y [

ING DRPTH 2

i
S S
o

DISCHARGE IN C.P.S,

[« 9
wim ] ¥ &
& : . “ D
L S e
. —

10

R
'
i

COBRPS OF KHGINZERS

biid KI ZHDlal Zovo

PLLTE B-32



VUKES = BNULNSENS

RI0O HONIO EAST PIT

WATER-SURFACE ELEV, IN FT. ABOVE MEAN SEA IEVEL

sﬁ-gia;YTJ

0.5' GATE OPENING |

DIBCHARGE IN C.F.S,

o) t : e '
= ] : 2
! ; = & f =
| i &8 | o : g
;' 8 3 3
R £ 2 I |39
| E o~ ~ : o
!‘ /
, ; i
N
I e .I !,. '
.
| |
I ! :
| AR |
! l [ *
S B P 1
f '! | I
B
2 16 20 24 28 33 36 40

|

‘Los_Angeles County Dreinage ires
Reservoir Reguletion Manual
Thittier Narrows F,~C, Reservoir

RATING CURVE

38" Gate
| _}Dinrﬁon of Rising Water)
Office of the Distriot Engineer "
Los Angeles, California ;
To acoompany report dtd:l Oot, 1981’J



CORPS

WATER-SURFACE ELEV, IN FT. ABOVE MEAN SEA LEVEL

Pe-q WV

b

216.q " :

215.00 -1~
214.0
213.0)
212.0 1;-
211.0
210,01 |-

209 .O T

208

~ ENGINEERS

.
oc

1

2 3 4 5
DISCHARGE IN THOUSAND C.F.S.

NOTEs

THIS CURVE TO BE USED ONLY WHEN MISSION CRERK POOL
IS BELOW WATER-SURFACE ELEV, 208.0.

[+ ]
-3

" Los eles Coun
' Rﬁggmir Reg

Drainage Area
tion Mapunl
Whittier Barrows F.~-C, Ressrvoir

RATING CURVE

Floodflow Channel

At San Gabriel River

 Office of the Distriok E

los Angeles, Californ

. : , S - - . -. ; .
AR P N 1
! i : E 1 i I l |
I L ' ! : :
| | . . i _ B N Y
. ‘ | L | 1_ ! B T R
; i - : f f ; b
S g ST ST SN S T RS -— : . J : '4.._.~f
| | S T R | /CURVE NOT APPLICABLE ABOVE ELEV. 212.0| '
RN S R I I | b
i ! . i ) . ; : ; -
; i | ] | ; | |
R - i i e - . I P AR IS T PSS S
o 1T L e NN
. i — e ‘/..IL.._ ; 4 RO .4. .+I - ._!._..._ - Ii i e ] —t T... - ,,._.._T_._.-... ‘j,.....
! 1 [ . T N OO A : i LI O
[ | — / PRI S {.. PPN ,E . _.___i I | - ! 1[ Irn ' E
T 000 LT N T T OO - I SN N RS S
AT NN R NS
I A S A INERE NENE
INVERT ELEVATION | 1‘ r ; i
T 1 T B A M I b z . P [RATRR J S 4 — h a— e mmad o,

inser

To accompany report dtdsl Oct. 1957



8.

u.

INEZRS

3T
.

CORPS OF E

i By ! RS | T, ) s [
i R IR RAUUUE FUDNE YUREY SRR O e Sifiaeeg e daiade -t s {4 * Ml B
: _ | . f | 3
i ; : b Sy H j o ] L] (o] . _
L " H . i 1 b - w w M N
s e " o A R
. . , : ! ' j 4 w4 HE
S S B : : ). : _ o em @ s |uabl. !
0 SUESS KNS DU ; ; SNV SO B : - R - Wam k: " 8 EEQ g
e A ' : ‘. TS e :
: : mp e g i -+ St BN Shane naray BE s B ot e et
b b e e b 153 B B leaE)
- 1:,.-..“ i ﬂ S R TRt SRE 4 Y S ”.._.ﬁ_wh. ..... R S inasl
N B _ w ! _ 3 A o REm . B |eO ] A
A of SETON S 1 | _ B e - B a4
M 1 i : L R P : T m.muw = o8 : et
R L S i [ O TS _ _ 1. ! Qw0 B« o [0
IS FONULSE L IETU U PO i V- ﬂ S - -, T T jom a G | @
S [ ! . .o ! ! b : N o 1.c'e
. Ly A . ﬁ..._ . ' 5 S 1 ) “rm m n > _ﬂf_uv-
- . | - . 4 - T M ol i
. - ! . ! . B | o T ! - o Y- o
I m...m... L w “ ! _ P o ﬂvr o |88
. o Sl e _4 - R N . preeter g_m m P . M m.,. )
: AE-1NN ; . _ B &5 g4 (ool o
) . i . JEDIRIUR SR (S i#lu R e dbes 9 St S
: _w o . f . WRi ] % M
. . 1. 1 " i
i W eegam 4 _ 1 __ 3 m & W ol
; C E+
=] b
- o8 k= e Rt 1y _ .
- f E i
- . o : w
P e . : ]
. . i : ; i b e e WY o)
a RS, I ol ..I__l.il.lllltqu e fema —— lehll.#:.i.— - .- @ _ - w = pt
S : m RN e o
o C : : o " g o ki ! N
: — Lieam = - AN P R S - - - e e RO R
N R _ A P M a5 | ' !
| ” m _ A ! :
A - b Vi Tmrh _ 3
W .- . ) i
H o : o : : = N N FEURDE VU ST <
| ] i..ﬁ N vomerd 0 @t e e e Mw i) SED PN S ' : = .
) . 3 ’ 0 . .I.L‘
[ oy 1.‘.. i 4 A T TAF - R CE \\\!\
: ; ! .“ N i . ! : : >
. : o : ! = . | AN A SO S S . - —— . .L.w\,- - -
ke skt Ruche Sty s Sy mat nauad = B aiei aat el B AR S . ;
o b e [ o ] P .r\L ! . {
.. . . w : o _ 1o o o
R L - © o M n
RS N Cas ! i
N | W m
- .}‘lwl PR (S S S »..Aw PR G J .
; : b v [ m .
A e “ . m
. » 2 e e @ o
- - — .—luf...m ,il..qi ||...|||1.1..1t_ -H* \d—. _..7 oy _ vl O.uo
: Lot : ) 3Y ! =) [
' / ol 3 : mwu n..m
' | = ,
RL L] : o o
i\ . 18 s B8
TR, | . &
I R O Ty - : s -
: " 0 i “o w : _ ; : m muu
: . ﬂ 1 jnd B i <y Pt R SO IR n @
— 3 Dl - _.l..{-....-l.a..r. ) - [Wal - +— . oy &
O T I S 1 e R R T
RSN ST C O . : : B S : & ke
HE ._"ln - ' m e : ! ' m... =]
o m . o m ” < . L T S B3
H SRS R — r, o mmme : .
Py v Lo : 1
taf.. . b m o i ' b m
r_I. o ¥ C m ; o H o O
s O s wl . - S Rl Y m S .ma..
\L 1. r e 3 : Q P
S " L B ﬂ
! 4 m : -
i (=T 7| : Co o [ &}
— ket - b P \14..— m - P . ”
, & f ; _ VA
w) fvd AN cemes e
o m . ; :
~ a . \ A A
T P i’ o . [ Y .

