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SANTA FE FLOOD CONTROL BASIN

PERTINENT DATA

Construction completion date
River system
Drainage area
Sediment contributing drainage area
Reservoir:
Elevation
Debris pool
Spillway crest
Spillway design surcharge level
Revised probable maximum flood surcharge level
Top of dam
Area (Survey of September 1982)
Spillway crest
Revised probable maximum flood surcharge level
Top of dam
Capacity (Survey of September 1982)
Spillway crest
Revised probable maximum flood surcharge level
Top of dam
50-year sediment allowance (revised)
Dam:
Type
Top elevation
Height above original streambed
Top length
Top width
Spillway:
Type
Crest elevation
Crest length
Design surcharge on spillway crest
Discharge at design surcharge
Outlets:
Gates-type
Number and size
Gate sill elevation
Conduits:
Number and size
Length
Maximum capacity at spillway crest
Regulated discharge at spillway crest
Reservoir design flood (original - 1940):
Total volume (5-day)
Inflow peak
Spillway design flood:
Volume (24-hour)
Inflow peak
Revised reservoir design flood (post-1961)
Total volume (3.5-day)
Inflow peak
Revised spillway design flood:
Total volume (4.5-day)
Inflow peak
Historic maximum:
Maximum inflow (mean hourly)
Date
Maximum release
Date
Maximum water surface elevation
Date
Maximum storage
Date

mi?
mi?

ft, NGVD
ft, NGVD
ft, NGVD
ft, NGVD
ft, NGVD

acres
acres
acres

ac-ft
ac-ft
ac-ft
ac-ft

ft, NGVD
ft

ft, approx.

ft

ft, NGVD
fit

fit

/s

ft, NGVD

fit
ft’/s
/s

ac-ft
/s

ac-ft
ft/s

ac-ft
/s

ac-ft
/s

ft*/s
ft’/s
ft, NGVD

ac-ft

January 1949
San Gabriel River
236

20.54

456
496
508.4
508.2
513

1084
1258
1298

32,109
46,712
53,088

8000

Earthfill
513

92
23,800
30

Overflow concrete ogee
496

1200

12.4

200,100

Vertical lift
16 - 6'W X 9'H
421

16 - 7.33'W X 7.33'H
515

41,000

41,000

129,300
81,600

184,000
238,000

171,400
96,000

556,000
222,000

26,400
2-25-69
26,800
1-26-69
473.97
12-19-66
14,400
12-19-66
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NOTI CE TO USERS OF THI S NMANUAL

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

EMERGENCY REGULATI ON ASSI STANCE PROCEDURES

In the event unusual conditions arise, the Reservoir Regul ation Section, Los
Angeles District Ofice can be contacted by tel ephone at 213-452-3527. See table

9-1 for other inportant tel ephone nunbers for reservoir regul ati on assi stance.

ORGANI ZATI ON CF MANUAL

This manual is divided into chapters, indicated by Ronan nunerals. Wthin
each chapter are nunbered paragraphs, which are major topics discussed in the
chapter. Tables and figures cited in the text of each chapter are presented at
the end of that chapter. Plates cited are located in the back of the manual.

Exhi bits are included in the back as appendi ces.
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| - 1 NTRODUCTI ON

1-01 Authorization

This Santa Fe Dam Water Control Mnual was prepared in conpliance with
the followi ng directives: Engineering Regulation (ER) 1110-2-240,
"Engi neering & Design, Water Control Managenent", dated 08 COctober 1982;
Engi neeri ng manual (EM 1110-2-3600, "Engi neering and Desi gn, Managenent of
Water Control Systens,"” dated 30 Novenber 1987; and engi neering Techni ca
Letter (ETL) 1110-2-251, "Engi neering and Design, Guide for Preparing Water

Control Manual s", dated 14 March 1980.

1-02 Purpose and Scope

This water control nanual provides a detailed plan for regul ation of
Santa Fe Dam and Reservoir on the San Gabriel River for the purpose of flood
control. Santa Fe Damis |ocated approxinmately 4 miles downstream of the
nout h of San Gabriel Canyon, about 16 mles east-northeast of the Los Angeles
Civic Center, and 3 niles west-southwest of the town of Azusa (see pl. 1-1).
Maj or topics in this nmanual include: authorization, history, and description
of the project; watershed characteristics; hydronmeteorol ogy; data collection
and comuni cati on networks; hydrol ogic forecasting; the water control plan

and responsibilities and coordination for water control nanagenent.

1-03 Related Manual s and Reports

Manual s and reports with data and information relevant to the

information in this manual are listed in table 1-1

1-1



1-04 Project Owner

Santa Fe Dam and Reservoir was constructed and is owned and operated by

the U S. Arny Corps of Engineers (COE), Los Angeles District (LAD)

1-05 Operating Agencies

a. LAD is responsible for the operation and mai ntenance of the dam

reservoir, and outlet works. The outlets are operated manual ly, as needed.
b. The Los Angel es County Departnment of Public Wrks (LACDPW is
responsi ble for the operation and mai ntenance of an adjacent diversion works

for their water spreading facilities.

1-06 Regul ating Agenci es

a. LAD is responsible for devel oping the flood control regulation plan

for Santa Fe Dam and Reservoir, and is responsible for operation of the dam

b. LACDPWis responsible for the regulation of the diversion works for

t he spreadi ng grounds, which are used for groundwater replenishment.

1-2



Table 1-1. Related Manual s and Reports.

U S. Engineer office, Los Angeles, California, "Definite Project
for Construction of Reservoir and Principle Flood Channels, Los
Angel es County Drai nage area, California, Authorized by the Flood

Control Act of 1936," Approved April 1937, revised 1939.

U S. Engineer Ofice, Los Angeles, California, "Los Angeles and San
Gabriel Rivers and their Tributaries, and Ballona Creek,

California", 5 February 1940.

U S. Engineer Ofice, Los Angels, California, "San Gabriel R ver
| mprovenent, Santa Fe Dam Hydrol ogy, Los Angel es County Drai nage

Area, California", Decenber 1940.

U. S. Engineer Ofice, Los Angles, California, "San Gabriel River
| mprovenment, Santa Fe Dam Anal ysis of Design, Los Angeles County

Drai nage Area, California, Volune 1", April 1941.

U S. Engineer Ofice, Los Angeles, California, "San Gabriel River
| nprovenent, Santa Fe Dam Anal ysis of Design, Los Angeles County

Drai nage Area, California, Volune 2", April 1941.

U.S. Engineer Ofice, Los Angeles, California, "San Gabriel River
| mprovenment, Santa Fe Dam Anal ysis of Design, Los Angeles County

Drai nage Area, California, Addendum A", August 1942,

U S. Engineer Ofice, Los Angeles, California, "San Gabriel River
| nprovenent, Santa Fe Dam and Approach Channel, Analysis of Design,

Los Angel es County Drai nage Rea, California Addendum B", My 1944.
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10.

11.

12.

13.

14.

Table 1-1. Related Manual s and Reports (Continued).

U S. Engineer Ofice, Los Angeles, California, "San Gabriel River
above Santa Fe Flood Control Basin, Revised Hydrol ogy, Los Angel es

County Drainage Area, California", My 20, 1944.

U. S. Engineer Ofice, Los Angeles, California, "Post War Project
Statenment, San Gabriel River |nprovement, Santa Fe Dam Part 1,
Schedul e 1, Conpletion of Enbanknent and Spillway; Schedule 2,
Construction of Approach Channel; Part 2, Conpletion of CQutlet

Wirks; Santa Fe Dam California", January 1946.

U S. Engineer Ofice, Los Angeles, California, "San Gabriel River
| mprovenment, Santa Fe Dam Specifications for Construction of

Channel and Levees, Muth of Canyon to Santa Fe Dant, February 1947.

U. S. Engineer Ofice, Los Angeles, California, "Analysis of Design

of 6' x 9 Slide Gates for Santa Fe Dant, June 1947.

U.S. Arny Engineer District, Los Angeles, Corps of Engi neers,
"Operation and Maintenance Manual for Santa Fe Dam San Gabri el

Ri ver |nprovenent, Los Angel es County Drainage Area", July 1963.

U S. Arny Engineer District, Los Angeles, Corps of Engineers,
"Reservoir Regul ati on Manual for Santa Fe Flood Control Basin, Los
Angel es County Drai nage Area, California (San Gabriel River)",

Cct ober 1967.

U S. Arny Engineer District, Los Angeles, Corps of Engineers",
Operation and Mai ntenance Manual, Los Angel es County Drai nage Area

Project, California", Decenber 1975.
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15.

16.

17.

Table 1-1. Related manual s and Reports (Continued):

Cookman & Associates, "City of Irwindale Quarry Rehabilitation Plan,

Phase | Basis for Planning", Cctober 1975.

U.S. Arny Corps of Engineers, Los Angeles District, "lInterim Report
on Hydrol ogy and Hydraulic Review of Design Features of Existing

Dans for LACDA Dans", June, 1978.

U.S. Arny Corps of Engineers, Los Angeles District, "Los Angeles
County Drainage Area, California (LACDA) Review, Los Angeles County,
California - Part 1 Hydrol ogy Report, Base Conditions", February

1988, revised March 1989.
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Il - DESCRI PTI ON CF PRQJECT

2-01 Location

The Santa Fe Damis | ocated near the northern edge of the San Gabrie
Val l ey on the San Gabriel River about four miles belowthe nouth of San
Gabriel Canyon, about 16 niles east-northeast of the Los Angeles Civic Center
and about 3 mles west-southwest of the town of Azusa (see pl. 1-1). The
drai nage area is alnost entirely in the San Gabriel Muntains. A snal
portion of the total drainage area lies on the alluvial fan between the San
Gabriel Canyon nouth and the dam Drainage area boundaries are shown on plate

2-1.

2-02 Purpose

The primary purpose of Santa Fe Damis to provide flood protection for
t he densely popul ated area |yi ng downstream of the dam Santa Fe Dam in
conjunction with Wiittier Narrows Dam provides vital flood protection for the
San Gabriel Valley and | ower portions of the entire Los Angel es County
Drai nage Area (LACDA). Regulation of storage in these two flood contro
reservoirs conplements the conveyance capacity of the San Gabriel, R o Hondo,
and Los Angel es River Channels. The storage allocation for Santa Fe Dami s

shown on plate 2-2.

Currently, no facilities for the generation of hydroel ectric power at
Santa Fe Dam exist, nor are any contenplated. Furthernore, no navigation of
any sort is possible or allowed in Santa Fe Reservoir or in the San Gabrie

Ri ver or Ri o Hondo, either upstream or downstream of Santa Fe Dam



2-03 Physical Conponents

a. Enbanknent. The enbanknent is a zoned earthfill structure with a
crest length of 23,800 feet at the top of the dam (el evation 513 feet Nationa
CGeodetic Vertical Datum (NGVD)) and a crest width of 30 feet. The height
above the original San Gabriel Rive streanbed is 92 feet. The upstream face
of the damhas a slope of 1 on 3.1, and the downstream sl ope varies from1l on
3 at the top to 1 on 5.5 at the toe. Both faces are covered with cobbles 6
inches or larger in dianeter. The enbanknent general plan and real estate
limts (taking line) are shown on plate 2-3. Typical enbanknent sections are

shown on plate 2-4. Photographs of the enbanknment are shown in figure 2-1

b. Spillway. The spillway structure, with a crest elevation of 496
feet NGVD, is located in the right or northwestern abutnent of the dam
| mredi atel y downstream of the overfl ow section, is a concrete lined stilling

basin with a nminimum el evati on of 460 feet NGVD. Riprap for the first 100

feet of spillway channel beyond the downstream end of the stilling basin
prevents scour below the end sill. The spillway channel is 1200-foot w de and
ext ends approxi mately 5000 feet fromthe end of the stilling basin. The

spi |l lway channel invert slope is 0.011039. Spillway outflow was originally
designed to be directed downstreamtoward the point of "El Mnte Island",

| ying between the Rio Hondo and San Gabriel Rivers. The purpose of this
alignment was to split flow between the two river channels; however, it was
recogni zed that it is inpossible to predict the actual path of spillway flow
A series of gravel pits downstream of the spillway has been created or

enl arged considerably during the tinme since spillway construction (pl. 2-5).
These pits will intercept a significant volune of spillway flow. However, it
is not certain the direction that large flows would take. The nost likely
scenario would involve spillway flowinitially filling the Santa Fe Di version

and Buena Vista Channels to capacity, followed by spillway fl ow overwhel m ng
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the Santa Fe Diversion and crossing the channel perpendicularly to enter the
Bl ue Di anond-Santa Fe gravel pit inmredi ately downstream of the spillway
(approx. storage volune = 6900 ac-ft). Storage volunes in the gravel pits
were determined tin a study perforned for the city of Irwi ndale (Report No. 15
of Table 1-1). Once this pit was filled to capacity, flow would nost |ikely
overtop both Buena Rio Drive and Arrow H ghway at their intersection and enter
the Blue Dianond-#2 pit (approx. storage volune = 12,600 ac-ft) and Bl ue

Di amond -#1 pit (approx. storage volume = 8600 ac-ft), respectively. There is
no certainty that both pits would fill equally, or that breakout to or from
one pit would occur sooner than at another. Most likely, once flow has filled
Blue Di anond pits #1 and #2, flow would head west frompit #2 into the Ow
Rock pit (approx. storage volume = 2700 ac-ft) and enter Sawpit Wash and then
Ri o Hondo. Flow frompit #1 would nost likely cross Live Oak Avenue near its
intersection with Arrow H ghway and enter the Pacific Rock Quarry (approx.
storage volume = 9500 ac-ft), the Blue Dianpnd-Sierra pit (approx. storage

vol ume = 8600 ac-ft), and finally the Livingston Gaham El Monte pit (approx.
storage volume = 40,800 ac-ft) before entering the San Gabriel River west of
the San Gabriel Freeway. The path of spillway flow, therefore, is highly
dependent on flow rate, storage volume and filling tinme of each pit, and | oca
variations in flow paths and topography. However, it is certain that the
gravel pits will absorb a considerable portion of the total volunme of spillway
flow during all but the smallest (in which flow would remain predoni nantly
confined to the Santa Fe Diversion and Buena Vista Channel) or |argest spil

events.

The plan, profile, and details of the spillway, and other information
related to the spillway ware shown on plate 2-6. Figure 2-2 shows photographs

of the spillway.

c. Reservoir Qutlet. The outlet structures are located in line with the

San Gabriel River channel wthin the northwest-southeast trending face of the
2-3



enmbankment near the center of the dam (see pl. 2-3). The outlet structures

i ncl ude an approach channel with grouted stone paving at the entrance to the

i ntake structure; an intake structure containing four groups of four gates
each, with separate trash racks on each group; sixteen slide-gated, bell-

nout hed outlets 6 feet wide and 9 feet high; a 30 foot long transition
section; sixteen 7.33 feet square conduits; a service house and float recorder
house; and a large stilling basin below the conduit exits. The sixteen outl et
gates are hydraulically operated, and open or cl ose about one foot per minute.
Gates 3, 7, 10, and 14 may be | ocked in any position, while other gates can be
| ocked only in open or close position. The conbi ned nmaxi mum capacity of the
sixteen outlets is 41,000 ft3s with a reservoir water surface el evation of
496 feet (spillway crest). Plate 2-7 shows the outlet works general plan and
| ongi tudi nal section. Figure 2-3 is a photograph of the Santa Fe Dam outl et

wor ks.

2-04 Related Control Facilities

Cogswel I and San Gabriel Dams, which are upstream of Santa Fe Dam are
operated by LACDP as flood control and water conservation reservoirs. Mrris
Dam which is also upstream of Santa Fe Dam is owned by the Metropolitan
Water District (MAD) for water conservation, and operated by LACDPW \Whittier
Narrows Dam which is downstream of Santa Fe Dam is owned and operated by LAD
as a flood control facility. Some Santa Fe Damoutflow is diverted via the
Santa Fe Diversion into the Buena Vista Channel and percol ated at the
downst ream spr eadi ng grounds (Buena Vista or Peck Road Spreadi ng Basins),

whi ch are owned and operated by LACDPW

2-05 Real Estate Acquisition

Santa Fe Dam and Reservoir project |ands conprise 1840 acres as shown on

pl ate 2-3.
2-4



2-06 Public Facilities

Santa Fe Reservoir has mniml uses other than flood control operations
until 1976, when the first stages of recreation devel opnent began. By 1987,
five stages of devel opnent had taken place, enconpassing 250 acres. These
facilities are managed by the County of Los Angeles through a fifty year |ease
agreenment with the Corps of Engineers. At present, the total area under |ease
is 836 acres. The |ease area also includes 350 acres of wildlife managenent
area with 50 acres of native vegetation set aside as a natural area which has

restricted access. Currently, 136 acres of the | eased area is underdevel oped.

The existing recreation facilities at the Santa Fe Dam i ncl ude extensive
park | andscaping and a fishing pier, group tent camping areas, a wildlife
interpretive center, general parking area and park maintenance facilities as
wel | as an equestrian/bicycle staging area with access to the Larri o/ San
Gabriel River Trail System The Los Angel es County Department of Parks and
Recreation operates and mamintains the federally constructed recreationa
facilities. Plate 2-8 shows the recreation facilities within the reservoir
Table 2-1 lists facilities with the reservoir and their corresponding

el evati ons.
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TABLE 2-1. PUBLIC FACI LI TIES AND THEI R ELEVATI ONS.