e
442 .0

100

,.,1_.-:.1...:._1}...}UN_%... R T N

80
12
£
.
]

Ryt
. [os}
FEDUS PPN LI - Jat N
1 A]
ke i \ A
‘ _ o
1o 2 ._ SIS B m t N G - R
L ' i | m. A - )
“. ) 1 H 1 ! " mwm ,_.
o = m . t [ [ /
- e .% = L R B L . m : | R I i SRR
; . ' i * ) i q S
o : i e v | . L !
h | . w *“ 1 W . ; ._... _
o _..n.mw._ “ ..... T m . . . .liw. - ;_ ek — J.
' ! ! ; : i i : L
H 4 ! H -— .
r i ' i m w 1 Y k _
_ : ! | ; . i

430
42o -
410

- o (=) =} [ (=) (=] o [=) [
o oJ — [ =] o ) r— (¥e [T =
= TaY oy [TeY = = =t =& =t 5

TadiT VAS NVaKH 2404V dadd NI NOELVALTE ZOVAENS HELVA

PLATE B-35

15
15

io0
10




WATER SURFACE ELEVATION IN FEET ABOVE MEAN SEA LEVEL

CORPS UF ENGIKEERS
I | b E ; i ' 1 SR ! i i b rl S ‘ NS i
1180 g e L . s ; : S — S ' : % T
¥ ; : ; : P oo SETUEE WU T I rop o pm-r EL.
1170 i ' — Y e N N E B % ! : b A 3R T NN T EHEMREIRE
S : = o e At } S Ca e + i } : ; ~—‘ TOP oF DAM EL 11'(5 R SR 1Ak
/ ; !L E \_’ SPILLHAY DISCHARGFJ j Lol . I j..._. ‘i ; £ : RSN S ST N T .I';: S e -
- ! i i SR 5 R ST P 1 E i é i ' i
1160} - Ty NS e ;‘ NSRS TS SN S b e ,' i f - -
aE : —ﬁw{ Pzd WAY CREST TL, ..52,0] A A % ; P : L . ! . RS .
- - . . : . . — : . i - - :.:E e i o - - ...-%-- -~-}-- : i - - ,' [~ """':h'_"-' =
1150 —+ ' SN b L o P i : i i f 1 ' : _
0 10 20 30 4o 50 60 70 g0 g0 190 T SRR S :
DISCHARGE IN THOUSAND C.F.S. S e :
L H .
SRR SR SR
AR¥A IN ACRES : S : S
) ‘ 1 A H ' N B
Y20 400 380 360 340 320 300 280 260 240 220 200 180 160 145 120 100 8 60 Lo 20 0 SO DS TATN RS S O R TN et}
Tt T L . S : Sh T i ! i - R : ; . i i - : b
. . . . H . . : . T . o . . B ] . ) . : . ' : S - - 4
B 0] S A S U NS S NS LGS ER ER: : ! e i e e m s mnd et (o e - - : .
— : ' USRS ! o ! : : ! B I i L i . o
--??7?“ﬂyxk; : - b Top or PR R, 1179.0] : ! N RS A R L SRR T N o Bt et
1160 1 R L T EL —»«-_—~~***ﬁ~—%— e e S 1——1 : : : —
: 5 TR : 'hjwoe OF aar EL. 1175 o'r VAN A= ! ! : 5 ; % RN S
_ - - : . RPN EFDO [ B S S od ol . B ; e N U ,__,: - e
1140 - ; = - , :

-}
3 .
Ej
14

b
1 4 g CENTER SPILLYAY GATE IS DOWN
1120} NI S (UPIN) AND OTHER TWO GATES ART UP
j o UKTIL ¥ATER SURFACE REACHES e
: i ; BLEVATION 1170, AT TEIS ELSVATION [
1100 R i THZ OTFER TWO GATES COMMENCE o
i i ; LOWSRING AUTOMATICALLY. N
. . -p
I I S S - —
1080 o e T ——
1060 _ — _ : ; 4 e St st : : =
. S ' i i v i , i ' ; : : . ! ) i
TOTAL DISCHARGE OF§ - : -1 o : : g § R T St aeraints slvt ol b
QUTLETS (CLOSED ! ! ! o ; 3 P : Sl
1040 DURING FLOOD) 3 T T : ¥ 7 K N
' L. FNESE SN SN Y. § 0 ST | ; SR TSI U £ ] WA O
| P P L 2 3 F b
1020} ; } B B e T
- Cbe A : SRR SRS SRR S SN _1T_- ol L i ‘ : ' e F R L SO S S
o R i R i 1 ; ; P . .
I8 ' : ! . ' P . H | 1 . f : v
1000 _._‘.._..-_.:. ..__-___._..?__.__._._,..E-._._j__ _-__i._"-‘ -—.—l_,_,. . _.I I ; - ) . + - i ‘I : + l\‘ ) 2._._..... i l
fooL L SRS JORNESUSNS NS SU USSP SOV SN S SN SRORISE SO SV R NG e N _LELE
; : : ( ; f T | - ,; i ; : | ™\ .| Los Angeles Jounty Drainage Area
950?-- St e —- : - : — ! > : 7 , : A Regervolir Regulation Manual
: ' | R F i o i U N 3 _ l _;__jv‘ﬁ\\ Vhittier Narrowe F,-C, Beservoir
i ? ' - | [ | g : ; | | L OPERATING CUEVES

AT 16 18 20 22
CAPACITY IN TFOUSANDS COF ACRE-FERT
Y 5 6
DISCHARGZ IN THOUSAND C,F.S,

Morris Dam

Office of the District Bngineer
Los Angeles, California
To accompany report dtdsl Dot. 1967

PLATE 5-36



TR

WATTHR SURAFACL ELOVATION IN

! AR IR R N e T ro T S TT SN FEES TR
' : . B ot . H . i v i ; ! ! . .t ! | i L H : : i : Sl
IRBO | oo o ot e : St ] i vt S e e I I
] : TR WA SO N RO NP s Sl i v .1 ~={T0P OF DAM TL.1481,0 | | uUo oo
3 g SUDAUUNE DUSUSUS SN SOEtS RN SSSPRE: oo ot S B 1. T : i PERES SN BN
; D B R B B St S T : | R fH S
L e B e s S e e s - S BB Bt e
I : AT Ll | SPILLWAY DISCHARGE |.i. .. . . .. .......1L i S RUCPON SOOES HUEE) ISR JONEL s
: : S A . P L A . P - [UREET SRR OOF:
S e R S S S PR S L e e | +— N T
T .~ SPILINAY CREST EL, 1453,0] . | = S Lo b I AT R
R T it - : e : s 1 { - - : % I __+ - i . - i ,i__ . = 1
1450 - I R S | P N R ] | | 3 [
0 20 4o 60 80 100 120 140 160 180 200 220 240 260 280 300 I N T A
DISCHARGE IF THOUSAND C.F¥.S, | | N con
. ARTA IN FUNDREDS OF ACEDS ULDUNS SRS S SUURE SRRSOV SUNEIONS NS SR
E, 7 6 5 4 3 2 1 0 - B A I
;- ' : ! ' N R 1 : j r 1 i : i f
H ; ! R " ! ! . | | N ; I . : ;
.q- ‘T i - } .:. __i N - I- . N E - I— ._E P R ._! S {_ . - ..E._ e o ...__!.... _._. .__:_._
E‘_ - < 1' i : ! - I —-;_—---l-—---—c..._..._..g 1 i i : i =
o= T tm T e T i - ' T T T T TN T = : : T B ' T
% s i T [ TOPOPDAMEL, 1b81.0 | q L i i)
S (VU U T S B PN SO S R O O I O
i P P S . : + ! g . a I : . . S
L | ST I - . b7 | NOTE: e
5 : : IS Bk R St ot 18 S eI A RS S FOR WATXR SURFACE BLEVATIONS | 7]
LUUQ | o T : : # A L ABOVE SPILLWAY CREST, THE GATES RS
2 : : N | Y ! ARE GRADUALLY CLOSSD TRANSFERRING |..' |.
I ) :K;Ni- - .i.

OUTFLO¥ TO THE SPILLWAY.

. {,_. G

13420 b e e e i "....-.._i:.

b : o o - NG PR
_ S S AR ! A T e B
: o ; V1 B ST SUUSUUNUNS SSUUE NS PR ST E l B0 SOV S SEY SIS SN
: : DL : R T S . : : : ; Y
77 SR N (A S : 00 S NS SO S WA (U S ! BRI TR OO IO
B ? //iWNT{MAXIFUM FLOOD DISCHARGE | | = | 3 5 | i '
L - + A e . - S - e T 3 [ e Sl o
; ! | ! . : : H oo v '
. R | r i . ' i i . H ! i . 1 H
1360 b e : : , . el : R — ! — :
3 L e‘ | } S o ; | | § 1 o ]
: -_; : i ? __‘_\1; T‘_‘__[_.A.,... . P S i ,{[.. - g LR e A ..5....- ::-_-...- -4
1350 Frrre b AN s 2N S S AU WA S G
1320 | - fm e L LA RSN NN SN SN B ‘L A b
P ‘_ i i ! Se i : : | i 5
- : ' ;. e B T e i . NS ; . R P N PRI T I T
! oo ; P ; : N : i ! o { : 5
o0 PR S S ; : S~ o NSNS NS S B
’ : ' : r i 5 ] T | : i I T R A R
! : | . E o : P Py ‘ T : i Los Angeles County Drainage Area
gL v B . L — : , N - ey 1 L " } - Reservoir Regulation Manusl
S { ; ; ; : \ ; f o ¥hittier Farrows F.-C, Reservoir
! | b Tt ! } : ‘ ; i
- : = : A\ : o o
. i 2 L : I OPERATING CURYES

1260 : : : —— ‘ : ’
0 10 20 30 40 50 60 70 :
CAPACITY 1IN THOUSAKDS OF ACRE-FEET San Gabrisl Flopd-Control Reservoir
0 1 2 3 4 5 & 7 8 9 10 11 12 13 0ffice of the District Engineer

DISCEARGE IN THOUSAND C.¥.5. Los Angeles, California
To ascompany report dtdsl Oct. !.!957