SANTA FE DAM AND RESERVO R

El evati on Facility in Basin

(Feet, NGVD)

421.0 I nvert CQutlet Works

455. 0 Access Road

456. 5-458.0 Circuit Box near Picnic B
456. 6 Picnic Area B

460. 0 Picnic Area C

467.0 Recreati on Lake Water Surface
475-520 Spr eadi ng Grounds

475 Equestrian Area

485 Water Conservation Ponds and Di kes
488 Picnic Area A

496 Spi |l way Crest

516.7 G oup Campi ng Area
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Photographs of the Santa Fe Dam embankment.
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Figure 2-2.

Photographs of

the Santa Fe

Dam spillway.




Figure 2-3. Photographs of the Santa Fe Dam outlet works,




[11 - H STORY OF PRQJECT

3-01 Authorization

Santa Fe Dam was aut horized by the Flood Control Act of 1936, approved 22
June 1936 (Public Law 738, 74th Congress), as amended by the Fl ood Control Act
of 1938, approved 26 June 1938 (Public Law 761, 75th Congress). Santa Fe Dam
was i ncorporated into a conprehensive devel opnent plan described in the LAD
District Engineer's report entitled, "Survey of Los Angel es and San Gabrie
Rivers and Their Tributaries, and Ballona Creek, California", dated 5 February
1940. This conprehensive plan was inplemented by the Fl ood Control Act of

1941, approved 10 August 1941.

3-02 Planning and Design

In 1935 and 1936, LAD and the Los Angel es County Flood Control District
(LACFCD) becane partners in a |large Wrks Progress Administration contract to
design a conprehensive flood control plan for Los Angeles County. During the
next three years, a conprehensive flood control system was designed for the
Santa Ana, Los Angeles, and San Gabriel Rivers. Santa Fe Damis one part in
the plan for the construction of reservoirs and principle flood channels on
the San Gabriel River, as described in the report entitled, "Definite Project
for Construction of Reservoirs and Principle Flood Channels, Los Angel es
County Drainage Area, California, authorized by the Flood Control Act of
1936", approved 30 April 1937, and later revised in 1939 to include the
i nfluence and data of the March 1938 flood. Oher design reports include:
"San Gabriel River Inprovenent, Santa Fe Dam Analysis of Design", Volunes I
and Il dated April 1941, Addendum A dated August 1942, and Addendum B dated May
1944; and "Analysis of Design of 6'x9" Slide Gates for Santa Fe Dani dated

June 1947.



3-03 Construction

Construction for Santa Fe Dam began in August 1941 and was suspended in
1943 by the order of the Chief of Engineers at the recommendati on of the \War
Production Board until 1946. The project was acconplished under 4 principle
contracts, which are listed below. Installation of the slide gates was
del ayed by nmetal shortages until January 1949. The total Federal cost
construction was $12, 636, 949.00. Construction drawings (File Nos. 438) and
copies of the project contracts are on file in the LAD office, in the Design

Br anch.

1. Dam and appurtenant work
contractor: Morrison-Knudsen Conpany
contract number: W509-Eng. 1574
work started: 8 August 1941
work conpl eted: 23 Septenber 1943

2. Conpletion of embankment and spill way
contractor: Querin Brothers
contract nunber: WO04-353-Eng. 1849
work started: 24 June 1946
work conpl eted: 14 February 1947

3. Channels and | evees
contractor: Macco Corporation
contract nunber: WO04-353-Eng. 1981
work started: 1 May 1947
work conpl eted: 24 Decenber 1947

4. Slide gates and appurtenances
contractor: @y F. Atkinson Conpany
contract nunber: WO04-353-Eng. 2115
work started: 23 Septenber 1947
work conpl eted: 26 January 1949

3-04 Related Projects

Plate 3-1 shows related projects for the entire San Gabriel River system

a. Cogswell Dam Cogswell Damis located on the San Gabriel River
approxinmately 18 mles upstreamof Santa Fe Dam The rockfill structure,
conpleted in April 1934, is operated and nai ntai ned by LACDPW for fl ood
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control and water conservation. Cogswell Dam has a storage capacity of
spillway crest of 8968 ac-ft (as of the last survey in Decenber 1984).

Information pertaining to Cogswell Dam and Reservoir is given in Exhibit B.

b. San Gabriel Dam San Gabriel Damis |ocated on the San Gabriel River
approximately 9 miles upstreamof Santa Fe Dam The rockfill structure
conpleted in July 1939, is operated and mai ntai ned by LACDPW for flood control
and water conservation. San Gabriel Dam has a storage capacity at spillway
crest of 44,183 ac-ft (as of the |east survey in Septenber 1986). Information

pertaining to San Gabriel Dam and Reservoir is given in Exhibit B.

c. Mrris Dam Mrris Damis |ocated on the San Gabriel River
approximately 6 mles upstreamof Santa Fe Dam The concrete gravity
structure, conmpleted in 1935, is operated by LACDPWfor water conservation.
Morris Dam has a storage capacity at spillway crest of 22,551 ac-ft (as of the
[ ast survey in Novenmber 1983). Information pertaining to Morris Damis given

in Exhibit B.

d Wiittier Narrows Dam \Whittier Narrows Damis constructed across the

Ri 0 Hondo and San Gabriel Rivers approxinmately 8 mles downstream of Santa Fe

Dam The earthfill structure, conpleted in 1957, is owned and operated by LAD
for flood control. Information pertaining to Wiittier Narrows Damis given in
Exhi bit B.

e. LACDPW Spreading Grounds. Santa Fe Reservoir Spreadi ng Grounds,
Buena Vi sta Spreadi ng Basin, and Peck Road Spreading Basin are owned and
operated by LACDPW for groundwater recharge. Initially constructed in 1953,
nodi fications to the spreading grounds will be conpleted in 1991. Santa Fe
Reservoir Spreading G ounds are |located within Santa Fe Reservoir and spillway
channel (detail on pl. 3-1). As of 1989, there are a total of 8 basins within

the reservoir (each containing several snaller sub-basins) and 12 basins wthin
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the spillway channel. Buena Vista Spreading Basin is |ocated al ong Buena

Vi sta Channel downstream of the Santa Fe Dam outlet works (pl. 3-1). Peck
Road Spreading Basin is |ocated within the Ri o Hondo Channel downstream of
Buena Vi sta Channel (PI. 3-1). Commonly, the spreading grounds use water

ei ther purchased from MAD, or rel eased from upstream LACDPW reservoirs. The
wat er may be percol ated al ong the San Gabriel riverbed between Mrris Dam and
Santa Fe Dam or diverted into the Santa Fe Reservoir Spreadi ng G ounds.
Water not percolated in these sections flows into Santa Fe Reservoir, and may
then be diverted at the Santa Fe Damoutlet works into the Santa Fe Diversion
and into Buena Vista Channel, then either percol ated at Buena Vista Spreadi ng
Basin or further downstream at Peck Road Spreading Basin. Excess flow would
then continue downstreamto VWiittier Narrows Dam Pertinent information

(Sept ember 1989) on the spreadi ng grounds are |isted bel ow

Pertinent Information on rel ated LACDPW Spreadi ng Grounds and Basins

( Sept ember 1989)

Buena Vista Peck Road Santa Fe
Max. basin intake capacity (ft3s) 2900 30, 100* 600
St orage vol une (ac-ft) 194 3347 700
Percol ation rate (ft3%s) 4 25 400
Area (ac) 10 157 338

*Spreadi ng Basin has no intake control and receives entire flow of river.

Val ue given indicates total channel capacity at this site.

f. San Gabriel River Channel. The San Gabriel River Channel has been
i mproved from Santa Fe Dam upstreamto the San Gabriel Canyon nouth, and
downstreamto Whittier Narrows Dam Upstream channel inprovenents consist of
a series of 7 invert stabilizers and 10 drop structures which extend fromthe
confined within trapezoi dal earthen | evees protected by grouted rock

revet nents which begin at the canyon nouth and end within the reservoir.
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| mproverrent of the channel upstream of Santa Fe Dam was conpleted in 1949,
and resulted in an increased channel capacity of 98,000 ft3s. Downstream
channel inprovenents consist of a series of drop structures and invert
stabilizers within trapezoidal earthen | evees protected by grouted rock

revet nents. Channel configurations and capacities for the San Gabriel River
Channel between Santa Fe and Wiittier Narrows Dam are shown on plate 3-2.

The original channel capacity of 19,000 ft3 s just bel ow the damincreased to
41,000 ft3 s follow ng conpletion of downstream channel inprovenments in
January 1961.

3-05 Modifications to Regul ations

The original design gate regulation schedule presented in Report No. 4
of Table 1-1 had all gates closed until the debris pool was at a depth of 21
feet, corresponding to a WBE of 442 feet. The gates were then gradually
opened to maintain WSE 442, keeping inflow equal to outflow up to 19, 000
ft3s. A change in the regulation schedule came with the conpletion of the
San Gabriel River Channel inprovenent in 1961. The debris pool was set at
WSE 456 feet. The gates were then opened gradually, reaching fully open at
WSE 462. Between the elevations of 462 and 496 feet, the gates were fully
open, following the gate rating curve until discharge equal ed the new
downst r eam channel capacity of 41,000 ft3s at spillway crest (elevation 496
feet). |If downstream hi gh confidence runoff predictions were avail abl e,
deviation fromthe fixed gate operation was perm ssible. Should
conmuni cation with the District Office fail, the dam operator woul d operate

according to the fixed schedul e.

The aut horized reservoir regulation schedule initially required all 16
gates closed during standby conditions. The schedule was revised in 1982 to
have one gate (No. 14) open 0.5 feet during standby conditions. Allow ng | ow
flows to pass through hel ps reduce insect propagation and inprove nai ntenance

associ ated with sedi nentati on and gate corrosion. Standing instructions to
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t he dam operator were also revised. A one hour wait time during rising
stages after loss of comunication with the LAD office was required before
regul ati on resunes according to the schedule. During falling stages, current
downstream gage height is to be maintained until communication with the

district office was reestablished.

The current schedule, in Exhibit A of this manual, is a revision of the
1982 schedule. The plan calls for building a debris pool to WSE 456, then
operating in coordination with Wiittier Narrows Dam Al so, the current
schedul e nodifies the operation of Santa Fe Dam when | oss of comruni cation

occurs between the LAD office and the damtender (after six full hours).

3-06 Principal Regul ation Probl ens

Santa Fe Dam has never spilled, and except for the trash rack problemin
1943 descri bed bel ow, there has never been any structural deficiencies or mgjor

hydraul i ¢ nmal functi ons.

During the flood of 1943, the trash racks were conpletely clogged wth
organi ¢ debris. Although the regulation schedule called for building a debris
pool to WBE 442, the pool could not be built because the outlet gates had not
yet been installed. At the tinme, clogging of the trash racks was believed to
represent a serious hazard to safe operation of the damin the event of "back-
t o- back"” floods. Cl ose examination of the trash racks indicated that, should
anot her flood occur before the racks could be cl eaned, there would be a strong
possibility that the racks would act |ike a dam preventing flow from goi ng
t hrough the outl et works and causing premature spillway di scharge. d eaning
the racks proved to be a very difficult operation. Therefore, the bottom 15
feet of rack at Santa Fe Dam was renoved permanently. After the gates were
installed in 1947, the gate schedule requiring a debris pool be forned could be

i mpl enented. When a flood has passed, the debris pool would be drained
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slowy, allowing the debris to settle to the bottomrather than being drawn
into the gates. No significant trash rack probl ens have been experienced since

1943.

Based on the results of the August 1969 reservoir sedinmentation survey,
sediment inflow to Santa Fe Reservoir for the period of April 1943 to August
1969 was 4228 ac-ft. This anpunt exceeded the original 1000 ac-ft all owance
for a 50-year time span. |In 1968, 2194 ac-ft of sedi nent was excavated to
i ncrease reservoir capacity. Although sediment and debris renoval has restored
sone of this lost capacity, the 50-year sedinent allowance was revised in June
1978 to 8000 ac-ft (Report No. 16 of Table 1-1). As of Septenber 1982, when
the nost recent reservoir sedi nentation survey was perforned, Santa Fe Dam had
32,109 ac-ft capacity bel ow spillway crest, or about 7% | ess than the origina
gross capacity of 34,670 ac-ft (see Table 4-1). Total sedinent deposition to
that date (1943-1982) anounted to 4761 ac-ft, including sediment excavated to
restore capacity. These figures indicate that sediment accunul ated behind the
dam at an average rate of 121 ac-ft per year during the 1943-1982 peri od
(i ncludes sedinment renmoved in 1968). The area-capacity curve for Santa Fe Dam

reflecting the 1982 sedi ment survey is shown on plate 3-3.
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IV - WATERSHED CHARACTERI STI CS

4-01 Ceneral Characteristics

Santa Fe Dam and Reservoir is |located within the San Gabriel Valley
on the San Gabriel River, a major river in the systemwhich drains the Los
Angel es coastal plain and nountains. The drai nage area above the damis
236 square mles (pl. 2-1). The rugged San Gabriel Mountain Range forns
the majority of the drai nage divide of the watershed and reaches an
el evation of 10,064 feet at Mount San Antonio (M. Baldy), the highest
peak in the drainage area. The drainage divide on the north is forned by
the ridge between Little and Big Rock Creeks and the upper San Gabri el
Ri ver system on the west by the ridge between the Big Tujunga watershed
and the West Fork of the San Gabriel River, and in the east by the ridge
between Lytl e and San Antoni o Creeks and the East Fork of the San Gabri el
Ri ver. On the south, the drainage divide is formed by the ridge between
the East and West Forks of the San Gabriel River systemand a series of
smal | er wat ersheds which flow to the south, including Eaton, Santa Anita,
Sawpit, Big Dalton, and San Di mas Washes (see pl. 2-1). This southern
divide is breached in the center by the San Gabriel R ver in a deep,
preci pi tous canyon containing San Gabriel and Mrris Dans. Santa Fe Dam
lies about 4 niles southwest of the canyon nmouth. Upstream and downstream
of the dam the San Gabriel River flows across a broad alluvial fan and
urbani zed valley area. About 7 miles downstream from Santa Fe Dam the
San Gabriel River flows into Wittier Narrows Dam The R o Hondo, a
distributary of the San Gabriel River, branches fromthe river just bel ow
Santa Fe Dam and al so flows sout hwestward to Whittier Narrows Dam Fl ow
from Santa Fe Dam does not, however, nornally enter the R o Hondo, except
during spillway flow conditions, or by diversion through the Santa Fe
Di versi on Channel into the Buena Vista Channel, and then into the LACDPW

Buena Vi sta or Peck Road spreading basins (see pl. 3-1). From Wittier
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Narrows, the San Gabriel River flows south to the Pacific Ccean, and the
Ri o Hondo fl ows southwestward to join the Los Angles River. The steep
hi gh southern front of the San Gabriel Muntains is drained by severa
tributaries of the San Gabriel River and Rio Hondo. All principa

channel s of the river system bel ow the nmountain front have been i nproved.
The | ongest watercourse in the watershed above Santa Fe Damis
approxinmately 31 mles. The average slope of the San Gabriel River in the
mountains is 260 feet per nile; between the canyon mouth and the dam the

average slope is 66 feet per nmle

4-02 Topography

Approxi mately 95% of the drai nage area above Santa Fe Dam consists of
st eep, undevel oped, mountai nous terrain, dissected by deep, narrow ravines

contai ning the nunerous watercourses tributary to the San Gabriel River

system (pl. 2-1). The renmai nder of the watershed consists of a relatively
flat alluvial fan and valley fill surface, nuch of which is occupied by
open space, spreadi ng grounds, and gravel pits. El evations in the

nmount ai ns vary from 10, 064 feet at Muwunt San Antoni o (the highest point in

the watershed) to 421 feet at the damsite.

4-03 Geology, Soils, and Vegetation

Santa Fe Damis located on a large alluvial fan systemformed by the
erosion of the southern flank of the San Gabriel Mountains. Bedrock in
t he nount ai ns upstream of the damis a conmplex mx of igneous and
nmet amor hpi ¢ rock which are highly fractured, faulted, and tectonically
active, resulting in an extrenmely high erosion potential. Santa Fe Damis
situated on a | arge deposit of poorly-sorted alluviumconsisting of sand,
gravel, cobbles, and boulders. Overbank areas tend to consist of the sane

material with somewhat |arger anobunts of silt and clay in the matrix.
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Soils, especially finer ones deposited within the reservoir area, tend to
be well-graded alluvial materials receptive to the growth of vegetative
cover. Soil cover in the mountains tends to be shallow, stony, and
poorly-devel oped, with | arge exposures of bare rock evident. Principa
vegetal cover ranges from m xed sage and grasses near the dam to dense
chaparral on intermedi ate slopes, to coniferous forests at the highest

el evations. Large areas of the watershed nmay be periodically denuded by

wldfire.