’ PLATE B-37

¥



CORPS OF ENGINEFRS

T 1 Lo 'l.;___ N SREERE N I EESSETEE MRS SUNE SRR KR
...... H " T : v 1° : F T
2400 i \—H'OP oF DAY IL. 2&05.01 s :
o0 5T T ; T
N e _q".i.__ﬂ_.-““Awuun_ﬁg__ N P -
b , | L - z %
=390 1 AT ; : l ' ! o o
SEEENEN ECIET) VSOV TR RRRUES SRR AU0Y DN CERN RO S o UULTE SRS O L
} T T TR T T | 7
2320 ~ : Y L . R s . Lol
o 19 20 30 ho 50 60 s _ REEE
DISCEARGE IK THOUSAND C.F,S, e Rl S I Sl S S SEIEE
‘ ARZA IN ACRES B R & |
180 160 140 120 100 80 60 Lo 20 0 I U T AR RS R
. : ] T i B SRR RN SETREE | i ! " T R T 1 T - T : i : ) : 1 !
: R 1 i, ! Lt : o . X e B WA B '
-3 2400 - e S ;.f\.‘x - e e r i — | : : _
-. N e I U ST U v Ay : : "~ TOP OF DiM EL. 2uo5 o] -. =
; . E - ..i B T._....E_. DY ,..I. //'l/ . . _ . .. U !'T" . E . ; ;_ - : z - _— I,.__......j. -
= ; i | _ ! i t ! S 1 :
. 2380 b e e e S T :
i . i g i ' P ! : ! ; : ' oo o . . i
1 . + H H ' . s . ) . . "_ _i_‘_ IRESIUNUE SRS S I o
S | N A 3 l " ; i : AR - i
S 2360 e e e ] b : i e L
RN - S O SRR S S
g, P il 4
% 2340 § ] T wor:s
£ St e FOR WATER SURFACE RLEVATIONS [——1=—
£ 2320 et | ol . i | ABOVE SPILLWAY CREST, THE GATES
. ' i .U 1 | ARE GRADUALLY CLOSED TRANSFERRING | | .:
=~ 7 iiTe st ot o) QUITLOY TO THE SPILLWAY, T
o ; . 5 _ i R
§ 2300 [ —-__-’:_“_.”‘“‘i." | - 1 R .
. X ! ] H i ! 1 .- R
E:‘ /; } l._.__._. i . f . o 1{ _ . 1#_;_ --‘_..--_P_--f.':f-_
3 2280 |~y ’ —p- ; -+ e et : ; ——
hl {_/ . i i . ! H i i i P l i : : . . '
' e N I - _,_-’,;,_ ——aam _,A.._ﬁ-__..' - PN e HE . e i ! . PR LIS WL B ELERER
: S 1 R 5 ? SR UL _E
E;2260h_“mflf__”‘“"ﬁ‘"—1 L.: o ; l '.--1 ; : : } B v ST ? ; ;
S . //f/ 1 ........ SR i : \ , . s ESUON TSN SO S SEu
& 2240 f-rmere R o ASEEES S — S L e 1 et ~ ; - -
: : ; : L ! ; ; : AN . i i ! N :
3: P : - - —-- .’g___. : b ._,-I.,._ - ammial . e i - . I . i : \ ! : 4 e < - sabie ,_...,-:___‘L.....?__.___
: = L/ | L | s ‘- : R ! : f. - 3
2220 |- i i e ' ’ ' s e S - .:
: ! o ' 1 i ! : iy R i i \ i
i : - J S : : | : ! : : : 1! ! ‘ P : i
L _ . P */r st B IETTEE S .__'? [ S { _ }_ 4. - ey ; . ; ...‘I._ T ! Sl N - _‘..F_-._.___ .:.__
i} \ o I ! i E : S i : — s i
2200 1 S Loy -'%' I i ! 5 ; 8 L P | E :
. L S U S LU SR SN SR ST SR D il i L I U : . U S e
! / ] . I . ' ; t ' : ; i . i ; : 1 . P
; ; : ) ! i ) o i H . i i ; :
2180 | ol T e E— I : O N SO
I ; a : : : ? P ' e : s '
////- et o S SR LR T ;- ! : : - et Loe Angeles County Drainmsge Area
£ ! N : : i § P Reservoir Regulation Manuel
2160 f-— : ; e : ; T ] 5 | Wnittier Narrows F.~-C. Reservoir
B S e D M : i . £ 3
: 7 i ! : i f N H H i
; ; f ;» t ! B : ; ‘ ' ' ! OPERATING CURVES
6 8

2140
0

3

CAPACITY IX THOUSANDS OF ACR

10
Z-FECT
6 8 10

DISCHARGE IN THOUSAND C,F.S.

14

14

Cogswell Flood-Control Heeervoir

|Po accompeny report dtds 1Oot. 1967

Office of the Dietrict Engineer
Loe Angeles, California

PLATE B~-36



CO3PS OF ENGIHEEHZ

f

"ZL

FAET ABOVE MRAN SEA L0V

WATER SURFACE ELRVATION I3

a7s

SR B

ARt R
IO

Sl

Mt SPTLLWAY BISCHARGE|:
B R R R e

~H SPIL

T 0.

B

ST SN SRS IR FsS! I
LWAY CREST EL. 970.0 [ { 7"~
..‘_i - ?4.

L SR T T

SxersdIOR AR

0
970

10

b

12

14

18

20 22

DISCHARGE I¥ THOUSAKD C.F.S.

ARFA IN HUNDREDS OF ACRES

980

e e frr—

Q70

i i

. 1KQTE:

- FOR WATER SURFACE ELEVATIONS
ARCVE SPILLWAY CREST, THE GATES

.. o H
e Jo s ?_._.___._I'?_,.E._..__j_.. _...?_..._._.

o] - — .
950 co ARE GRADUALLY CLOSED TRANSFERRING
R = I | OUTFLOW TO THE SPILLWATY,
9”’0 | : ; B .
S T ) [ T E N B S
930 [— - ; . O B R S
Sl EENL FOSESUNR T SUS SRUETUUR SUUUF It SOOE UV FOE JUUES NN
’ : L : ‘-_ ' 3
520 == — S N S e FO B Ko
B L EORE SRS C S S AR SN SR Y S
910 : . . ; S ; Lo T T
s { R e A : o S SR SR LA SV S P N Vo s o T N M NN S 5 s B -
} : ; T z ) i . R A Los Angeles County Dralnage Area
900 1 : : - g%%,g;s,cg‘;ggs FOR |} ; S : . Reservoir Regulation Manual
N o ' SIPER o bt = _ SN oo o ] Wnittler Narrows F.-C. Baservoir

[ Y S

) .“._...

890

R

g

OPERATING CURVES

: =L: fi': R "% fé . : \- T i _44i;;

i EEE B N RERE S H S : : ¥ ;' |Puddingetone Flood-Control Reservoir

ﬁ - T B PR i e . - R 1 Office of the District Engineer
SRR B S _-_Il?... i . o & et e RTINS ERLREA I -_-'---'4-;;--1- TS Rt S SRR R R '-%-’--,—:1 Los Angeles, California

G i S T P A T - - [fo accompany report dtdsl Oct. 1967
— B S T S  ?7__**H?meT . - EL_ fi\ _Ti_ﬁfl_-ﬂ_ i ""T_ ‘.! T f- ....

10

CAPACITY IN THOUSANDS OF ACRE-FEET

y

5

6

DISCHARGE IN HUNDRED C.P.S.

18




PART C
CONSERVATION USE AND OFPERATION FOR DIVERSION OF WATER

WHITTIER NARROWS FLOOD-CONTROL FESERVOIR
SAN GABRIEL RIVER BASIN, CALIF,

1 CCTOEER 1957

RDJLY¥¥2dD
NOLLYANASNOD



No.