4-04 Sedi nent

Sedi nent production within the Santa Fe Dam wat ershed vari es
consi derabl e, depending primarily on the terrain. 1In the alluvial fan and
valley fill areas, sediment production is at a mnimm and nmay be
expected to decline even further with a continued increase in soil and
channel stabilization, and areas devoted to recreational and urban
devel opnent. In the steep nountai nous segnent of the watershed, sedinent
producti on can be very high, particularly follow ng periods in which
wildfire inmpacts the watershed. Cogswell, San Gabriel, and Mrris Dans
initially intercept nmuch of the sedinent produced by the 211 square niles
upstream of theses structures. Average annual sedinment yield for the San
Gabri el Dam watershed (upstream of Santa Fe Dan) is about 3.8 ac-ft/m? yr.
Bradbury, Maddock, and Spinks debris basins also intercept additiona
debris fromthe southern flank of the nountains upstream of Santa Fe Dam
and downstream of Morris Dam which would nornmally inpact the urbanized
areas i nmedi ately downstream and eventually make its way into Santa Fe

Reservoir (see pl. 3-1).

A 5-foot contour interval plane table survey, based on aerial photos
made in August 1938, is considered the "original" survey for sedinentation

calcul ations. A bottom survey made in April 1943 and the "original"
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survey were used to reflect the change in capacity. A plane table
resurvey was nade in Novermber 1949 and 5 range |ines established.

Sedi nent ranges are shown in plate 4-1. Reservoir surveys perforned in
Noverber 1949, March 1959, June 1961, February 1967, Septenber 1968
(follow ng excavation to restore | ost capacity), August 1969, and

Sept ember 1982 indicate a broad range of sedi ment production val ues,
ranging from1.518 ac-ft/mi 2 yr during the period 1949-1959, to over 123
ac-ft/? yr during the period Septenber 1968 to August 1969; the latter
bei ng due to the inpact of the January and February 1969 fl oods.
Pertinent parts of Eng. Form 1787 - Reservoir Sedi nent Data Survey - are
deposition within Santa Fe Reservoir anounted to 7.4% of gross (1943)
storage capacity as of Septenber 1982. This figure would have exceeded
13%in the absence of sedi nent excavation and renoval perforned since
reservoir operation began. Sedinment renoval at Santa Fe Reservoir has
continued since the last survey in Septenmber 1982; however, no accurate

figures are avail abl e.

4-05 dimte

The climate of the drainage area above Santa Fe damis generally
temperate and sem-arid in the | ower elevations, with warm dry sumers
and mld, nmoist winters. At higher elevations, noderate sunmers and cold
winters, with considerable snowfall, prevail. Nearly all precipitation
occurs during the months of December to March. Rainless periods of
several nmonths during the sunmer are comon. Most precipitation in the
drai nage area results fromgeneral winter storns that are associated with

extra-tropical cyclones of North Pacific origin

a. Tenperature. Average daily mnimum and maxi mum t enper at ures

(degrees Fahrenheit) in the vicinity of Santa Fe Dam range from about 42
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and 67 degrees, respectively, in water to about 61 and 89 in sumer. The
corresponding figures at the highest elevations in the basin (8000 to
10,000 feet) range fromabout 10 and 22 in winter to about 45 and 60 in
sumer. All-time low and high extremes of tenperature area bout 21 and
112, respectively, near the dam and about mnus 30 and 75 at the hi ghest
el evations. The |lower elevations do not experience significant periods of
freezing tenperatures, but above 6000 feet subfreezing tenperatures are

conmon for a few nonths of the year

Table 4-2, 4-3, and 4-4, each reprinted fromthe NW C i nat ogr aphy

of the United States No. 20, consists of climatic summaries for the three

publ i shed NWS stations nearest Santa Fe Dam Pasadena, Ponpna, and San
Gabriel. These tables list, anong other items, the mean daily maxi num and
m ni mum t enperature and record hi ghest and | owest tenperature for each

nonth of the year at each of the three stations.

b. Precipitation. Plate 4-2 shows the nean seasonal precipitation
over the Santa Fe Dam drai nage area. Wthin the drai nage area, nean
annual precipitation ranges from about 19 inches within the reservoir to
nore than 45 inches on the northern boundary of the watershed in the San
Gabri el Muntains above Crystal Lake, and averages about 30 inches over

t he drai nage.

Tables 4-2, 4-3, and 4-4 list the mean and maxi mum observed nonthly
and annual precipitation, as well as the naximumdaily precipitation for
each month of the year, for each of the three clinmatol ogical stations
closest to Santa Fe Dam Also listed in tables 4-2, 4-3, and 4-4 are the
probabilities (from5 to 95 percent) for each nmonth of the year that the
monthly total precipitation at each station will be equal to or less than
the indicated ambunts. These tables denonstrate that there can be great

year-to-year variability in annual, nmonthly, and daily precipitation. Not
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listed in these tables are the m ni mum observed nonthly precipitation

val ues, which for nobst stations are zero for nany nonths of the year

Tabl es 4-5, 4-6, and 4-7 consist of precipitation
dept h-duration-frequency tabul ations for each of three stations in the
vicinity: Crystal Lake, located in the nountains near the top of the
drai nage divide; San Gabriel Dam situated in the river canyon in the
m ddl e of the watershed; and Santa Fe Dam at the bottom of the watershed.
In these tables are listed the conputed point-val ue precipitation depths
at each station for durations of from5 minutes to 24 hours, and for
return periods of from2 to 200 years. Data for these tables were
obtained fromthe State of California Department of Water Resources

publication, Rainfall Depth-Duration Frequency for California, revised

November 1982. These California Water Resources data are simlar to those
obtai ned fromthe National Cceanic and Atnospheric Adm nistration

publication, NOAA Atlas 2.

c. Snow. Snhow in southern California is relatively unconmon at
el evations bel ow 4000 feet and is extrenmely rare bel ow 2000 feet, abut
occurs frequently at higher elevations, and often remains on the ground
for many weeks during the winter and spring at el evations above 7000 to
8000 feet. Although even the valley floor has experienced |ight snow on
i sol ated occasions, snowfall and snowrelt are not considered to be a
significant factor in producing large floods in the Santa Fe Dam

wat er shed

d. Evaporation. Data for pan evaporation within the drai nage area
above anta Fe Dam (table 4-8) indicate that nmean nonthly evaporation
ranges fromless than 1 inch in winter and about 8 inches in sumer at
hi gher, forested elevations to about 2-3 inches in winter and 9-10 i nches

in sunmer at | ower elevations, with the greatest evaporation values in the
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frequently wi ndy San Gabriel Canyon. On days of very strong, dry Santa
Ana w nds, evaporation can be considerably greater than one inch in 24

hour s.

e. Wnd. The prevailing wind in the San Gabriel Valley is the sea
breeze. This gentle onshore wind is normally strongest during |late
spring and sumer afternoons, with speeds in the Santa Fe Dam wat er shed
typically 10 to 15 mles per hour, except locally 20-25 nmiles per hour in

San Gabriel Canyon.

The Santa Ana is a dry desert wind that blows fromout of the
northeast, nost frequently during late fall and winter. The
characteristic low hunm dities and strong gusts of Santa Ana w nds (which
can exceed 70 mles per hour at times) usually create very high fire
hazards, but can also be instrunental in drying a saturated watershed,

t hus reducing the flood hazard fromlater events.

Rai nstormrel ated wi nds are the next nmpst conmon type in southern
California. Wnds fromthe southeast ahead of an approachi ng storm
average 20-30 nph, with occasion gusts to nore than 40 nph, especially
t hrough San Gabriel Canyon. West to northwest wi nds behind storns can

soneti nes exceed 35 nph, with higher gusts.

4-06 Storns and Fl oods

a. Storm Types. General storns consist of one or nore cyclonic
di sturbances, last a total of fromone to four or nore days, and result
in rain or snow over large areas. Local thunderstorns result in intense
preci pitation over small areas for short periods of time, and may occur
i ndependently or in association with general storns. Tropical cyclones

are infrequent, but occasionally occur in |late sunmer. A description of
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stormtypes which may inmpact the project area foll ows:

(1) General Wnter Storms. Most precipitation in southern
California coastal drainages occurs during the cool w nter season,
primarily from Novenber through early April, as md-latitude cycl ones
fromthe northern Pacific Ocean nove inland over the area. Mdst of these
storns are the general winter type, characterized by hours of |ight-to-
noderate precipitation, but with occasional heavy showers within the
storm system Snow is common in these storns above 6000 feet, but on

occasion may fall at 2000 feet or |ower.

(2) Local Thunderstorms. Local thunderstorns may occur in
southern California at any tine of the year. They occur fairly frequently
in the coastal areas in conjunction with general winter storns. They can
al so occur between early July early Cctober, when desert thunderstorns
occasionally drift westward across the mountains into coastal areas,
soneti mes enhanced by noisture drifting northward fromtropical stornms off
t he west coast of Mexico. These local thunderstorms can at times result
in very heavy rain for periods of one to three hours over relatively snmall

areas, causing very rapid runoff.

(3) General Sumrer Stornms. General sunmer storns in southern
California are quite rare; but on occasi on between m d-August and |l ate
Cctober, a tropical stormfromoff the west coast of Mexico can drift far
enough northward to bring rain, occasionally heavy, to southern
California, sonmetinmes with very heavy thunderstorns enmbedded. On very
rare occasions, southern California has received |ight rain fromgenera

sumer storns of non-tropical origin.

b. Floods. Information conpiled fromhistorical accounts, records

of court cases, and statenents of w tnesses, indicate that [ arge fl oods
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occurred in coastal southern California watersheds in 1811, 1815, 1825,
1832, 1851, 1852, 1859, 1860, and 1867. Available records since 1880
indicate that mediumto | arge general floods occurred in February and
March 1884, January 1886, Decenber 1889, January 1890, February 1891

March 1905, March 1906, January 1910, March 1911, February 1914, January
1916, Decenber 1921, April 1926, February 1927, January 1934, March 1939,
January 1943, January and February 1969, February and March 1978, February
1980, February 1981, and March 1983. There was al so a nmjor tropica
stormthat occurred in Septenmber 1939, but no w despread flooding resulted

in southern California fromthis event.

Summari es of selected floods at the Santa Fe Dam | ocation foll ow

(1) Stormand Fl ood of 27 February - 3 March 1938. The fl ood
of February-March 1938 was the npbst destructive of record on many streans
in southern California, and it produced the flood of record at the San
Gabriel R ver near Azusa streangauge just upstreamfromthe Santa Fe Dam
site. The storm devel oped out of a series of lowlatitude north Pacific
di sturbances, bringing several bands of intense rainfall to southern
California during a 5-day period. Average rainfall depth over the
drai nage area was 21.50 inches for the storm 12.16 inches of which fel
in 24 hours. The intense rainfall of 1-2 March produced a peak flow of
65,700 ft3 s at the gauging station at Azusa. Low rainfall |oss rates and
unusual | y heavy rainfall produced extrenely high rates of runoff,
especially in the mountains. Past peak discharge records were exceeded at

many streangaugi ng stations.

(2) Stormand Fl ood of 21-24 January 1943. The storm of 21-
24 January 1943 was in many respects the nost severe of record in the San
Gabriel River basin. In the mountains the recorded intensities for

durations greater than 21 hours exceeded all previous records. At
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Hoegee's Canp on the upper San Gabriel River, the maxi mum 24-hour

preci pitation was 25.83 inches. Average rainfall depth over the drai nage
area was 25.61 inches for the storm 17.78 inches of which fell in 24
hours. Because the ground was relatively dry and stormrainfall |osses
wer e hi gh, however, runoff was only noderate. The estinated peak

di scharge at the streangauging station near Azusa was 12,100 ft3/s. This
storm transposed on the basis of nmean annual precipitation and critically
centered over the watershed above Santa Fe Dam is used as the standard

project stormfor Santa Fe Dam

(3) Stormand Flood of 23-27 January 1969. The period of 18-
27 January 1969 was exceptionally wet throughout southern California, as a
series of warmstornms fromsouth of Hawaii were funneled into this area.
After noderate to heavy rain 18-22 January, followed by a one-day break
rain resumed 23 January, with several noderate rain bands and one | ong-
| asting, very heavy band that climxed early 25 January. The tota
precipitation for the period of 23-26 January in southern California
ranged fromjust over 7 inches at Santa Fe Damto nmore than 23 inches in
t he upper West and North Forks of the San Gabriel River watershed,
according to an isohyetal map prepared by LACFCD. Precipitation on 27
January was very light and scattered. Average rainfall over the drainage
area during the period 23-27 January was 21.71 inches, 13.81 of which fel
in 24 hours. Precipitation totals exceeded these of the 27 February - 3
March 1938 storm By the tine of the 24-25 January rain, the ground
t hroughout the Santa Fe watershed was heavily saturated, with a high
runof f potential. The result was a peak discharge at the Azusa gauge
upstream of Santa Fe Dam of 29,850 ft3 s on 25 January. Qutflow recorded
at the downstream gauge reached an all-time record of 30,900 ft3/s on 26

January.

(4) Storms and Fl oods of 23-26 February 1969. |In |late February
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1969 several back-to-back stornms noved into southern California from out
of the west, with a warm intense stormstalling over the greater Los
Angel es Basin on 25 February. Between 5 and 6 inches of rain was neasured
at Santa Fe Dam and nore than 20 inches fell in upper West Fork San
Gabriel R ver watershed during the period. Average precipitation over the
wat ershed was 17.93 inches, 10.62 inches of which fell in 24 hours, |ess
than occurred in January. As the result of the nmajor January and February
1969 storms, plus sone early March storns and continuing rel eases of water
from upstream county reservoirs, a maxi mum water surface el evation of

473.52 feet NG/D was reached at Santa Fe Dam on 18 March 1969

(5) Storms and Fl oods of 28 February - 5 march 1978. 1In a
pattern very simlar to that of exactly 40 years earlier, a series of |ow
latitude Pacific stornms noved into southern California at the end of
February and begi nning of March 1978. There were four nmajor peaks of
rainfall and inflow during the stormperiod: 28 February, 1 March, 4
March (greatest volune of rain of the four storns), and 5 March (hi ghest
rainfall intensity). More than 9 inches of rain fell at Santa Fe Dam
during the stormperiod, with totals exceeding 25 inches in the upper West
Fork portion of the San Gabriel R ver drainage. The peak discharge at the
Azusa gauge was 14,100 ft3s on 4 March. Santa Fe Dam had a nmaxi num wat er
surface el evation of 458.89 ft NGVD and a naxi mum outfl ow of 14,200 ft3¥s

on 5 March.

(6) Stormand Flood of 13-21 February 1980. From 13 through
21 February 1980, a series of intense, warm pacific storns noved into
southern California fromout of the west-southwest, dropping nore than 10
inches of rain in the foothills and nore than 30 inches in the upper San
Gabriel River watershed over the nine days. The heaviest rain occurred on
14, 16, and 19 February, with from5 to 8 inches in parts of the watershed

during the afternoon of 16 February. The peak di scharge at
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the Azusa gauge was 8720 ft3 s on 19 February. The maxi num water surface
el evation reached at Santa Fe Reservoir was 464.90 feet NGVD on 23
February. Despite the heaviest rain on 16 February, which pronpted a
maxi mum r el ease of 18,500 ft3/ s on 17 February, the greatest inflow and
storage were buffered until the end of the stormseries by storage and

del ayed rel eases from upstream county reservoirs.

(7) Stormand Flood of 28 February - 3 March 1983. A | ow
| atitude Pacific stormrem niscent of those of 5 and 45 years earlier
noved into southern California at the end of February and first of Mrch
1983, with total -period rainfall ranging fromabout 7 inches in the valley
area to 20-25 inches in the upper watershed. The heavies rainfal
occurred with the passage of a strong occluded cold front during the
nmorning of 1 March, with peak intensities well in excess of 1 inch per
hour in a nunmber of areas. Several stations in the watershed recorded
from4 to 8 inches on 1 March. Wth saturated ground and rel eases from
upstreamreservoirs already at high levels, a peak inflowto Santa Fe Dam
of 18,500 ft®* s occurred on 1 March. The maxi num water surface el evation
of 459.80 feet NGVD and the maxi mum outflow of 23,100 ft3 s were reached

one and 2 days later, respectively.

4-07 Runoff Characteristics

Runof f fromthe watershed is characterized by high flood peaks of
relatively short duration, often noderated or delayed by upstream storage.
Fl oods result from high-intensity rainfall on a conbination of stony and
shal | ow soils, a shallow depth to bedrock, steep gradients, a relatively
ef ficient conveyance system and periodic denudation by wildfire. Mbst
streams in the watershed are intermttent, with little or no flow during
the dry season, may through Qctober. Flood hydrographs are typically of

I ess than 12 hours duration and are usually less than 48 hours duration
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with inflow rates dropping rapidly between storns. Table 4-9 lists the
prelimnary annual nmaxi num water surface el evations at Santa Fe Dam from
1943 t hrough 1987. Tables 4-10 and 4-11 give runoff data for the

st reangaugi ng stations "San Gabriel R ver near Azusa" (located about 1.1
mle below Morris Damand 4.2 mles above Santa Fe Dam), respectively.

These gauges approximate inflow and outflow to Santa Fe Dam

The greater Los Angel es area has historically experienced |ong-term
wet and dry periods. Plate 4-3 illustrates the historical regiona

response of flood peaks fromthe md-1870's to the |ate-1970's.

In general, antecedent precipitation is a prerequisite for the
occurrence of large floods fromthis watershed. Wth substantia
ant ecedent precipitation resulting froma series of winter stornmns,
precipitation loss rates may decrease to as |low as 0.15 inch per hour by

the climax of a major storm

4-08 Water Quality

Santa Fe Reservoir is operated as a flood control facility and, as
such, does not normally inmpound water for significant periods of tine.
Because of the nostly underdevel oped nature of the watershed upstream of
the dam the runoff entering the reservoir is generally of good quality.