TABLE OF CONTENTS

PART C

CONSERVATI ON USE AND OPEATI ON FOR DI VERSI ON WATER

Page

AUt hOr i LY. C1

Qperational requiremEnNt S, .. ... e C1

Cooperation with other agencies............. . ... C1

Conservation operati ON. .. ... ..ttt e e e C2
TABLES

Title Page

C1 Wittier Narrows flood-control reservoir, outlet

gate operation schedule for conservation...................... C5



PART C
CONSERVATI ON USE AND OPERATI ON FCR DI VERSI ON OF WATER

VWHI TTI ER NARROWS FLOOD- CONTROL RESERVA R
SAN GABRI EL RI VER BASI N, CALIF.

1. Authority.--Authority for conservation operation at Wittier
Narrows Reservoir is contained in the 2d endorsenent fromthe O fice,
Chi ef of Engineers, dated 18 Cctober 1956 to basin letter fromthis
of fice, subject: "Conservation Storage in Wiittier Narrows Dam
Project," dated 12 Septenber 1956.

2. Operational requirenents.--Conservation operation at Wittier
Narrows Reservoir is acconplished in accordance with regul ations
cont ai ned herein to achieve the follow ng objectives:

a. To pass the normal flow of the San Gabriel River, up to
5,000 cubic feet per second, through the spillway gates to satisfy
exi sting downstream water rights.

b. To pass rising water flows in Mssion Creek through the
damin accordance with the desires of |ocal interests.

c. To divert rising water flows (up to 50 cubic feet per
second) fromthe R o Hondo approach channel through the 36-inch diver-
sion conduit in the left abutment of the outlet works to the origina
Ri o Hondo channel behind the |left bank of the concrete outlet channel

d. To develop, during the stormrunoff, a conservation poo
for downstream spreadi ng by the Los Angel es County Flood Contro
District. This pool is devel oped above the Ri o Hondo outlets to
el evation 195.5 (about 1,000 acre-feet) during rising stages by
limting the outflows to an average of 600 cubic feet per second. It
i s maintai ned by maki ng outflow equal inflow up to a conbined Ri o Hondo
and fl ood flow channel inflow of 10,000 cubic feet per second. A
conservation pool is again devel oped to elevation 195.5 during falling
stages when the inflow recedes to 10,000 cubic feet per second. This
pool is maintai ned by nmaki ng outfl ow approxi mately equal to inflow
until the inflow recedes to 600 cubic feet per second.

3. The above operational requirenents are necessary to satisfy
downstreamwater rights and to conpensate for the normal percolation in
the Rio Hondo channel that occurred prior to construction of the
concrete-lined channel bel ow the dam

4. Cooperation with other agencies.--The Los Angel es County Fl ood
Control District is the representative of the various water users
af fected by the operation of the Wiittier Narrows project. This




of fice and that organi zation are connected by tel etype and
a direct private tel ephone line to assure uninterrupted
conmuni cations for flood control and conservation operation
of Whittier Narrows Reservoir.

5. The Los Angel es County Flood Control District
operates the R o Hondo Coastal Basin spreading grounds down-
streamfromthe reservoir (pl. A-12). Diversion of |ow
flows into the spreading grounds is affected by neans of a
headwor ks consisting of 3 tainter gates in the floodfl ow
channel and 4 slide gates in the left |evee. The tainter
gates are kept in a fully raised position, (above the
channel ) except when the spreadi ng grounds are bei ng operated.
An operator fromthe Los Angeles Country Flood Control District
is required to be on duty whenever the tainter gates are
closed. A direct-line tel ephone has been installed between
t he di version headworks and the outlet control house at the
dam so that operations during spreading periods can be co-
or di nat ed.

6. Conservation operation.--Wiittier Narrows Reservoir is
operated for conservation as follows:

a. Spillway gates Nos. 1, 4, 6 and 9 are open 1.6
feet and the other gates are closed prior to the occurrence
of a storm These gate settings restrict the discharge to
5,000 cubic feet per second at reservoir water-surface
el evation 208 (sill of floodflow channel) in the event that
an unexpected flash flood should occur prior to the arriva
of the operator for the spillway gates. This is required for
downstream protection until the channel is constructed. At
the beginning of a storm gates Nos. 1, 4, 6, and 9 are set
at 2.1 feet and remmin at that opening until the reservoir
wat er surface reaches elevation 206.0 feet (outfl ow approximately
5,000 cubic feet per second). Wen the water surface exceeds
el evation 206.0 feet, the gates are operated so as to limt
outflow into the San Gabriel River to 5,000 cubic feet per
second (table B-2).

b. The M ssion Creek conduit is used to pass rising
wat er through the damin accordance with the desires of |oca
interests. They have requested that flows be linmted to 5
cubic feet per second during storns. Wen heavy runoff is
occurring, the gate at the intake structure of the conduit is
closed to prevent water with high silt content fromentering
M ssion Creek. This gate can be operated until the reservoir



wat er surface reaches el evation 202.5 feet, above which

the gate control becones inundated. (If flows have not been
throttled before the gate control is inundated, emergency
control can be effected by closing the slide gate in the
access gallery at the downstream end of the conduit.)

c. The outlet works and diversion conduit through
the left abutment of the outlet works are operated to divert
rising water fromthe R o Hondo approach channel into the
original R o Hondo channel behind the left |evee of the con-
crete floodfl ow channel. The di ke extendi ng upstream from
the left pier directs low flows through the left gate (gate
No. 1). Normally, gate No. 1 is closed and the gate on the
36-inch diversion conduit is open. Under this system of
operation, the depth of water in the approach channel above
the left gate will provide sufficient head to insure passage
of 50 cubic feet per second through the conduit before over-
t oppi ng of the diversion dike occurs (elev. 188 feet).

Aut omat i c equi prrent has been installed on gate No. 1 so that

in an energency it will rise automatically to the nornal
position for flood operation whenever the reservoir pool reaches
el evation 189 feet. It will automatically close to conserve

wat er when the pool recedes to elevation 187 feet. The gate
on the 36-inch diversion conduit is closed during high fl ows.

d. The R o Hondo outlet gates are operated to con-
serve stormrunoff by devel oping a conservati on pool to ele-
vation 195.5, when the inflow is 10,000 cubic feet per second
or less, during rising of falling stages. When the inflow re-
cedes to 600 cubic feet per second, the pool is drained at that
rate. During operations for conservation, a qualified engineer
fromthe Los Angeles District will direct gate operations from
the District Office, or fromthe damif comruni cati ons shoul d
fail. Al gate changes will be coordinated with the Los Angel es
County Flood Control District's dispatch office and R o Hondo
di ver si on headwor ks.