There are no water quality stations in Santa Fe Dam

4-09 Channel and Fl oodway Characteristic

The San Gabriel River channel from Santa Fe Damto Whittier Narrows

Damis a grouted stone sideslope, earth bottom trapezoidal open channel
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Channel capacities increase from 41,000 ft3 s just bel ow Santa Fe Damto
98,000 ft% s just above Wiittier Narrows Dam (see pl. 3-2). The travel
time of runoff from Santa Fe Damto Wiittier Narrows Damis just over one
hour. The stage-discharge rating curve for the stream gauge just

downstream from Santa Fe Damis shown on plate 8-4.

4-10 Upstream Structures

a. Cogswell Dam and Reservoir. Cogswell Damis a water supply and
flood control facility of LACDPWand is |ocated on the Wst Fork of the
San Gabriel River above Santa Fe Dam Exhibit B contains pertinent data

on Cogswel | Dam

b. San Gabriel Dam and Reservoir. San Gabriel Damis a water
supply and flood control facility of LACDPWon the San Gabriel River above

Santa Fe Dam Exhibit B contains pertinent data on San Gabriel Dam

c. Mrris Dam and Reservoir. Mrris Damis a water supply facility
operated by MAD on the San Gabriel River above Santa Fe Dam Exhibit B

contains pertinent information on Morris Dam

d. Santa Fe Reservoir Spreading Grounds. Santa Fe Reservoir
Spreadi ng Grounds, located within the reservoir (see plate 3-1), are owned

and operated by LACDPW for ground water recharge.

e. Bradbury, Mddock, and Spinks Debris Basins. These debris
basi ns are owned and mai ntai ned by LACDPWon small tributaries on the
southern flank of the San Gabriel Mountains above Santa Fe Dam Exhibit B

contains pertinent information on these debris basins.
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4-11 Downstream Structures

a. Wittier Narrows Dam This unique flood control facility was
built by COE at the narrows of the San Gabriel River and Ri o Hondo in Los
Angel es County, just north of Pico Rivera (see pl. 3-1). The facility is
owned, operated, and mmintained by COE. This dam has the capability of
diverting San Gabriel River inflow westward for discharge into the Rio
Hondo. During noderate and hi gh reservoir inpoundment behind the dam the
waters fromthe two rivers conbine within the reservoir, and can be |et
out into either of the two downstream channels. Thus a major portion of,
and at tines the total, inflow fromthe entire upper Ri o Hondo and San
Gabriel River drainages can, when necessary or desired, be passed into the
| ower Rio Hondo, and ultimately into the | ower Los Angeles River. During
significant flows, however, the outflow fromWittier Narrows Damis
normal |y discharged into both the Rio Hondo and the San Gabriel River.
Thus, Wittier Narrows Damis regulated in conjunction with Santa Fe Dam
and other damin the LACDA system to control floods on the | ower reaches
of the Los Angeles River. Exhibit B contains pertinent information on

VWhittier Narrows Dam

b. LACDPW Spreadi ng Basi ns. Buena Vista and Peck Road Spreading
Basi ns | ocated downstream of Santa Fe Dam are owned and operated by LACDPW
for groundwater recharge. These facilities are discussed in nore detai

in Section 3-04.e.

4-12 Econoni ¢ Dat a

a. Population. Los Angeles County is the nbst popul ous county in
the nation (8,659,300 as of 1/1/89, California Departnent of Finance) and
one of the nation's |eading areas of business and conmerce. Located at

the eastern margin of Los Angel es County, the Santa Fe Dam wat er shed
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contains portions of the cities of Azusa, Duarte, and Bradbury. The
downstream fl oodpl ai n enconpasses parts of Arcadia, Baldw n Park, E

Monte, Industry, Irw ndale, La Puente, Mnrovia, Rosenmead, South El Monte,
Temple City, and West Covina. The State of California, Department of

Fi nance, Popul ati on Research Unit estimates the popul ati on as of January

1989 for these cities as:

Arcadi a 49, 100 I rwi ndal e 1, 230
Azusa 38, 250 La Puente 33, 550
Bal dwi n Par k 63, 300 Monr ovi a 34, 000
Br adbury 930 Rosenead 47, 700
Duart e 21, 350 S. El Mnte 18, 700
El Monte 95, 400 Temple City 31,900
I ndustry 1, 230 West Covi na 94, 200

b. Industry. Explosive population growh in the San Gabriel Valley
has been acconpani ed by a corresponding grow h in business and conmer ce.
In the Santa Fe Dam area the preponderance of growth as been in business
and industrial parks. Light manufacturing, warehousing, and equi prent
assenbly maintain a high level of activity. Mre recently, the highly
technical fields of aerospace and el ectronics have expanded into the
fl oodpl ai n al ongside of the traditional industrial operations of rock
qguarrying, asphalt and concrete production, and netal and iron works. The
heavily residential floodplain supports general office, shopping, and

conmer ci al devel opment .

c. Flood Danages. Since Conpletion of the project, flood damages

prevented through fiscal year 1988 are estimate to be $236, 284, 000.
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TABLE 4-1
SANTA FE DAM AND RESERVOIR

RESERVOIR SEDIMENT DATA SUMMARY

Owmer: U.S. Army Corps of Engineers

Stream: San Gabriel River

Location: Los Angeles County, California

Spillway Crest Elevation and Top of Flood Control Pool, ft, NGVD 496.0

Gate Sill Elevation ft, NGVD 421.0

Original Surface Area at Spillway Crest ac 1073

Original Capacity at Spillway Crest ac-ft- 34,670

Date Storage Began 1943

Date Norma% Operation Began 29 Jan 1949

Length of Reservoir mi 1.38

Width of Reservoir mi 1,22

Total Drainage Area * mi? 236.0

Net Sediment Producing Drainage Area mi? 20.5

Surface _ '

Date of Period Accum, Type of Contour Area Capacit

Survey {(Yrs) Yrs Survey Interval (ac) {ac-ft;

Apr 43 -Orig.  Survey- Contour 2 feet 1073 34,670

Nov 49 6.6 6.6 " " 1090 34,276

Mar 59 9.3 15.9 " " 1090 33,987

Jun 61 2.2 8.1 " " 1070 33,385

Feb 67 5.7 23.8 " " 1070 32,716

Sep 68 1.6 25.4 " " 1070 34,916

Aug 69 0.9 26.3 " " 1080 32,642

Sep 82 13.1 39.4 n " 1084 32,109
Period Capacity loss in ac-ft Total Sediment Deposits to Date

Date of Period Avg. Per mi Total to Avg. Per mi

Survey Total Annual Per ¥r Date Anpual Per ¥r

Nov 49 394 59.7 2.91 394 59.7 2.91

Mar 39 289 31.1 1.51 683 43.0 2.09

Jun 61 602 274.0 13.32 1285 71.0 3.46

Feb 67 669 117.0 5.72 1954 82.1 4.00

Sep 68 Excavation increased capacity

Aug 69 2274 2527.0 123.0 4228 © 161.,0 7.84

Sep 82 533 40.7 1.98 4761 120.9 5.89 .

% Total drainage area includes area upstream of Morris, San Gabriel,
and Cogswell dams; and Maddock, Bradbury, and Spinks debris basins.

Source:
1787.
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TABLE 4-1
SANTA FE DAM AND RESERVOIR
RESERVOIR SEDIMENT DATA SUMMARY

(Continued)
- Storage loss, Percent

Date of Average Total to

Survey Annual Date

Nov 49 0.17 1.14

Mar 59 0.12 1.97

Jun 61 0.20 3.71

Feb &7 0.24 5.64

Sep 68 - ~0.71%*

Aug 69 0.22 5,85

Sep 82 0.19 7.39
Date of Depth Desipnation Range in Feet Below, and Above, Crest Elev.
Survey (Percent of Total Sediment Located Within Depth Designation)

) 81-80 80-70 70-6C0  60-50 50-40 40-30 ° 30-20 20-1¢ %0 10-Crest
Nov 49 3 13 33 -5 -21 -17 16 21 57
Mar 59 2 - 86 12 - - - - - -
Jun 61 -7 10 10 12 10 19 22 24
Feb 67 16 34 29 - 16 7 - - -2
Sep 68 2200 ac-ft removed by excavation
Aug 69 3 26 30 20 16 6 2 -3
Sep 82 6 -3 27 62 2 11 -5

*% Percent of increase above original capacity due to excavation,
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TABLE 4-2. Summary of Climatological Data at Pasadena, California
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TABLE &-3. Summary of Climatological Data at Pomona, Califormia
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Table 4-5

PRECIPITATION DEPTH-DURATION-FREQUENCY TABLE
FOR THE STATION AT CRYSTAL LAKE

Statien NO, Station Name ELEV SEC TWP  RHG 10T  RBUM LATITUDE LONGTTUDE COURTY
BSN ORDER SUB COBE
uos 2198 00 Crystal Lake 5370 29 038 094 : 5 34.316 117.841 70

Maximum Precipitation for Indicated Duration; M-Minutes, H-Hours, w-Water.

Return Perlod

in Years 5M 10H 15M 30M 1 2H 3 811 120 241 W-¥R
2 0,17 0.24 0,30 0.44 0.71 1.19 1.62 2.37 411 5.72 32.64

5 G.25 0,36 G.45 0.67 1.06 1.79 2.44 3.57 6,19 8.62 46,07

10 0.31 0.43 0.55 0.81 1.30 2,19 2.97 .36 7.56 10.52 54,57

20 0.36 0,51 0.64 0.95 1,52 2.56° 3.48 5.10 8.84 12,30 62,38
25 0.38 0.53 0,67 0.99 1.59 2.67 J.63 5.33 9,24 12,85 64,00

40 0.41 0.58 0.73 1.08 1.73 2.9 3.96 5.80 10.06 14,00 69.77

50 - 0.43 0.60 0.76 1.12 3.79 3.02 4,11 6,03 10.45 14,53 72.08
100 0.48 0.67 0,84 1.23 2.00 3.36 4.57 . 6.70 11.62 15.17 79.08

—-

Source: State of California, Department of Water Resources, Rainfall-Depth-Duration-TFrequency for Callifornia,
Novemher 1982
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Table 4-6

PRECIPITATICH DEPTH-DURATION-FREQUENCY TABLE
FOR THE STATION AT SAN GABRIEL DAM

Station NO, ~ Station Hame ELEV SEC TWP RNG LOT  BUM LATITUDE LONGITUDE COUNTY

BSN ORDER SUB CODE

vos 7779 00 San Gabriel’ 1481 06 01N 09w - B 8 34,205 117.861 70
Dam . .

- Maximum Precipitation for Indicated Duration; M-Minutes, H-llours, W-Waterx

Return Perlod .
N in Years 5M 10M 15H 30M i 21! 3H 6H 125 241 W-YR

2 .19 0.28 0.35 0.51 C.78 1.23 1.58 2.22 3.56 4,.8% 26.57
5 0.28 0.42 G,53 0.77 1.18 1,85 .39 3.35 5.306 7.25 37.51
10 0.35 0.51 0. 64 0.94 1.ha 2.26 2.91 4,08 6.54 8,85 4 42
20 0,40 0.59 0.75 1:10 1.68. 2,64 3.40 4.78 7.65 10.35 50.78
25 0.42 0.62 0.78 1.15 1.75 2.76 31.56 4,99 .7.99 lo.82 52.75
40 0.46 0,68 0.85 1.26 1.91 3,01 3.88 5.44 8.71 11.78 56,80
50 0.48 0.7¢ 0.89 i.30 1.98 3.12 4,02 5.65 §.,04 12,24 58.68
100 G.53 0.78 0.9% 1.45 2.21 3.48 4,48 6.28 10.06 13.61 64.38

Source: State of California, Department of Water Resources, Réinfall-nepth—Duration-Frequency for Galifornia,
November 1982 '




Table 4-7

PRECIPITATION DEPTU-DURATION-FREQUENCY TABLE
FOR TIHE STATION AT SANTA TFL DAM

Statlon NO, : Station Name ELEY SEC TWP  RNG LOT BWH LATITUDE LONGITUDE COUNTY
BSHN ORDER SUDB CODE
UOS 7926 00 Santa Fe Dam 427 06 01s 10w s 34,118 117.973 70

Maximum Precipitation for Indicated Duration; M-Minutes, li-llours, C-Calendar

Return Period

in Years 5M 10M 15M 30H 11 211 3n 61 121 2411 C-YR

2 N/A N/A N/A N/A 6.58  0.78  0.95 1,43 1.95 2.40 15.75

5 N/A N/A N/A N/n 0.88 1,17 1.43  2.16 2.95 3,62 22.23

10 N/A N/A N/A N/A L.07  1.43 1.75  2.64 3,60 ho b4l 26.32
20 N/A N/A N/A N/A  1.25  1.67: 2,04  3.00 4.20 5.16 30,90

25 N/A N/A N/A N/A 1.31  1.74  2.14  3.23 4.39 5.39 31,26

40 N/A N/A N/A N/A 1,43 1,90  2.33 3,51 4,79 5.88 33.66

50 N/A N/A N/A N/a 1,48 1,97 2,42 3,65 4,97 6.10 34.77
100 N/A N/A  N/A N/A 1.65 0 2,19 2,69  4.06 5.53 6.79 38.15

Source: State of California, Depértment of Water Resources, Rainfall-Depth-Duration-Frequency for California,
Hovembexr 1982



TABLE 4-8. EVAPORATION STATIONS IN THE VICINITY OF SANTA FE RESERVOIR

CA DWR STATION LATITUDE LONGITUDE ELEVATION RECORD
NO. NAME {(Degrees-Minutes-Seconds) (f+) from-to
646500 .Opid's Camp : 34-15-18 118-05-41 4,250 5/29 8,78
7779106 San Gabriel Dam  34-12-23 117-51-25 1,470 10/46 9/78

No. 1 - CRES
044500 Baldwin Park 34-05-36 117-57-40 386 . 7732 9/78

MONTHLY EVAPORATION
(inches)

Opid's Camp (A49-vear mean)
Oct Nov___ Dec Jan____ TFeb Mar  Apr _ May  Jun __ Jul Aug Sep
2.99 1.46 0.75 0.59 ©0.55 1.30 3.03 4.65 6.22 7.83 7.48 5.28

San Gabriel Dam No. 1 - CRES (32-vear mean)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

6.42 4.41 3.35 2,95 3.11 3.94 4,88 >.83 6.8 9.21 9.06 7.95

Baldwin Park (46-year mean)

Qct Nowv De¢ Jan Feb Mar Apr May Jun Jul Aug Sep

4.21  2.64 1.81 1.54 2,01 3.1t 4.06 5,43 6.30 8.07 7.72 6.06

Note: Each evaporation station is a Class A Pan., Readings are adjusted for observed
rainfall to yield net evaporation.

Reservoir evaporation may be estimated by multiplying measured pan evaporation by a
pan coefficient ranging from 0.6 to (.8,

Source: Evaporation from Water Surfaces in California, Belletin 73-79,
State of California, Department of Water Resources, November 1979.
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_ TABLE 4-9
SANTA FE DAM HISTORIC MAXIMUM WATER SURFACE ELEVATIONS

WATER MAXIMUM WATER
TEAR SURFACE ELEVATION DATE
(ft, NGVD)

1943 431.14 3-05-43
1944 426,93 2-22-44
1945 : 423.25 2-02-45
1946 423,42 12-22-45
1947 425.67 12-30-46
1948 423,23 6-30-48
1949 415.60" All year
1950 415.60" All year
1951 415.60" All year
1952 461.73 1-19-52
1953 438.75 11-19-52
1954 433.63 4-19-54
1955 415.60" All year
1956 427.78 1-27-56
1957 424 .60 4-15-57
1958 447 .80 4-14-58
1959 437.35 2-17-59
1960 422,89 2-09-60
1961 422.16 11-18-60
1942 447 .84 2-16-62
1963 426.26 2-10-63
1964 422,35 1-22-64
1965 426 .44 4-10-65
1966 460,35 11-23-65
1967 473,94 12-.18-66
1968 427,65 11-24-67
1969 473.52 3-18-69
1970 455,75 3-11-70
1971 440.45 12-22-70
1972 439 .51 1-16-72
1873 450.70 3-07-73
1974 442 .90 1-09-74
1975 438,460 4-29-75
1976 429.18 2-10-76
1977 430.77 5-15-77
1678 458 .89 3-05-78
1979 440.19 3-27-79
1580 464,90 2-23-80
1981 435.40 12-10-80"
1982 439 .32 9-30-82
1983 459,80 3-02-83
1984 422.76 10-15-83
1985 430,90 12-20-84
1986 439 .45 2-25-86
1987 424.27 11-18-86

Source: U.8. Army Corps of Engineers, Santa Fe Dam reservoir
records, 1943-1987

* Indicates dry year. No flow was recorded for the entire water

year. Gage used at the time read below the invert elevation
{(421.0 ft).
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TABLE 4-10
RUNOFF DATA SAN GABRIEL RIVER NEAR AZUSA, CALIFORNIA

Maximum Mean

Water Year Peak Dlscharge Date Daily Dlscharge Date

: (££%/s) (£t%/s)
1398 N.D. - 134 N.A.
1897 N.D. - 1760 N.A.
1898 N.D. - 1600 N.A.
1899 N.D. - 16 N.A.
1900 N.D. - _ 49 N.A.
1901 6250 2-05-01 5170 N.A,
1902 N.D. - 318 N.A,
1903 N.D. - 2940 N.A.
1904 N.D. - 1070 N.A,
1905 N.D. - 2940 N.A.
1506 N.D. - 7950 N.A,
1907 N.D. - 6730 N.A,
1908 N.D. - 1160 N.A,
1909 N.D. - 7030 N.A,
1910 13,900 1-01-10 12,400 N.A.
1911 13,500 3-10-11 9100 N.A,
1912 N.D. - 2950 N.A,
1913 N.D. - 1880 N.A.
1914 18,100 2-20-14 11,800 N.A,
1915 2770 1-29.15 _ 1110 N.A.
1916 : 40,000 1-18-16 22,300 1-18-16
1917 N.D. - 3900 12-24-16
1918 8680 3-17-18 4940 3-17-18
1919 230 2-11-19 76 2-11-19
1920 5000 3-02-20 2400 3-02-20
1921 £000 3-14-21 2050 3-14-21
1922 22,300 12-19-21 16,000 12-19-21
1923 3670 12.13-22 2250 12-13-22
1924 510 3-26-24 253 3-26-24
1925 3000 3-04-25 588 4-04-25
1926 14,900 4-07-26 5530 4-07-26
1927 18,200 2-16-27 11,400 2-16-27
1928 1810 2-04-28 672 2-04-28
1929 895 3-10-29 411 3-10-29
1930 586 3-15-30 ' 396 3-15-30
1931 1450 4-26-31 601 4-26-31
1932 7500 2-09-32 5830 2-09-32
1933 5820 1-19-33 1630 1-19-32
1934 6120 1-01-34 2380 1.01-34
1935 : 507 2-09-33 460 2-09-35
1936 455 4-10-36 224 4-10-36

N.D. = Not Determined N.A. = Not Available
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TABLE 4-10 (Continued)
RUNOFF DATA, SAN GABRIEL RIVER NEAR AZUSA, CALIFORNIA

' Maximum Mean
Peak Discharge Date

Water Year Daily Discharge Date
(£t3/s) (£t3/s)
19357 1950 2-20-37 1770 2-20-37
1938 65,700 3-02-38 21,660 3-02-38
1939 N.D, - 316 7-16-39
1940 506 6§-24-40 506 6-24-40
1941 4460 3-04-41 3870 3-05-41
1942 C 422 4-20-42 370 4-22-42
1943 12,100 1-23-43 10,370 1-23-43
1944 5170 2-22-44 2710 2-22-44
1945 988 2-06-45 980 2-06-45
1946 980 12-23-45 937 12-23-45
1947 2980 12-31-46 2930 12-31-46
1948 1320 6-02-48 1170 ~ 6-06-48
1949 79 10-27-48 61 10-27-49
1950 8.2 7-31-50 7.9 7-31-50
1551 168 4-27-51 47 4-24-51
1852 N.D. - 3530 1-18-52
1953 N.D. - 1150 10-28-52
1954 9420 4-16-54 960 5-08-54
1955 10 3-26-55 9.9 9-25-54
1956 45 2-30-56 43 9-30-55
1957 656 4-14-57 650 4-15-57
1958 2780 4-05-58 2470 4-05-58
1959 364 2-24-59 348 2-25-59
1960 0 - 0 -
1961 9.1 5-06-61 7.5 5-10-61
1962 1650 2-12-62 1520 2-12-62
1963 45 9-04-63 27 2-21-63
1964 50 8-26-64 22 8-26-64
1965 291 6-12-85 276 6-08-65
1966 8640 11-23-65 7260 11-23-65
1967 5680 12-06-66 3750 12-17-66
1968 326 11-25-67 236 7-13-68
1969 29,850 2-25-69 19,300 1-26-69
1870 1102 2-28-70 1060 3-01-70
1971 439 1-04-71 434 1-04-71
1972 299 12-08-71 299 1-08-72
1973 918 3-19-73 849 2-16-73
1974 364 11-07-73 310 1-18-74
1975 248 VARIOUS 248 4-09-75
N.D. = Not Determined N.A. = Not Available
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' TABLE 4-10 {(Continued)
RUNOFF DATA, SAN GABRIEL RIVER NEAR AZUSA, CALIFORNIA

Maximum Mean

Water Year Peak Discharge Date Daily Discharge Date
(£e8%/8) (££3/s)

1976 178 3-25-76 191 1-21-78
1977 273 10-13-76 : 267 10-12-76
1978 14,100 3-04-78 10,800 3-05-78
1979 519 4-22-79 504 4-11-79
1980 8720 2-19-80 8310 2-19-80
1981 N.A. - - 415 11-20-80
1982 " N.A. - - 586 9-26-82
1983 N.A, - - 11,600 N.A,
1984 N.A, - - 485 N.A,
1985 N.A. - - 464 N.A
1986 N.A, - - 831 N.a&,
1987 N.A, - - 186 2-03-87

NOTE: Data from gauging station on the right bank of the San Gabriel River about
1.1 miles downstream of Morris Dam and 2.7 miles northeast of Azusa.
Gauge operated by USGS for water years 1896-67 as "San Gabriel River near Azusa"; for
water years 1968-on, gauge (renamed "San Gabriel River below Morris Dam") operated by
LACDFW. :

N.D. = Not Determined N.A. = Not Available

Source: USGS "San Gabriel River near Azusa" and LACDPW "San Gabriel River below
Morris Dam" streamgauge records, 1896-1987,
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TABLE 4-11

RUNOFF DATA, SAN GABRIEL RIVER BELOW SANTA FE DAM, CALIFORNIA

Maximum Mean

Water Year Peak Discharge Date Daily Discharge Date
(ft3/s) (ft3/s)

1943 8000 - 1-23-43 8000 1-23-43
1944 3480 2-22-44 2550 2-23-44
1945 960 2-02-45 783 - 2-05-45
1946 1600 12-23-45 1140 12-23-45
1947 2580 12-31-46 2550 12-29-46
1948 822 1-04-48 800 6-04-48
1949 0 - 0 -
1950 0 - 0 -
1951 0 - 0 -
1952 861 1-17-52 838 1-18-52
1953 598 10-30-52 488 11-09-52
1954 0 - 0 -
1955 0 - 0 -
1956 0 - 0 -
1957 0 - 0 -
1958 1210 4-05-58 944 4-05-58
1959 606 2-24-59 342 2-26-59
1960 6.9 2-02-60 3.3 2-10-60
1961 0. - 0 -
1962 728 2-13-62 437 2-13-62
1963 0 - 0 -
1964 0 - 0 -
1965 0 - 0 -
1966 11,100 11-23-65 6000 11-23-65
1967 614 3-23-67 597 3-23-67
1968 30 11-29-67 2.8 12-04-87
1969 30,900 1-26-869 26,000 1-26-69
1970 458 3-04-70 263 3-05-70
1971 123 12-17-70 116 12-17-70
1972 14 12.24-71 12 12-25-71
1973 340 3-22-73 310 3-22-73
1974 146 4-15-74 85 1-22-74
1975 427 4-22-75 74 4-29-75
1976 2.8 3-02-76 2.3 9-12-76
1977 60 5-16-77 21 5-16-77
1978 14,200 3-05-78 12,800 3-05-78
1979 480 5-01-79 282 5-18-79
1980 18,500 2-17-80 16,1¢0 2-17-80
1931 400 3-01-81 68 3-01-81
1982 230 3-18-82 110 3-18-82
1983 23,100 3-03-83 15,900 3-02-83
1984 57 10-01-83 35 11-08-83
1985 0 - 0 -
1986 407 3-07-86 263 3-08-86
1987 51 11-18-86 13 11-18-86
NOTE: Zero discharge does not reflect spreading releases through the San Gabriel

Riwver outlets that are diverted into the Rio Hondo.

Source: USGS “San Gabriel River below Santa Fe Dam” streamgauge records.
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V - DATA COLLECTI ON AND COVIVUNI CATI ON NETWORKS

5-01 Hydroneteorol ogi cal Stations

a. Facilities. Precipitation gauges, and reservoir and stream gauges in
the Los Angeles area and the vicinity of Santa Fe Dam are shown on plates 5-1
and 5-2, respectively. Table 5-1 lists the precipitation gauges, along with
their latitudes, |ongitudes, and elevations, that are | ocated in and near the
wat er shed above Santa Fe Dam Table 5-2 lists the stream gauges in the
wat er shed above Santa Fe Dam Many of the stations consist of nore than one

type of gauge, such as a recording and a nonrecordi ng precipitation gauge.

a. Reporting. Hydrologic data are observed and reported in 3 different

ways, as illustrated in table 5-3.

(1) Manual. The Santa Fe Dam Operator observes precipitation
wat er surface elevation, and gate settings, and reports these to the District

office, as described in section 5-06.a.

(2) Recording Instrunments. The recording instrunents store data
on paper tape, which is removed at predeterm ned intervals (once each nonth,
Cct ober-April, plus once during the sumrer) and maintained on file by the

District.

(3) Telemetry System Hydrol ogic data neasured at the dam and
ot her gauges are transmtted to the LAD office by the Los Angeles Telenetry
System These gauges automatically transit reports at predetermned intervals
twice daily. However their node of operation is "event reporting". As a gauge
regi sters an event (specified quantity of precipitation, or water surface
el evation change), current data are radio-transmtted to a repeater from which
it is sent via mcrowave to the LAD office. Each gauge is progranmed to
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trigger whenever 0.04 inches of precipitation, or a 0.25-foot change in water
surface elevation is recorded. All gauges can also be interrogated at any

time for current data via polled node.

(4) ALERT System There is also an event-reporting gauge system
t hr oughout sout hern California sponsored by the National Wather Service.
This systemis referred to as the ALERT (Automatic Local Evaluation in Real
Time) System Access to this information can be obtained through the REPORT

program on the Water Control Data System conputer.

c. Mintenance. Each operating agency is responsible for the maintenance

of its own gauges and/or telenetry radio equi pnent. |In some cases, the gauge is

operated by USGS, although it is owned by LAD or LACDPW

5-02 Water Quality Stations

There are no water quality stations in the watershed above Santa Fe Dam

5-03 Sedinent Stations

There are no sedinent stations in the watershed above Santa Fe Dam

There are sedi nent ranges in Santa Fe Reservoir (see pl. 4-1).

5-04 Recording Hydrol ogic Data

Each agency maintains records of its own data (section 5-01 above). The
NWS data are placed in archives at the National Cimatic Center in Asheville,
North Carolina. Precipitation and other data are published nonthly by the

National Climatic Center in Cinmatological Data and Hourly Precipitati on Data.
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The State of California, Department of WAter Resources, publishes the
data fromthe ALERT tel emetry gauge network on a nonthly basis. LACDPW
mai ntai ns their recording and non-recordi ng data bases, and furnishes data to
ot her agenci es upon request. LAD maintains a data base fromits recording
and telenetry gauges and provides selected data to NWS for publication. Real
Time Reports received from ALERT gauges and the Los Angeles Tel enetry System
gauges are stored in a database on the Water Control Data System Conputer.
LAD al so enters data fromits manual observations on various forms, which are
mai ntained on file in the LAD ROC Ofice. These forns are discussed further

in section 9-05 and illustrated in figures 9-1 through 9-7.

5-05 Conmuni cati on Net wor k

LAD mai ntains a voice radio comunication network for its entire
regul ation activities. This routinely includes conmmunicati ons between the
District Ofice and the various dam operators, as well as vehicles in the
field. During periods of significant runoff, comrunication with the dam
operators beconmes vital. The existing radio network, which has proven itself
reliable, is backed up by a second radio network; both of these are backed up
by the | ocal tel ephone system

Power at the District Office is backed up by an energency generator
system if all fails at the District Ofice, there is a conplete radio system
at LAD Base yard. The Base Yard is |located approxinmately 12 mles east of

the District Ofice.

5-06 Communication with Project

a. Regulating Ofice with Project Ofice. During the flood season (15
Novermber through 15 April), a routine radio call is ndae at |east once each
weekday from LAD District Ofice to the damoperator at Santa Fe Dam This

"Morni ng Report" is usually nade at 0800 hours, Mnday through Friday. O her
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routi ne or non-routine radio or tel ephone calls are nade as needed. Direct
conmuni cation with the operator at the damis possible by calling Mbile Radio

WJK 419. The dam operator's vehicle is assigned Mbile Radio WK 4191

In the event that all conmunication with LAD office, including LAD Base
Yard, should be interrupted, a set of "Standing Instructions to the Dam
Qperator"” has been conpiled for Santa Fe Dam and a copy of these instructions
is included in this manual in Exhibit A LAD organi zation chart and inportant
phone nunbers for reservoir regul ati on decisions at Santa Fe Dam are given in

table 9-1.

b. Between Project Ofice and Gthers. No routine communication exists

bet ween Santa Fe Dam and ot her agenci es.

c. Between Regulating Ofice and thers. Before and during the
earliest stages of any reservoir inmpoundnent, LAD notifies offices of other
agenci es and selected private interests of the inpending rises in the
reservoir water surface elevation and correspondi ng outfl ow. A list of the
agencies to notify, with applicable office and hone tel ephone nunbers, is
published annually in LAD's "Instructions for Reservoir Operations Center
Personnel " (the so-called "Orange Book"). During major runoff events, LAD
ROCC is in constant contact with LACDPW Hydraulics Branch to fully coordinate
t he operations of both agencies. LACDPWis directly tied into LAD radio and
t el ephone system LAD ROC is also in direct radio contact with channe

observers dispatched to patrol the San Gabriel River during |arge floods.

5-07 Project reporting Instruction

During periods of water regul ation, comunications between the LAD
of fice and each affected dam operator are nade on a frequent basis. Norna

conmuni cati ons occur once each hour, and nore frequent conmunications are
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sonmetines required. |If a gate change is required, ROC staff provide the radio
operator at LAD office with the gate change instructions. These instructions
are then broadcast to the dam operator. VWen the gate change is conpleted,

t he dam operator calls back to the District Ofice radio operator with

i nfornmati on on the change. The radio operator then inforns the ROC engi neer
who initiated the change. The dam operator records pertinent information
associ ated with the gate change on the formshown on figure 9-1. This report

formis subsequently submitted to LAD offi ce.

O her special instructions to damoperators are conducted in a simlar
manner. This network of radi o communications is also used by the dam operator
to report any failure of machinery or other equipnent, or any other unusua

condi tions at the dam

5-08 \Warni ngs

The responsibility for issuing all weather watches and warni ngs, and
all flood and flash flood watches and warnings rests with the NW5. Loca
emergency officials of cities and counties are responsible for issuing any
ot her public safety warnings, including unusual overflows evacuations, unsafe
roads or bridges, and toxic spills. LAD is responsible for providing these
official with up-to-date information, and forecasts where possible, of water
rises within Santa Fe Reservoir and release rates into the Channel downstream
of Santa Fe Dam The ROC (Reservoir Operations Center) would notify the Los

Angel es Police Departnent to initiate evacuation if a dam break is i mm nent.
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TABLE 5-1. PRECIPITATION STATIONS IN AND NEAR THE SANTA FE DAM WATERSHED

STATION NAME! RAIN GAUGE LATITUDE LONGITUDE ELEV® TYPE*
NUMBER?