(1) During rising stages, the gate operation
schedul e for conservation shown in table C1 is followed. Under
this operation plan, releases are restricted to an average of
600 cubic feet per second (capacity of spreading grounds) to
wat er-surface el evation 194.5. Above this elevation, rel eases
are gradually increased to 10,000 cubic feet per second at
wat er-surface elevation 195.5. If the inflow exceeds 10, 000
cubic feet per second, causing the water-surface elevation to
rise above 195.5, the outlet gates are fully opened and the
current fl ood-operations schedul e foll owed.

(2) During falling stages, the current fl ood-
operations schedule is followed in reverse to water-surface



el evation 195.5. Between water-surface elevations 195.5 and 193.5,
the outlet gates remain fully open. |If the water-surface falls be-
low 193.5, indicating that the inflow has receded to 10,000 cubic

feet per second, a conservation pool is developed to elevation 195.5
and mai ntai ned by maki ng outfl ow approxi mately equal inflow. The out-
flowis determined fromthe conbined i nfl ow as nmeasured at gagi ng
stations |ocated on Al hanbra Wash near Klingerman Street, on the R o
Hondo bel ow Garvey Avenue, and on the floodfl ow channel at Rosenead
Boul evard. This inflowis plotted and extrapol ated one period to
determ ne required outflow. Average inflow nay be conputed using
storage change and outflow. When the inflow recedes to under 600 cubic
feet per second, the pool is drained at that rate. After the inflow
recedes to 100 cubic feet per second or less, gate No. 1 may be
closed, if the Los Angeles County Flood Control District requests
such a closure, to facilitate diversion of water through the 36-inch
di version conduit.
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Whittier Narrows Dam and Reserv

Request for Trial Implementatic

of Alterations in the COperatior

Schedule of Outlet Gates

Col. Hugh G. Robinson

District Engineer

U.S. Army Engineer District, les Angeles
300 North Ios Angeles Street

los Angeles, CA 90012

Dear Colonel Robinson:

,;, The current drought in Northern Califormia and the less than normal rainfall
3 amounts State-wide czuse us to propose the immediate implementation of an

p additional conservation measure that we have been investigating. This

H proposal, which can be readily implemented, is to reduce the amount of

i storm Tun-off reaching the ocean through the Rio Fondo and San Gabriel

River Chanmels.

In past years, storm yun-off in amcunts averaging 15,000 acre-feet per year
have been released from Whittier Narrows Dem to the San Gabriel River and
have been "wasted" to the ccean. This ntwasted" water coul
served if the flow rates had been equal to or less than the intake capacity

of the San Gabriel River Coastal Basin Spreading Grounds plus the infiltration
cepacity of the San Gabriel River from the Whittier Narrows Dam to Florence

Avenue. Whenever the flow rates exceed about 300 ¢fs, water is "wasted" to
the ocean.

4 have been con-

s IR IR

During periods of "wasting" weter to the ocean on +he San Gabriel River
system, the Rio Honde spreading gystem often had additional capacity for
conservation. Because of this conditiom, we undertoock a study on minimizing
the "waste" by changing gate operations at Whittier Narrows Dem and diverting
storm water from the San Gabriel River to the Fio Honde system.

The theoretical computations for the study heve been cempleted and a report

is now in the preparation stage. The results of the study indicate that the
Zverage anmial conservation benefit attributable to our proposed gate Opera-
tions is about 3,000 acre-feet of local water. Under current water values,
the savings to water users is about $150,000 per year and even greater savings
are antieipated in the future &s the water costs have been projected to more
than double. One of the criteria of our study was 1o not change the flood
routing through the Whittier Narrows Reservoir during major. storms.
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Col. Hugh G. Robinson
Page 2
February 22, 1977

- Based on the results of our study, we are requesting that changes in the gate

operation schedules of the San Gabriel River and the Rio Hondo be implemented
during the 1976-77 storm season. This schedule will allow diverting excess
conservable water from the San Gabriel River system to the Rio Hondo Conserva-
tion Pool, At the Rio Hondo side, we propose a revised conservation release
schedule averaging 700 e¢fs. This will permit more conservation at the down-
stream facilities before flood releases are made from the dam whiceh would
bypass the Rio Honde Coastal Basin Spreading Grounds.

We have discussed this proposal with Mr. Robert Land, Chief of your Operation
Eranch, who-has been very cocoperative in assisting with our conservation
Trogram. . :

Enclosed is ocur proposed operation schedule for the Whittier Narrcws Reservoir,

If you have any questions regarding this proposal, plezse contact
Mr. C. J. Reinhard at 226-4381,

Yours very truly,

A. E. Bruington, Coief Engineer
El:go
Ene.,
ec: Mr. William M. Whiteside, Secretary (Enc.)
San Gabriel Vazlley Protective Association

P.0. Box 1026, Perry Annex
- Whittier, CA 90603

Addressee (2)
Eydraulic -

Water Conservation (3) (Messrs. Ostrem and Reinhardk’ﬁ;b Files)

.

-21-



DEPARTMENT OF THE WREY
LOS ANGELES IISTRICT, conres EFGINEERS
F. 0. BOX 2714
LOS ANGELES. CALIFORNIA soOESs

28 March 1977

+ 4T
Mr. A. E. Bruington, Chief Engineer Egor s
Los Angeles County Flood Control District

P.C. Box 2418, Terminal Anhex

Los Angeles, California 9005|

Dear Mr.‘BruingTon:

Please refer to your File No. 70.4§, Whittier Narrows Dam and Reservoir,

Request for Trial Implementation of Alterations in the Operations Schedule
of Outlet Gates.

We have reviewed your proposed cperation plan and agree It wil! save a sub-
stantial amount of water that would ordinariiy be "wasted" +o the ocean., The
plan shoutd be implemented, on a frial basis, +his coming flood season,
However, to insure proper operation of the L. A, Telemetry System, the
ocperation of gates Nos. 2, 3,587 is recommended as shown on Whittier

Narrows Floed Control Reserveir Spiliway Gate Operation Schedule for San
Gabriel Conservation Poo|.