CaMP HI HILL (OPID"S) LOO37BE W1904 34 15 18 118 05 41 4250 S R
STURTEVANT CAMP L0058 | 34 13 21 118 01 52 3275 8§
GLENDORA-ENGLEWILD RANCH 10073 34 09 22 117 50 57 1145 S R
COLDBROOK-RANGER STATION LOO78B - 34 17 26 117 50 26 3280 R
TABLE MOUNTAIN : LOO82F 34 22 56 117 40 39 7420 8§
BIG PINES RECREATION PARK  LO083B W0779 34 22 44 117 41 20 6860 S R
MT BALDY-GUARD STATION LOOB5G 34 14 12 117 39 32 4275  SRT
SAN DIMAS DAM LOOBIBE 34 09 10 117 46 17 1350  SRA
AZUSA-CITY PARK L0143B 34 08 03 117 54 17 610 S
STERRA MADRE DAM L0144 34 10 34 118 02 32 1100 S
TANBARK FLATS 10158 w7750 34 12 20 117 45 40 2750 S R
DUARTE LO172B 34 08 26 117 58 02 548 S
BIG DALTON DAM L0O223CE W0758 34 10 06 117 48 36 1587 SRA
CRYSTAL LAKE L0283C w2188 34 19 02 117 50 28 5370  SRT
SAWPIT CANYON-DEER PARK L0304 34 11 38 117 57 52 2690 R
COGSWELL DAM LO334BE 34 14 37 117 57 35 2300 SRA
MT WILSON OBSERVATORY LO338A 34 13 32 118 03 21 5675 S
SAN GABRIEL-EAST FORK LO379B 34 14 09 117 48 18 1600 R
MORRIS DAM . LO390BE 34 10 53 117 52 43 1210 SRa
CEDAR SPRINGS LO4O2F 34 21 21 117 52 34 6780 R
WEST AZUSA LO40KC 34 06 53 117 54 56 305 s
SAN GABRIEL DAM LO425BE W7779 34 12 19 117 51 38 1481  SRA
SANTA ANITA-FERN LODGE L0432 34 12 32 118 01 03 2035 s
CHILAC-USFS CAMP LO440D 34 20 00 118 01 23 5220 §
SANTA ANITA-SPRING CAMP LO477D 34 12 52 117 58 56 4715 S R
CHILAO-STATE HWY MAINT STA. L0O492A 34 19 02 118 00 30 5280 RT
SAN ANTONIO CYN-SIERRA PH L0619 34 12 29 117 40 26 3110 R
SAN GABRIEL CYN-POWER HSE L0627 w7776 34 0% 20 117 54 28 744 S R
SAN DIMAS CYN-FERN NC 2 10740B 34 11 48 117 41 45 5200 S R
SAN DIMAS CYN-UPPER E FORK L0741 34 11 41 117 44 26 2765 R
CAMP VALCREST L1807C 34 20 40 117 58 41 5920 S
PAIMER CANYON-FORKS - L1010C : 34 09 32 117 42 96 2160 S
SANTA FE DAM (SNFE) L1041B w7926 34 07 04 117 58 24 427 RT
BUCKHORN FIAT L1062 34 20 44 117 55 08 6760 R
SOLEDAD PASS L1043 34 29 35 118 05 28 3520 s
UPPER WOLFSKILL CANYON 11075 34 16 13 117 43 16 3625 R
BRADBURY DEBRIS BASIN - L1080B 34 09 23 117 57 58 935 R
BARLEY FLAT L1121cC 34 1640 118 04 40 5525 3
RED BOX GAP L1124B 34 15 30 118 06 18 4625 8§
LAWD-EAST VALLEY L1126 34 12 30 118 24 35 780 8§
MT., DISAPPOINTMENT 11138 34 14 42 118 06 07 3725 R
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TABLE 5-1 {(Continued).
PRECIPITATION STATIONS IN AND NEAR THE SANTA FE DAM WATERSHED

STATION NAME! RAIN GAUGE . LATITUDE I1ONGITUDE ELEV® TYPE*
NUMBER2

WEST FORK SHORTGUT CYN . L1159 34 15 55 118 04 08 4425 R
SAN GABRIEL CYN-W FK-HELPT 11160 34 15 02 118 01 30 3200 RA
MILE HIGH RANCH L1166 34 24 40 117 46 15 5280 S
FENNER CANYON 11167 34 23 25 117 46 27 1605 8
HOOKS DEBRIS BASIN LX042B 34 09 15 117 52 35 1250 §
NOTES :

See plate 5-1 for precipitation gauge locations.

Rain gauge number beginning with;

L Indicates a Los Angeles County Department of Public Works designation.
W Indicates a U.S. Weather Service designation,

3 Elevations in feet (NGVD).
Rain gauge type as follows:

Recording rain gauge.

Standard 8" rain gauge (non-recording).
Automatic telemetry.

ALERT system rain gauge.

el K
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TABLE 5-2.

STREAM GAUGING STATIONS IN AND NEAR THE SANTA FE DAM WATERSHED

STATION NAME STATION PERIOD OF RECORDER CHANNEL DRAINAGE
NUMBER* RECORD TYPE TYPE AREA
(MI?)
Fish Cr. abv mouth : U7R 7/16-9/16, punch tape concrete 6.36
1 (11084500} 7/17-present control
San Gabriel River F190RI 2/32-present punch tape rip-rap 230
at Foothill Blwvd. ' : control
San Gabriel River : UBR.- May 18%4-pres. punch tape natural w/ 212.4
blw Morris Dam concrete
control
San Gabriel River : P4BR 11/32-present punch tape natural w/ 88.2
East Fork abv forks: concrete
: control
San Gabriel River : P3R 12/30-7/38 punch tape natural 102
West Fork abv forks: 9/38-present
San Gabriel River F209R  12/33-present punch tape natural w/ 39,2
W. Fork blw concrete
Cogswell Dam control
San Gabriel River F251R 4/48-present punch tape V-notch 40.4
W. Fork at weir
Cogswell Dam
San Gabriel River : SNFE 10/42-present  punch tape concrete 236
blw Santa Fe Dam : (11085000) control

* Combination letter/number designation indicates LACDPW gauge (number designation
in parentheses indicates gauge is operated by USGS).
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TABLE 5-3, Methods of Reporting Hydrological Data

Reservoir Water Streamflow Watex Gate

Precipitation  Surface Elevation Surface Elevation Heights
Manual Glass Tube Staff Gauge Staff Gauge Gate
Precipitation Height
Gauge _ Indicators
Recoxding Precipitation Water Surface Gauge Height Gate
Digital Recorder Digital Height
Recorder ' Recorder Recorder
Telemetry
Interrogated - Gauge data is accessible by computer at all times.
Fixed-Time
Self-Reporting - Data is reported in at a specified time of day.
Event- '
Reporting Reports every  Reports every
0.04 inch of 0.25 inch of
rain elevation change
Gauge Tvpe
at Santa
Fe Dam Tipping Bucket! Pressure Sensing Gate
. System?! Height
s Recorder?
R

1 Attached to Telemetry System
2 Not attached to Telemetry System
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VI - HYDROLOG C FORECASTS

6-01 Cenera

a. Role of LAD. LAD does not mamke any fornmal hydrol ogic forecasts,
publ i shed or unpublished, for Santa Fe Dam Despite the |ack of formal
hydr ol ogi ¢ forecasts, LAD does carefully nonitor the reservoir water surface
el evation in Santa Fe Reservoir, and does notify other agencies of any

signi ficant changes or anticipated changes as described in section 5-06.

LAD continues to inprove its monitoring capabilities of conditions not
only at Santa Fe Dam but in adjacent watersheds. |nproved and increased
nunbers of automatic telemetry rain and stream gauges also help in the
devel opnent of conputerized rainfall-runoff forecast nodels. The |ong-term goa
of LADis to be able to provide relatively accurate predictions of inflows and
reservoir water surface elevation as far in advance as possible. It is intended
that these predictions will becone accurate and reliabl e enough that they can be
shared with NW5, LACDPW city and county energency officials, and others, to be

used as a basis for reservoir systenms regul ati on during the upcom ng years.

LAD contracts for preparation of quantitative precipitation forecasts
for San Gabriel River drainages and ot her watersheds including the Santa Fe
Dam wat er shed. These are used in deternmning the potential for significant
runof f into Santa Fe and other reservoirs. Research is progressing into the
direct incorporation of these quantitative precipitation forecasts into the

rai nfall-runoff forecast nodels being devel oped.

b. Role of Oher Agencies. No agency has any specific forecast
responsibility for water surface elevations in Santa Fe Reservoir or for
di scharges on the San Gabriel River, either upstream or downstream of Santa Fe
Dam NWS i ssues Flash Fl ood Warnings for rivers and ot her watercourses in the
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San Gabriel Valley.

LAD does receive real-tinme weather reports and forecasts, as well as
hi stori cal weather data, fromNAS. This is acconplished by neans of weat her
facsimle pictures and tel etype data and forecasts transmtted by NWS and
recei ved by LAD facsinile recorder and teletype printer. C ose coordination is

mai ntai ned with NWs forecast office |ocated in Los Angel es.

Hi storical precipitation and streanflow data are available fromthe
LACDPW These data, while not of use in real-time, are inportant to studies of
historical storns and floods which aid in the devel opment and refinenent of

conputerized rainfall-runoff forecast nodels.

6-02 Flood Conditions Forecasts

Forecasts of flood hydrographs are currently not made. However, routine
eval uation of precipitation, resulting inflow, and forecast precipitation
provi des val uabl e subjective predictions of flood situations. Using such
i nformati on, LAD ROC can evaluate if an ongoing flood will increase or decrease

over the next 24 hours.

6-03 Conservation Purpose Forecasts

Since Santa Fe Damis primarily a flood-control facility, forecasts for

ot her purposes, including water conservation are not made.

6-04 Long- Range Forecasts

Since water is inmpounded behind Santa Fe Dam for short time periods, there
is little direct need for long-range forecasts in the regulation of Santa Fe

Dam Only in the event of major inpoundnment at Santa Fe Reservoir, as well as
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si mul taneously at other reservoirs affecting the downstream channel and Los
Angel es River, would a forecast of nore than one day be of immediate
significance to the regulation of Santa Fe Dam |In such a case, the forecast
of anot her inpending major stormor |ack of such a stormm ght influence the
rel ease rate of water from Santa Fe Dam The prinmary consideration of the
rel ease rates fromall of the dams in the San Gabriel and Los Angel es River

systens is to prevent or mnimze downstream damages.
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VIl - WATER CONTROL PLAN

7-01 Ceneral Objectives

Santa Fe Damis authorized and constructed to provide flood contro
protection to the downstreamarea in the San Gabriel River Valley, and it is an
integral part of the overall Los Angeles River Flood Control System The
outflow formthe Santa Fe Damenpties into the Wiittier Narrows reservoir
whi ch passes flood flows through the San Gabriel River channel and the Rio
Hondo concrete channel. The regulation plan for Santa Fe Damcalls for
consi derati on of the operation status of Wiittier Narrows reservoir in the

determ nation of the rel ease from Santa Fe Dam

The reservoir | ands behind Santa Fe Dam when not used for string
floodwaters, are utilized in part for other purposes such as recreation and
groundwat er recharge. The picnic areas, recreation |akes, and concession
stands are used by the public during the dry periods of the year. During flood
control operations, these facilities are inundated with mnimal damage to their

structural integrities.

7-02 Major Constraints

No maj or physical or regulation constraints exist at the project. Notable

changes, however, have taken place or been nade over the years, including:

a. Reservoir Storage Space. Reservoir storage space has been reduced by
sedi nent accurul ation. Based on the results of the September 1982 reservoir
sedi nent survey (plate 3-3), current reservoir storage space bel ow the spillway
crest elevation of 496 ft is 32,109 ac-ft which is 7 percent |ess than the
original reservoir storage space of 34,670 ac-ft. This represents an average
sedi nentation rate higher than the predicted rate. Fortunately, some
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of the accunul ated sedi nent has been renoved fromthe reservoir bottom and
nore sediment will |likely be renbved by sand and gravel contractors in the
future. The available storage as of the 1982 survey is still adequate to
control the SPF. Using the 1982 area-capacity curve, the SPF nmaxi mum WEE is
495.09 ft using the regulation schedule in Exhibit A (operation of Santa Fe
Damin tandemwi th Whittier Narrows Dam, w th nmaxi mum storage of 31,500 ac-

ft and outflow of 40,600 ft3%s.

b. Recreation Facilities. Wen the Santa Fe Dam water surface el evation
ri ses above the top of the debris pool (WBE 456), recreation facilities (see
table 2-1) in the reservoir will begin to flood. This does not constitute a
regul ati on constraint, but when sufficient forecast information is avail able
and the water surface elevation on the Rio Hondo side of the Whittier Narrows
Damis below 201.6 ft., an effort is made to keep the Santa Fe reservoir water

surface el evation at or bel ow el evati on 456 ft.

c. Joint Operation with Wiittier Narrows Dam Both the Santa Fe and
VWhittier Narrows Reservoirs will be operated as a system because independent
project regulation would tend to result in greater flood damages bel ow Wittier
Narrows Dam during nmajor floods. Since the |evel of flood protection provided
by Santa Fe Damto its i mredi ate downstream area is higher than the | evel of
flood protection provided by Whittier Narrows Dam Santa Fe Damis regulated in
tandemwith Whittier Narrows Damin order to naximnmize their conbined flood
control capabilities. The logic of the coordinated regul ation of the two
reservoirs is to keep the "percent full" in each reservoir equal during a flood
event, where the percent full is the ratio of the instantaneous reservoir
storage divided by the total reservoir storage space in each respective
reservoir. For instance, if Wiittier Narrows Reservoir were nore full than
Santa Fe Reservoir and water surface elevation at Whittier Narrows Dam exceeded
201.6 ft., the outflow fromthe Santa Fe Reservoir would be reduced thereby

causing an increase in the storage in Santa Fe Reservoir in
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order to achieve a "percent full" equal to that in Wittier Narrows Reservoir
Tandem operation is self-correcting and would result to having the storage
levels in both reservoir balanced in accordance with the gate regul ation
schedul e in Exhibit A The coordination of the flood control operation of
Santa Fe and Whittier Narrows Reservoirs will achieve an overall objective of

m ni m zing the chance of spillway flow bel ow Whittier Narrows Dam

7-03 Overall Plan for Water Contro

Santa Fe Damis operated for flood control on the San Gabriel River and
the regulation is coordinated with that of Wittier Narrows Dam Plate 2-2,
whi ch depicts the storage allocations for Santa Fe Reservoir, shows that the
entire reservoir storage space bel ow el evation 496 feet (the spillway
crest) is devoted to flood control (including debris pool). Spillway
surcharge occurs between el evati on of 496 and 508.2 feet (the maxi num wat er
surface elevation for the revised PMF). Once WSE 496 is reached, fl ood
control is no longer the prine objective. Passing as nuch water out of the
reservoir as is required to assure the safety of the dam beconmes the primary
regul ati on concern. The space between el evation 508.2 and 513 feet is

freeboard

The Santa Fe Dam gate operation schedul e i ncl udes consi deration of the
reservoir status of Whittier Narrows Dam This tandem operati on schedul e can

be found in Exhibit A and it is discussed in section 7-05.

There may be instances where a decrease (or increase) in rel eases nay

be consi dered necessary froma systens perspective. These deviations are

di scussed in section 7-13.
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7-04 Standing Instructions to Dam Operator for Water Control

During periods of normal comunication, the dam operator will receive
operating instructions fromthe ROC. The Standing Instructions to the Dam
Qperator for regulation of Santa Fe Damare given in Exhibit A In the event
that communication with the ROCis lost for a period of six (6) hours, the

dam operator should follow the standing instructions in Exhibit A

7-05 Fl ood Control

The plan for controlling floods on the San Gabriel River bel ow Santa Fe
Damis presented in this section. The objective of the water control plan is
to mnimze downstream fl ood damages. Project releases will be regulated to
protect downstream conmunities and to avoid spillway flow. Rel eases from
Santa Fe Damw || always be regul ated so as not to exceed the downstream
channel capacity (41,000 ft3 sec) in so far as possible. Santa Fe Damis
regul ated as a component of a reservoir systemprotecting (primarily) the San
Gabriel and |ower Los Angeles Rivers. Wittier Narrows Damis | ocated
approximately 7 mles downstream of Santa Fe Dam on the San Gabriel River.
Regul ation of Whittier Narrows Damto prevent exceedance of downstream
channel capacity on the Ri o Hondo, San Gabriel River and | ower Los Angel es
River is its primary flood control operation objective. Accordingly, Santa
Fe Damis operated in conjunction with Wihittier Narrows Damto achieve this
flood control objective. Hence, reservoir releases fromSanta Fe Damw || be
reduced as required to equalize the "stress" (instantaneous percentage of
flood control storage space filled) between Whittier Narrows Dam and Santa Fe
Dam Wiittier Narrows Damw || be operated based on the capability of the
downstream channel s to safely convey the conbination of reservoir rel eases
and | ocal uncontrolled flood runoff. Releases fromWittier Narrows Dam are
not intended to equalize or maintain the balance of water in storage between

Vittier Narrows Dam and Stan Fe Dam In addition, if Whittier Narrows Dam
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is projected to experience spillway flow at any time within a fl ood event,
Santa Fe releases will be reduced as necessary in order to prevent spillway
flow at Whittier Narrows Dam Spillway flow at Santa Fe Damis far |ess
damagi ng than spillway flow at Whittier Narrows Dam Spillway flow from
Santa Fe Dam would currently enter a group of |arge gravel pits |ocated

i medi atel y downstream of the Santa Fe Dam spil | way.

a. Normal Regulation. When the reservoir WSE is within the debris

pool (WBE 421 to WSE 456), rel eases are made at Santa Fe Dam by keepi ng one

gate open at 0.5 feet (i.e., the standby gate setting).

Once the WBE at Santa Fe Dam reaches 456 feet, and comuni cation
bet ween the ROC and Santa Fe Dam tender exists, Santa Fe Damis operated in
tandemwith Whittier Narrows Damin a manner such that Santa Fe Reservoir
rel eases will maintain parity in the "percent full" (flood storage capacity
utilized) at the two reservoirs. This is,if the flood control storage at
VWhittier Narrows Reservoir is 17 percent of its capacity, Santa Fe Damis
operated so as to fill 17 percent of its flood control storage capacity. It
shoul d be noted that operation of Santa Fe Damin tandemwith Wiittier
Narrows Dam starts at WBE 456 ft at Santa Fe Reservoir and WSE 201.6 ft at
VWittier Narrows Reservoir. Tandem operation does not apply to the debris
pool at Santa Fe Reservoir not to the water conservation pool at Wittier

Narr ows Reservoir.

If the degree of fullness of Whittier Narrows Reservoir is increasing at
a faster rate than that of Santa Fe Reservoir, Santa Fe Dam rel eases can be
decreased (to zero, if desired) in order to mnimze the "stress" on Wittier
Narrows Dam Typically, in a single or the first of a series of stornms,
runof f fromthe R o Hondo watershed rai ses the WSE at VWittier Narrows
Reservoir at a faster rate than runoff fromthe San Gabriel River watershed

rai ses the WoE at Santa Fe Reservoir. Runoff fromthe R o Hondo then
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typically decreases and the WBE at Wittier Narrows Reservoir declines (as |ong
as the releases from Santa Fe Dam do not change) as the Santa Fe

Reservoir WSE rises to its maxinum After a series of Storms have occurred
that fill the storage of the San Gabriel R ver system above Santa Fe Dam the
probability of large flood inflows into the Santa Fe Reservoir increase

significantly.

The water control manager at the ROC nust nonitor these trends of inflow
and water surface elevations at Wiittier Narrows Dam and Santa Fe Dam so
changes in rel eases fromboth Wiittier Narrows and Santa Fe Dans are made
snmoothly. Fluctuation of releases (i.e., fromincrease to decrease or from
decrease to increase in a short tinme interval) should be m nimzed by
nmonitoring the reservoir inflows, watershed conditions, and WSE trends.

The outflow from Morris Dam can usually be sued to approximate inflow to Santa
Fe Reservoir. The telenetered stream gages |ocated on the Rio Hondo at Garvey
Road (gage nane HRDG and Al hanmbra Wash at Klingerman (ALVWK) can indicate the
magni tude of inflowto Wittier Narrows Damfromthe R o Hondo. The

tel enetered stream gage | ocated on San Gabriel River at Peck Road (SGRP)

i ndicates total inflowto the Wiittier Narrows Dam fromthe San Gabriel River,
including the inflows from San Jose Creek and Wal nut Creek. Limting the rate
consi deration if releases from Santa Fe Dam have to be increased. The rate of
increase of releases is limted increnents of 5,000 ft3 sec per half-hour
(i.e., from2,000 ft% sec, to 7,000ft% sec, to 12,000 ft3 sec, and so on

until the required outflow is reached). When reducing releases from Santa Fe
Dam consideration should be given to bank sloughing of the San Gabriel River.

However, the flows can be gradually reduced to as little as zero, if required.

The gate regul ation schedule of Santa Fe Damin tandemwith Wittier
Narrows Dam can be found in Appendix A The first step (WSE 421 - 456) of the

regul ati on schedule is the standby gate setting at the dam COperation of
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Santa Fe Damin tandemwith Wittier Narrow Dam starts at WSE 456 ft.
Procedures for the tandem operation are listed in the gate regul ation
schedule. The follow ng exanple illustrates the use of the gate regul ation

schedul e:

ASSUMPTI ONS:

1) Wittier Narrows Reservoir WBE = 202.0 ft
(outflow = approxi mately 5000ft?% s)

2) Previous Wiittier Narrows el evation = 201.6ft

3) The stream gages at Rio Hondo at Garvey, Al hanbra Wash at Klingerman and San Gabriel River at Peck Road indicate
total inflowin excess of 6000 ft%s

4) Santa Fe Reservoir WBE = 456.2 ft
(outflow = 1000 ft%'s)

5) Morris Damoutflow = 1000 ft¥s

ANALYSI S:

1) The stream gauges indicate that w thout any change at Santa Fe Dam the Whittier Narrows Reservoir WSE woul d
rise (inflow = 6000 + 1000 = 7000 ft%s, vs outflow = 5000 ft%s)

2) Morris Damoutflow indicates inflowto Santa Fe Dam Reservoir is matched by Santa Fe Damoutflow, so Santa Fe
Reservoir WSE woul d not change

3) Follow the procedures for "QOperation of Santa Fe Dam (SNFE) in Tandemwith Wittier Narrows Dam (WNRH)", as shown
on the gate operation schedul e:

*1 Current WSE at SNFE: 456.2 ft

*2 Concurrent WSE at VARH: 202.ft

*3 "Equival ent SNFE WSE" (fromtable 1 of the gate regul ation schedul e): 456. 4 ft
*4 |s current WBE at SNFE greater than "equival ent SNFE WSE"? No.

*5 |'s current WBE at SNFE greater than equival ent SNFE WSE"?
Yes. Therefore, no release from Santa Fe Damis required.

ACTI ON BY WATER CONTRCOL MANAGER

Cut back Santa Fe Damoutflow (to zero, if desired) because it was determ ned that Wiittier Narrows Reservoir "percent full"
woul d rise faster than Santa Fe Reservoir "percent full" under the current conditions. Once the 2 reservoirs reached the
same degree of fullness, follow procedure *6 (fromthe schedule): "Operate Santa Fe Damin such a way that the bal ance in
"percent fullness" is maintained".

b. Loss of Comrunication. In the event that comuni cati on between the

RCC and Santa Fe Damtender is lost for a period of six (6) hours, the dam
tender should use the gate regulation schedule in Exhibit Ain order to
determ ne the required gate setting based on current water surface el evation
at Santa Fe Reservoir. |In using the gate operation schedule, the damtender

shoul d di sregard procedures *2, *3, *5, and *6 listed on the schedule. The
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gate operation schedul e should be followed until comrunication with the

District office is reestablished.

c. Forecasts. The runoff forecast on which regul ati on decisions are
based, shoul d be devel oped fromthe best avail able precipitation and
stream flow i nformati on. The ROC i s responsible for devel opi ng the forecast
and for determning its usefulness in naking water control decisions. The
intent is to consider all appropriate information in inplementing the water

control plan.

VWhen forecast information clearly indicates that Santa Fe Damwi Il not
experience spillway flow (reservoir water surface elevation will not exceed
el evation 496 ft), all 16 gates may be partially or fully closed in order to
al | evi at e downst ream energenci es (see Sec. 7-13), to prevent downstream
danmages, or to add an additional safely factor when the downstream channel is
experiencing high flows. Wen forecast information clearly indicates that
VWhittier Narrows Damwi || experience a spillway flow, all 16 gages at Santa
Fe Dam may be partially or fully closed in order to prevent or mnimze the

possibility of spillway flow at Whittier Narrows Dam

d. Reservoir Evacuation. Santa Fe Dam should be drained as rapidly as

possi bl e, consistent with the achi evenent of downstream flood control. The
objective is to enpty the reservoir in preparation for the next flood. Santa
Fe Damrel eases will be reduced upon reaching the debris pool (WSE 456), so
that the Los Angel es County Departnment of Public Wrks (LACDPW can divert
the remaining stormrunoff to their spreading facilities to enhance water

conservati on.

e. Channel Cbservation Teans. Wenever the conbinati on of reservoir

rel eases and | ocal uncontrolled runoff is expected to exceed one-half of the

desi gn conveyance capacity (see plate 3-2) on the San Gabriel River, channe
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observation teans shoul d be di spatched to observe the hydraulic perfornmance of

the channel and to report the current avail able channel capacity.

7-06 Recreation

Ext ensi ve recreational devel opment has taken place in the Santa Fe
Reservoir lands in accordance with the PL 89-72 (Federal Water Project
Recreation Act). PL 89-72 requires consideration of opportunities for outdoor
recreation and fish and wildlife enhancenment in planning water resource
projects. In addition to the recreational developnents in the reservoir area,
there is currently nore public demand for wi der range of recreationa
pursuits. The existing recreational |ake |ocated within the reservoir area
provi des water oriented recreational facilities. However, no water is
i mpounded by the dam for recreational purposes. Also, the channel of the San
Gabriel R ver downstream of Santa Fe Damis strictly a flood control channel
and provides no water oriented recreational use. Thus no rel ease are made

for recreational purposes.

7-07 Water Quality

Santa Fe Dam has not ungated outlets, and rmay be operated to contain
contam nant spills, unless the WBE exceeds 496 feet (spillway crest). Santa

Fe Damis not operated for water quality objectives.

7-08 Fish and Wldlife

The operation of Santa Fe Dam does not include considerations for fish

and wildlife objectives.
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7-09 Drought Contingency Pl an

Santa Fe Dam does not contain any storage allocation for water supply.
However, water conservation and ground water recharge neasures at Santa Fe Dam
are coordinated with the Los Angel es County Departnent of Public Wrks
(LACDPW to the extent consistent with other project purposes. The San
Gabriel River downstream of the damis soft-bottoned, and conservation
facilities exist at several spreading grounds (see sec. 3-04). Currently, no
reservoir storage is allocated for water conservation. However, as the flood
pool recedes bel ow el evation 456 t, rel eases can be reduced to the intake
capacity of the downstream LACDPW spreading facilities if meteorol ogica

forecasts and downstream reservoir/ channel conditions are favorabl e.

7-10 Hydroel ectric Power

No facilities for the generation of hydroelectric power at Santa Fe Dam

exi st, nor are any contenpl at ed.

7-11 Navigation

The ephenmeral nature of runoff on the San Gabriel River and its steep

gradi ent preclude navigation

7-12 O her

Mai nt enance and construction activities in the downstream channel of the

San Gabriel River normally occur during the dry season of late spring and

sumer. During such periods, the 16 Santa FE Dam gates may be cl osed in order

to reduce rel eases in support of such downstream activities.
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7-13 Deviation from Normal Operation

The rel ease plan for Santa Fe Damis discussed in Section 7-05. However,
it is desirable under certain limted circumstances, for the release rate from
Santa Fe Damto be decreased below what is called for. |In addition to the
preventi on of downstream damages, there other possible reasons for deviation

fromthe normal release plan at Santa Fe Dam

a. Emergencies. 1In the event of emergencies such as potential drowning,
toxic spill, other accident, reservoir rel eases nay be adjusted as
appropriate to cooperate with rescue or renmedial action efforts to the extent
that flood control objectives of the damare not conprom sed. In addition
potential structural danage to the downstream channel will be treated as an
emergency for which reservoir rel eases may be reduced. Such energency action

may be taken i mmediately by the ROC

b. Unplanned M nor Deviations. Unplanned events that could create a
temporary need for mnor deviations fromthe plan include energency bridge
repairs, the restoration of utility lines across the San Gabriel River, and
certai n unpl anned but necessary mai ntenance and i nspection. Santa Fe Dam may
be operated to support these activities, provided that flood protection is not

j eopar di zed.

c. Planned Deviations. The same argunents apply to planned
construction, maintenance, inspections, etc., as under Section 7-13.b. Such
pl anned activities should be schedule for the dry season, whenever possible.
The dry season is normally May through Cctober, although on a rare occasion, a
tropical stormw th heavy rain and high runoff potential can occur during the

|ate sumer or early fall
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7-14 Rate or Rel ease Change

The gates at Santa Fe Dam are hydraulically operated. Up to two gates
can be operated at a tine, and opened or closed about one foot per mnute. The
gate can generally be adjusted in as rapid a manner as possi bl e without
concern over the rate of change of outflow Continuous |arge nagnitude
fluctuations in reservoir rel eases could cause instability of channel revetnent
and should therefore be avoided. |f the gate operation requires |arger
rel ease, the outflow fromthe dam can be increased by increnents of 5,000

ft3 sec per half-hour until the required rel ease is reached.

7-15 Water Control Hydraulic Information

Project hydraulic information has been utilized in the devel opnent of the
flood control plan. This information has al so been used to eval uate and set
regul ation rules for planned deviations and also facilities regulation of the
dam duri ng energenci es and unpl anned devi ations. Project Hydraulic
i nformation used for Santa Fe Dam i ncl ude:

a. Qutlet Rating Curves (pl. 7-1),

b. Spillway D scharge Curve (pl. 7-2),

c. Area-Capacity Curves (pl. 3-3),

d. Downstream Steam Gauge Rating Curve (pl. 8-4).
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VIl - EFFECT OF WATER CONTROL PLAN

8-01 Cenera

The primary propose of Santa Fe Damis flood control, and the greatest
ef fect and benefit of the damis the protection of life and property
downstream of the facility. The nmjor aspects of flood control at Santa Fe
Dam for both the reservoir and spillway design floods, as well as severa
maj or historical floods, are discussed in section 8-02. Any other effects or
benefits of Santa Fe Dam are secondary to those of flood control, and they are

briefly described in section 8-03 through 8-08.

8-02 Flood Contro

a. Reservoir Design Flood (RDF). The original hydrol ogic design of
Santa Fe Dam was based on the control of a hypothetical flood. The hydrol ogic
basis used in the devel opment of the RDF is briefly sumrmari zed from Reports No.

3 and 4 of Table 1-1 as fol |l ows:

1. The RDF was conputed fromthe flood resulting froma four-day
storm wth the maxi mum 24-hour rainfall and the highest

intensities on the fourth day.

2. The design stormhad a total stormrainfall of 26 inches, with

13 inches occurring on the fourth day.

3. Rainfall during the first three days was assuned to occur in
consecutive ratios of 20, 30, and 59 percent of that on the
maxi mum day, thereby obtaining the nost adverse conditions of

occurrence.



b

Runof f coefficients and infiltration were based on the
rainfall to runoff relations conputed for the upper San
Gabriel River drainage area above Cogswel |l Dam (San Gabrie
Dam No. 2), which indicated the highest runoff coefficients of
the March 1938 flood. A runoff hydrograph was devel oped using

the Modified Rati onal Method.

A base flow of 20 ft® s/ni? of drainage area was used in
determining the ultinmate di scharge for the fourth day of the

hydr ogr aph.

Morris and Cogswel | Dans were assuned full to spillway crest
at the start of the stormwith outlets inoperative, and San
Gabriel Dam was assuned to have 34,700 ac-ft of flood storage
avail able with outl ets operative above the conservation poo
of 12,400 ac-ft. The resulting RDF has a peak inflow of

81,600 ft3 s and a total volune of 129, 300 ac-ft.

Starting with a WSE of 442, (top of debris pool), the RDF was
routed through Santa Fe Dam using the net area-capacity curve
formul ated for design purposes with the gates operated to

mai ntain a maxi mum control | ed rel ease of 19,000 ft3s. The
net area-capacity curve assunes the 50-year sedinment

al | owance of 1000 ac-ft is filled. The maxi mum water surface
el evation was 495.8 feet. The spillway crest was set at 496

f eet.

Revi sed Reservoir Design Flood - Standard Project Flood (SPF). When

Santa Fe Dam was originally designed, the SPF concept had not been devel oped

yet.

Fol | owi ng occurrence of the stormof 21-23 January 1943, a revi sed RDF

usi ng the SPF concept was deternined for Santa Fe Dam The revi sed RDF
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presupposed ground conditions equivalent to those of the March 1938 storm
with rainfall amunts and intensities equal to those of the January 1943
storm Report No. 8 in Table 1-1 gives the basis for unit hydrograph, |oss
rate, and basefl ow determi nations. The stormwas transposed to the drai nage
area above Santa Fe Dam using a transposition factor based upon the nean
annual precipitation. During the storm rain totaling 25.61 i nches woul d
fall in a 2.5-day period, with 17.51 inches in the nmaxi mum 24 hours. The
storage and regul ati on assunptions related to Cogswell, Mrris, and San
Gabriel danms were the same as assunmed in the original RDF in 1940. The
maxi mum 4-day inflow to Santa Fe Dam was 171,400 ac-ft, and the 5-day inflow

was 183,700 ac-ft. The peak inflow was 98,000 ft3s.

| mprovenrent of the channel bel ow Santa Fe Damin 1961 i ncreased channe
capacity from 19,000 to 41,000 ft3s. About the sane tine, the SPF deternined
in 1944 was revised slightly to account for different regul ation assunpti ons at
Cogswel | and San Gabriel Dams. Based on then-current regul ation plans,
Cogswel | and San Gabriel Dams woul d have 9600 and 33,900 ac-ft of storage
avai |l abl e, respectively, at the beginning of the SPF. This is a total of
43,500 ac-ft available, instead of the previously assumed total of 34,700 ac-
ft. The effect of the extra available storage is illustrated by a decrease in
the peak in flow from 98,000 to 96,000 ft*s, and the maxi mum 24-hour vol une

from 101,400 to 89,550 ac-ft.

Routing of the revised SPF using the current reservoir regulation plan
are presented on plate 8-1 and table 8-2. These routings, which use the
regul ati on schedule in Exhibit A, assume the follow ng operation criteria:

1) operation of Santa Fe Damin tandemw th Wiittier Narrows Dam and the Santa
Fe reservoir storage capacity is based on the 1982 survey, 2) operation of
Santa Fe Damnot in tandemwi th Whittier Narrows Dam and assuming that the
50-year sedinent allowance is filled, and 3) operation of Santa Fe Dam not in

tandemwith Whittier Narrows Dam and assum ng that the 100-year sedi nent
8-3



allowance is filled. Plate 8-1 depicts the standard project storm hyetograph
(graph of increnental precipitation vs tine), the inflow and outfl ow

hydr ographs, and the WBE for each of the routings. Table 8-2 shows the

maxi mum i nfl ow, resulting maxi mum outfl ow and maxi mum WSE for each of the

routings.