Under certain storage conditions in San Gabriel and Cogswel | Dams, water
could be stored behind Santaz Fe Dam for conservation purposas,
servation plan, as outlined in +he Santa Fe Reservoir Regulation Manual .
could be impiemented at the beginning of next flood season along with +he
Whittier Narrows plan. Los Angeles County Fjood Control District personnel
could operate Santa Fe Dam for conservation in 2 manner similar to Their
conservation operation of Whittier Nerrows Dam. The details of operation
can be worked out prior to next flood season.

While implementing the above interim plans, +the Los Angeles County Fiood
Control District and the Corps could look into The possibility of infringing
stightiy upon ficod control storage’on +the San Gabriel River system with the
idea of greatily improving water conservation benefits,

Please contact Mr. Robert Land at (213) 688-5620, to establish conservation
operating criterta for Santa Fe Dam and to initiate discussions on the addi-
Tional conservation.

. i - Sincerely yours, _
—— ‘__: “a L Wiﬁr
N CIiE:i&{» o
- HUGH G. ROBINSON
- CoL, CE
@ﬂu Q, : District Engineer
kil
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Water Conservatioi iles

A3
G FLPOD CONTROL DISTRICT
PO BOX 2418 TERMINAL ANNEX
LOS ANGELES. CALIFDRNIA 90051
4 E 3RU|NGTON' 'rn.unou:.zzs-uoi ass;Mc::; 5::": ENG nooes
EMICF ENGINEER CHESTER MAGNESE
JWARD M HAILE June 2, 1977 JOHA W TETTEMER

Lo bF EERLUYY FPHGINIEY ADMINIETHATIVE DER. ™Y
. JAMEE T DAVIE

IN REPLY PLEASE REFER TD

FILE MO 70 . 4]

Whittier Narrows Dam

and Reservoir

Reguest for Implementation
.of 2,500 Acre-Foot Pool

Col. Hugh &. Robinson

District Engineer

U.S. Army Engineer District, Los Angeles
300 North Los Angeles Street

Los Angeles, CA 90012 .

Dear Colonel Robinson:

The Flood Control District proposes to enlarge the conservation pool at
Whittier Narrows Dam and Reservoir. The results of our study, in
conjunction with the recently implemented alterations in the operation
schedule of outlet gates, indicate that enlarging the storage capacity
to 2,500 acre-feet will resuit in an average annual water conservation
berefit of about 4,500 acre-feet or a savings to water users of about
$225,000 per year at current water values.

The 1,000 acre-foot conservation pool, for which we currently have a
license, inundates the area west of Rosemead Boulevard and south of
San Gabriel Boulevard beliow Elevation 194.5 feet. The proposed
2,500 acre-foot pool would inundate that same arez up to

Elevation 201.6 feet. Inundation areas and improvements needed to
be made by the District are shown on the enclosed "Map A",

The existing o0il wells and any other structures within the proposed
inundation area will need to be protected by earth levees except as
noted below. These levees will be constructed to Elevation 205 feet,
providing more than 3 feet of freeboard (approximately 900 acre-feet
of additional available storage) above the proposed maximum water

surface elevation. The approximate locations of these levees are
shown on enclosed "Map A".

One well, Century 0il Management Company Well No. 1A, located south
of the fiood flow channel, is too distant from the bulk of the others
for a levee protection to be practical. The most economic alternate
appears to be raising the well. The concrete pads for Century 01l
Management Company Well Nos. 21 and 22 are presently at

Elevations 204.2 feet and 205.0 feet, respectively, and are considered
protected "as is". '
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Col. Hugh &. Robinson

N Page 2
U June 2, 1977
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Suitable material for use in constructing the protective levees is
available from within the existing 1,000 acre-foot area. We propose

using the grading plan from the previous clean-out operations as the
basis for removal of material.

Based on the results of our study, we are requesting that (1) your
office make an evaluation of the flood routing through the reservoir
for your "Project Flood" with a 2,500 acre-foot conservation pool and
(2) negotiations be started by your Real Estate Division with the oi]
companies and, other parties presently under lease with your department.
Assistance will be provided by our staff in these negotiations through
explanations of the concepts. Gate operation schedules for the

Rio Hondo and San Gabriel River were developed as part of our study

to enlarge the conservation pool and are enclosed for your review..

i i e i 3

This project has been included in our 1977-78 Budget request and may

be eligible for funding by the Economic Development Administration (EDA)
through the Local Public Works Employment Act (LPW) as a drought project.
In order to meet LPW criteria, this project must be ready for construction
not later than August 1977. This accelerated timetable requires approval
of the design and environmental assessment parameters by your department

R - not later than mid-June. The following parameters are currently being
) used in our design phase: _

%}.ﬁ'w Wi

,i' Pool operating water surface elevation 201.6 feet
; Levee top elevations ' 205.0 feet

Levee side slopes (subject to pending soils analysis)  2%:1

The storm of May 8-10, 1977 provided an excellent opportunity to review
the benefit attributable to the recently jmplemented gate operations
changes. During this storm alone, approximately 3,000 acre-feet of
water flowed into the conservation pool from the San Gabriel River at
rates up to 3,000 cfs. Only about 750 acre-feet of excess water was
"wasted" to the ocean. Without this new operation, however,

3,000 acre-feet would have been "wasted". Therefore, the net benefit
attributable to the new gate operation schedules was 2,250 acre-feet.

R A

18]
o

._'
B4

We certainly appreciate the cooperation given the Flood Control District

In our conservation efforts and look forward to establishing conmservatien
Plans at other facilities.
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Col. Hugh Robinson
Page 3
June 2, 1977

Yours very truly,

- For and in the absence of
A. E. Bruington, Chief Engineer

Howard H. Hajle
Chief Deputy Engineer
BRL:go

Enc. 3

cc: Mr. William M. Whiteside, Secretary (Enc. 3)

San Gabriel Valley Protective Association
P.C. Box 1026, Perry Anne
Whittier, CA 90603 '

Addressee (2)

Mr. Hall

Mr. Magness

Mr. Tettemer
Design

Hydraulic
Management Systems
Project Planning
R/W Acquisition
R/W Engineering

Water Conservation {(3) (Messrs.POStrom and Reinhard; W/C Fi}esbﬂ””’
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SPLRE«MM- (F) .- 16 August 1977

Mr. A, E, Bruington, Chief Engineer

los Angeles County Flood Control Distrier
+ O. Box 2418, Terminal Annex

los Angeleg, California 90051

Dear Mr, Bruington:

Reference is made to your letter, dated 2 June 1977, Tregarding the log Angeles
County Flood Control District pProposal to enlarge the conservation pool to
2,500 acre-feet at Whittier Narrows Flood Control Bagin,

showing in detaf] Proposed levees, ggid letter and drawinge being on file gt 3;
the Los Angeles District Corps of Engineers, 300 North los Angeles Street, .