In 1984, the regulation plan for Moirris Dam was nodi fied because of
safety of damrequirements. The maxi mum el evation for |ong-term storage was
set at WBE 1130 feet (16,016 ac-ft), instead of WSE 1152 (spillway crest -
22,758 ac-ft). Hence, Mourris Dam woul d have 6742 ac-ft of avail able storage at
t he begi nning of the SPF, increasing the total available from 42,500 ac-ft to
49,242 ac-ft. |If the Santa Fe Dam SPF were revised to reflect the additiona
storage at Mirris Dam the nmaxi mum WBE reached in the routings through Santa Fe
Dam woul d be about 3 feet [ess than when Mirris Damis assunmed full to spillway
crest. This conclusion is based on various routings made for the 1989 LACDA

study (Report 17 of Table 1-1).

c. Spillway Design Flood. The original spillway design flood at Santa
Fe Dam was based on a 24-hour rainfall of 20.5 inches, 60 percent greater that
that for the fourth day of the original reservoir design storm Derivation of
the flood was the same as that of the fourth day of the RDF, except for an
assuned base flow of 40 ft% s/nmi?2 and all three upstream dans were assuned to
be full to spillway crest at the beginning of the storm with the outlets at
San Gabriel Daminoperative. Computation of the flood hydrograph resulted in
a peak inflow of 238,000 ft3s and a 24-hour volume of 184,000 ac-ft. Routing
the flood assunming the reservoir full to spillway crest elevation 496 ft, and 6
of the outlets plugged at the beginning of the flood, resulted in a maxi num

wat er surface el evation 508.4 and a peak outflow of 224,800 ft3s.

d. Revised Spillway Design Flood - Probable Maxi num Flood (PMF). A

revi sed spillway design flood was devel oped based on precipitation given in
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the report titled, "Revised Report on Maxi mum Probable Precipitation, Los
Angel es Area, California", dated 29 Decenber 1945 and prepared by the

Hydr onet eor ol ogi cal Section of the United States Wather Bureau. |n general
the January 1943 stormwas used as a pattern for geographical and intensity
distribution of rainfall. Precipitation values for that stormwere nultiplied
by a conputed ratio to obtain maxi nrum values. During the 3-day storm 36.59
inches of rain would fall, with 24.40 inches in the maxi num 24 hours.
Conput ati on of the flood hydrograph resulted in a peak inflow of 194, 000
ft3/s, a 24-hour volune of 258,100 ac-ft, and a 72-hour vol ume of 447,100 ac-

ft.

In a subsequent 1978 study (Report No. 16 table 1-1), the adequacy of
the Santa Fe Dam was revi ewed under current criteria. This led to the
devel opnent of a revised PMF and reanal ysis of the adequacy of Santa Fe Dam
spillway. The average depths of precipitation for 6, 12, 24, 48, and 72 hours
during the general wi nter probable maxi mum storm using revised PMF criteria,
for the drai nage area above Santa Fe Dam were deternined to be 10.9, 18.4,
29.0, 41.9, and 48.9 inches, respectively. Distribution of rainfall over each
subarea was deternined by taking the ratio of a 10-year, 3-day rain for each
subarea to the 10-year, 3-day rain for the entire drainage area. A tine
interval of 1 hour was selected as the shortest time interval for which
precipitation intensities would be required to define the flood hydrograph
The tine distribution was based on figure 7-3D of the U S. Wather Bureau's
Hydr onet eor ol ogi cal Report Number 36. A constant |oss rate of 0.15 inches per
hour was consi dered applicable for the drai nage area. Average basins "n"
val ues ranging fromO0.030 to 0.050 and the Average Muntain S-G aph were used
i n devel opi ng the PMF hydrograph. Base flows for the drainage area were based
on studies made of the 1938 flood. The resultant PMF peak inflow to Santa Fe
Dam was 222,000 ft3s, with a volunme of 556,000 ac-ft. Again, all upstream
dans were assunmed full to spillway crest at the beginning of the probable

maxi mum st orm
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The original spillway design flood had a peak outfl ow di scharge of
224,800 ft3/s, with a maxi num WSE of 508.4 feet, and a freeboard of 4.6 feet,
with 6 of 16 outlet assuned plugged or inoperative. Routing the revised PMF
assum ng the reservoir full to spillway crest and 6 of 16 gates plugged or
i noperative, resulted in a maxi num WSE of 509.2 feet, and a peak outfl ow of
221,800 ft3s. Plate 8-2 depicts the hyetograph of the revised probable
maxi mum preci pitation over the drai nage area above Santa Fe Dam the inflow
hydr ograph, reservoir water surface el evation, and outfl ow hydrograph that

woul d result when the revised PMF is routed through Santa Fe Reservoir

e. Oher Floods. The results of routing the |argest floods of record
since 1916 through Santa Fe Reservoir are described briefly in the follow ng
subpar agraphs. The infl ow hydrographs were adjusted to the same upstream dam
storage assunptions and regul ation plans as assuned for the SPF. The
regul ati on schedul e used for each routing is sinlar to the operation schedul e
in Exhibit A. None of the adjusted historical floods occurring in the
wat ershed prior to the dam construction, nor any actual floods since the dam

was constructed, provided a severe test of the plan.

1. 1938 Flood Routing. The flood of 28 February-3 March
1938, the largest of record above Santa Fe Dam was nodified to reflect
upstream devel opnment and control, and routed through the reservoir according to
the flood regul ati on schedule. Assunming the reservoir full to debris poo
el evation 456 at the beginning of the routing, the peak inflow of 28,6000 ft3s
was reduced to an outflow peak of 27,600 ft3/ s and a maxi num wat er surface
el evation of 460.9. Peak inflow during the actual 1938 flood was 65, 700
ft3s. This represents the outflow from Mrris Dam (peak 61,800 ft3/ s)
augnmented by side inflow. Current regulation plans for Mrris Dam woul d

produce much [ ess outflow from Morris Dam

2. January 1969 Fl ood Routing. The January 1969 flood routing
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and appurtenant data are shown on plate 8-3. Assuming the reservoir full to
debris pool elevation 456 at the beginning at the routing and using the fl ood
regul ati on schedule, the peak inflow of 24,000 ft3 s was reduced to an outfl ow

peak of 23,100ft% s and a maxi num WSE of 460.2 ft.

3. February 1969 Flood Routing. The February 1969 fl ood
routing and appurtenant data are shown on plate 8-4. Assunming the reservoir
full to debris pool elevation 456 at the beginning of the routing, the peak
infl ow of 26,900 ft3/s was controlled to a peak outflow of 27,600 ft% s and a

maxi mum WBE of 461.0 feet.

8-03 Recreation

The reservoir area behind Santa Fe Dam provi des the open space for
ext ensi ve recreational public devel opnent. However, none of the recreationa
facilities in Santa Fe Reservoir depend upon runoff water inpounded behind the
dam Public |law 78-534 (The Flood Control Act of 1944) provided the

construction of recreational facilities within the reservoir

The effects of the damand its operation upon the recreational facilities
within the reservoir area by necessity all negative; that is, some of these
facilities are occasionally flooded by the inpoundnent of water behind the dam
for flood control. These recreational facilities, however, were constructed and

area operated with this understanding.

8-04 Water Quality

Santa Fe Damretains flood waters in storage for relatively short periods
of time (on the order of days). Therefore, Santa Fe Dam operation has very
little effect on water quality other than to drop out sedinent |oad carried by

the fl ood inflow.
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8-05 Fish and Wldlife

Wldlife in the Santa Fe Flood Control Basin is npst concentrated and
diverse in the riparian and alluvial scrub habitats. The coastal sage scrub
provides wildlife habitat values internmedi ate between alluvial scrub and the
nore di sturbed wash and epheneral ly inundated ruderal comunities which are
relatively lowin wildlife habitat values. The |ake provides habitat for
stocked ganme fish. Native fish are occasionally washed into the basin during
storm fl ows and rel eases, but the basin provides no long-termnatural habitat

for the fish.

8-06 Water Supply

Santa Fe Dam has no authorized storage allocation for water supply. Santa
Fe Damis regulated for water conservation when the reservoir water surface
el evation is at or below the debris pool level (WSE 456 feet). Wth this
regul ation, release rates can be conpletely recharged to groundwater, thereby
benefiting the San Gabriel Valley and other parts of the greater Los Angel es
Basin. Santa Fe Damreduces the ampunt of water-borne sedinent, and prol ongs

the duration of runoff to recharge facilities.

8-07 Hydroel ectric Power

There is no existing or contenplated hydroel ectric power generation at

Sant a Fe Dam

8-08 Navigation

There is no navigation on the San Gabriel River or in Santa Fe Reservoir

at any tine.
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8-09 Frequencies

a. Peak Inflow and Qutflow Probabilities. Table 8-1 gives inflow and
outflow frequency values at Santa Fe Dam taken fromthe 1988 LACDA study
(Report No. 17 in table 1-1). The values reflect the gate regul ati on schedul e
shown in Exhibit A The values were determined fromthe calibrated rainfall -
runof f nodel used in the LACDA study and reflect the revised regulation plan

for Mirris Dam di scussed in Section 8-02.b.

b. Pool Elevation and Frequency. Plate 8-5 shows the elevation frequency
curves for Santa Fe Dam determnined fromthe calibrated rainfall-runoff nodel
used in the LACDA study. The curve also reflect the gate regul ation schedule in
Exhi bit A and the revised Morris Damregul ation plan. The values of the curves

a specific return periods are also listed in table 8-1.

c. Key Control Points. Plate 8-6 is a stage-discharge rating curve for

t he outfl ow gaugi ng station just downstream of Santa Fe Dam

8-10 O her Studies

a. Exanples of Regulation. Discharge frequency values presented in this
manual were derived fromongoing (1989) investigations in the LACDA Study.
Prelimnary analyses in Part 1 of this study have been applied to eval uate
Santa Fe Dam and have been considered in preparing the water control plan.

The "Interim Report on Hydrol ogy and Hydraulic Review of Design Features of
Exi sting Danms for Los Angel es County Drai nage Area Dans," dated June 1978,

presents the derivation of the PM- and SPF used in this manual.

b. Channel and Fl oodway | nprovenment. The channel between Santa Fe Dam

and Whittier Narrows Dam was i nproved by the Corps of Engineers in 1961.
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Channel capacity, representing the flow of the standard project flood, ranges
from41,000 to 98,000 ft3s. A flood insurance study for the city of South El
Mont e, covering the San Gabriel R ver from Santa Fe to Wiittier Narrows Dam
was conpl eted by LAD for the Federal Emergency Managenent Agency in March
1975. In Novenber 1975, the area around the San Gabriel River from Santa Fe
to Whittier Narrows was designated as Zone C, neaning there was no fl ood
hazard. |In 1989, the LACDA report (Report No. 17 in table 1-1) reported that
t he desi gn channel capacity between the two dams was still valid. This study
i ndi cates an approxi mately 500-year |evel of protection in the reach between

these two dans. The channel capacities are given in plate 3-2.
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TABLE 8-1. Inflow, Outflow, and Elevation Frequency Values
Using the Santa Fe Dam Gate Regulation Schedule in Exhibit A

10-yr 25-yr 50-yr 100-yr 200-yr 500-yr
5200 80060 29000 53200 80300 110000
3750 6710 27800 2800 33500 41000
(6170) {18700) {31900) (37800) (41000) {41000)
457 457.8 461.5 AT2.7 488.9 493.7

{459.5) (462.5) (370.9) {487.1) (487.9) (500.3)

Notes;

1) Unparenthesized vaiues were obtalned from the 1988 LACDA Study (Report No. 17 In Table 1-1). Outilow
la outiet works discharge.

2) Values In parenthesls were determined from the gate operation schedula in Exhiblt A
(regulation of Santa Fe Dam In tandem with Whittler Narrows Dam), (n which Whittler Narrows Dam Js -
operated according to the its present regulation plan.

3} For return periods with maximuin water surface alavations exceeding 496 ft, spillway flow results and

S would be absorbed by the gravel pits located immeciiately downstream of the Santa Fe Dam splllway, A
N maximum release of 41,000 ft/s from the outlet works can be malntalned under these condltions.



TABLE 8-2. REVISED SPF ROUTINGS USING THE GATE OPERATION SCHEDULE
SANTA FE RESERVOIR

1) "OPER. SNFE IN TANDEM WiTH WNRH' & USING
THE 1982 RESERVOIR STOR. CAP. 495.1 40,650 0

2) " OPERATING SNFE FOR IMMEDIATE

DOWNSTREAM CHANNEL & USING 50-YEAR? 6,000 494.9 40,700 0
SEDIMENT ALLOWANGE

3) "OPERATING SNFE FOR IMMEDIATE

DOWNSTREAM CHANNEL & USING 100-YR® 4583 41,000% 13,700°
SEDIMENT ALLOWANCE

SANTA FE DAM IS OFERATED SO AS TO BALANCE THE CONCURRENT FLOOD CONTROL STORAGE AT WHITTIER
. NARROWS DAM,

* SANTA FE DAM IS OPERATED BASED ON CURRENT WSE AT SANTA FE RESERVOIR AND AVAILABLE
DOWNSTREAM CHANNEL CAPACITY (i.e., not in tandam with Whittier Narrows Reservoir).

Notes:

! Whittier Narrows Dam is designated as WNRH not WNRS because WSE is taken at the Rio Hando side.

2 Assuming the 50-year sediment allowance is filled.

3 Assuming the 100-yr sediment allowance is filled.

4 Max, SNFE downstream channel capacity.
T § Existing gravel pits downsiream of Santa Fe Dam are sufficient to preclude ail but large sustained spillway flow from
LV reaching the San Gabriel channel. A maximum outletworks release of 41,000 #*/sec can be maintained under these

conditions.
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| X - WATER CONTROL MANAGEMENT

9-01 Responsibilities and Organi zation

a. Corps of Engineers. Santa Fe Damis owned, operated, and nai ntai ned
by LAD which has conplete regulatory responsibility for the dam and

reservoir.

Wat er control decisions about reservoir regulation at Santa Fe Dam and
other COE facilities in LAD are made by RRS. Table 9-1 shows an

organi zati onal chart depicting the chain of conmand for reservoir regulation

Gate operation instructions to the damoperator are issued by RRS (see
Sections 5-6 and 5-7). |In the event that communicati ons between RRS and Santa
Fe Damare interrupted, a set of Standing Instructions to Dam Operator
included in Exhibit Ais to be used. Dam operators are part of Operations

Branch, Construction-QOperations Division

b. Oher Federal Agencies. CCE has conplete responsibility for the
regul ation of Santa Fe Dam Al though COE receives data and information
from other Federal and |ocal agencies and informs these agencies of major
deci sions affecting Santa Fe Dam no ot her agency has any responsibility in
the regul ation of Santa Fe Dam The USGS operates stream gauges in the

wat er shed.

c. State and County Agencies. LACDPW has mai ntenance responsibility for
the San Gabriel R ver channel downstream of Santa Fe Damto San Jose Creek and
mai nt ai ns and operates a nunber of projects in the drainage area, including the
spreadi ng grounds both upstream and downstream of Santa Fe Dam A portion
of the reservoir |ands has been devel oped for recreation purposes. The
recreation area is operated by LAD but is |eased to Los Angel es County. LAD
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reserves the right to inundate this |and.

d. City Governnents. There is no involvenment of city governments in the

regul ati on of Santa Fe Dam

e. Private Organizations. There is no involvenment of private

organi zations in the regulation of Santa Fe Dam

9-02 |Interagency Coordination

LAD coordi nates with other Federal, State, County, and | ocal
organi zations, as well as with the press (nedia), concerning water control at

Santa Fe Reservoir.

a. Local Press and Corps of Engineer Bulletins. The Public Affairs
Ofice of LADis responsible for interfacing with the press regarding
regul ation at Santa Fe Dam and flows in the channel downstream of the dam
This is acconplished through interviews and the occasi onal issuance of press
rel eases. LAD does not issue flood watches or warni ngs or other
status reports or forecasts to the general public. These are the

responsi bility NWS.

b. National Weather Service. LAD utilizes NWs data and weat her
forecasts in the regulation of Santa Fe Dam including the real-tine telenmetry
data from gauges installed in nearby watersheds by the LADCPWin cooperating
with NW6. LAD share data with NWS and ot her agencies both on a real tine basis

and after the fact.

c. U S. Ceological Survey. LAD receives streanflow data from USGS,
primarily on a historical basis in southern California. LAD coordinates with

USGS in many different ways, and shares its data w th USGS.
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d. Los Angeles County Department of Public Wrks. LAD and LACDPW
cl osely coordinate the operation of their reservoir projects and the

mai nt enance and patrolling of their channels in LACDA

9-03 Interagency Agreenents

No i nteragency agreenents exist with the exception of the land | eased to

Los Angel es County for recreation purposes.

9-04 Conmi ssions, River Authorities, Conpacts and Comittees

Santa Fe Damis not adm nistered by any conm ssi on, conpacts, or other

formal multi-agency agreenents.

9-05 Reports

LAD prepares and files several types of reports. Additionally, each
nmonth during the runoff season, Novenber through April, a flood situation and
runof f potential report is prepared and sent to the South Pacific Division of

COE

Seven specific forns are prepared in conjunction with the District's
reservoir regulation at Santa Fe Dam A copy of each of these forms is
i ncluded as figures 9-1 through 9-6. These include: Flood Control Basin
Operation Report (prepared by each dam operator), Record of Calls (both radio
and tel ephone), Rainfall Records (from manual readi ngs of glass tube
rai ngauges), Reservoir Operation Reports (daily report prepared by RRS) Record
of Data fromDigital Recorders (precipitation, water surface el evation, and

downst ream gauge hei ght), and Reservoir Computations (prepared by RRS).

LAD al so collects and files charts fromrecording i nstruments at
9-3



Santa Fe Dam (and ot her dams), including precipitation, reservoir surface

el evation, and gate opening. Daily precipitation totals and, as needed, other
data (such as unusually high intensities) are nmanually extracted fromthe

preci pitation charts, and the charts are sent to the National Cimatic Data
Center of NOAA. The other charts are maintained on file at LAD District Ofice

in RRS.

9-4



Table 9-1

Chain of Command for Reservoir Operations Decisions
Cor ps of Engineers

Los Angeles District

Di strict Engineer
O fice Phone Number

(213) 452-3961

Wat er Control