This right of entry is granted subject to the following conditions

&. That the grantee sghal? furnish & legal description ana draving delin-
eating the grea that enc ’
under Easement No, DA904-353-CIVENG~62‘152-to the Chief
U. 8. Army Corps of Engineers, Los Angeles Distriet, P. 0, Box 2711, log

LI

Angeles, California 90053.

b. That the Erantee shall execute ac amendment to Easement No. DA-04-
353-CIVENG-62-152 incorporating the additional areg required.

€. That the above-mentioned construction shall be subject to the general
Supervision of the chief of the_Engineering Evaluation and Mzintenance Sect

ion,

+ Robert I, Gray, or hig representative; and thar Prior to the start of

* tonstruction Mr. Gray shall be contacted at (213) 283-2759, ;

: ' : !
d. That any deviation from Proposed constretion plans or problems aris- ]

ing therefrom shall be subject to the approval and/or coordination of said
Section chief.,



SPLRE=MM~(F)

16 August 1977
Mr. A. E. Bruington

d. That any deviation from proposed construction plans or problems aris-

ing therefrom shall be subject to the approval and/or coordination of said
section chief. '

e. That the exercise of the privileges hereby granted shall be without
cost or expense to the lnited States. .

f. That any property of the United States damaged or destroyed by the
grantee incident to the exercise of the privileges herein granted shall be
promptly repaired or repleced by the prantee to the satisfaction of the United
States; or in lieu of such repair or replacement the grantee shall, if so
required by the United States, pay the United States money in an amount suf-
ficient to compensate for the loss sustained by the United States by reason
of damage to or destruction of Govermment property.

g. That the United States shall not be responsible for damages to property
or injuries to persons which may arise from or be incident to the exercise of
the privileges herein granted, or for damages to the property of the grantee,
or for injuries to the person of the grantee, or for damages to the property
or injuries to the person of the grantee's officers, agents, servants, or
employees or others who may be on Govermment premises at their invitation or
the invitation of any one of them, arising from governmental activities on

the szid premises, and the grantee shall hold the United States harmless from
any and all such claims. - :

h. That it is to be understood that this grant is effective only insofar
as the rights of the United States in the property involved are concerned,
and that the grantee shall obtain such permission as may be necessary on
account of any other existing rights, if any.

We ask that the duplicate copy of this letter be executed in the space provided
below by your authorized representative and Teturned to us as soon as possible.

Sincefely yours,

» . .-
Coffre f P
EDGAR H, MILLIER :
Acting Chief, Real Estate Division

This authorization is accepted this day of 1977

subject to the conditions set forth herein.

105 ANGELES COUNTY FLOOD CONTROL DISTRICT

By:

Title:
2

a1
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Whittier Narrows Flood Control Reservelr Qutlet Gate Operation Schedule for '
Rio Hondo Conservation Pool INSTRUCTIONS -

When ressrvoir 1. Communication with Ehe District office, extsting.
Step water surface Gate setting for gates as indfcated Qutlet
: a. Notify the Hydraulic Operations Center when

No, is between Discharge
elevations No, 1*  No. 2 MNo, 3 No, 4 a gate change will be required according to
: the schedule.
; feet Above Feet of Feet of Feet of Feet of Cubic Feet
| Hean Sea Level Opening Opening Opening OUpening Per Second . b. To report gate settings, while operating on
! schedule, give the appiicable step number only,
I 1 184 - 188 2.6 *H() 0 *+( g- 700
P 2 188 < 183 2.3 ] 0 0 650 « 750 ¢. Notify the Hydraulic Operatfons Center if
N - Qg 3 183 - 190 1.8 i} 0 0 650 - 750 unable to set the gates as Instructed,
i ' 4 190 - 191 1.5 D 0 0 650 - 750
5 191 - 192.5 1.4 0 0 0 650 - 750 2. Comunications with the District office, Interrupted.
6 192.5 -« 195.5 1.2 0 0 0 650 - 750
7 -195.5 - 197.5 1.1 0 0 0 650 - 750 8, Follow tha gate operation schedule,
8 197.5 - 199.5 1.0 0 0 ¢ 650 - 750 i .
g 199.6 - 200.5 0.9 O 0 0 650 - 750 3. HNotification to Los Angeles County Flood Control
10 200.5 - 201.6 0.8 0 0 0 650 - 750 bistrict.
1 201.6 - 201.8 1.2 0 H ] 980 - 1,00C
12 201.8 - 202.0 1.2 0.5 0.6 1.2 2,960 - 3,000 8, Notify psrsonnel at the Los Angeles County
13 £02.0 - 202.2 1.5 1.5 1.5 1.5 4,960 - 5,000 flood Control District spreading grounds
14 202.2 - 202.4 2.2 2.2 2.2 2.2 6,800 - 7,000 _ prior to making each gate change.
15 202.4 - 202.6 . 1.4 (3.8 3.4 9,880 - 10,000 '
16 202.6 - 208.7 19 19 19 19 27,000 - 40,800 4, - During falling stages.
17 Above 208.7 Go to Table B-1, Step 3 :
a. Gate operation schedule followed in reverse
| . to water surface Elevation 202.6. Betwaen
| - Elevations 202.6 and 199.5 the outlet gates
* For conservation of rising water, Gate No, 1 opens automatically at Elevatior 189.0 remain fully open. When the water surface
on rising stages and closes at Elevation 187.0 on falling stages. Automatic operation elevation recedes to 199.5, a conservation
{s shut off when dam tender fs on duty. pool {s developed to Elevation 202.6 and
- ** Gate Nos, 2, 3, and 4 open to 19.0 feet prior to arrival of dam tender. These gates maintained by making outflow equak {nfiow.
closed after dam tender arrives. After the inflow recedes t0.700 cubic fest
per second, the reservpir is drained at that
rate. :

NOTE: Gates are regulated for flood operations above Elevation 202.6.




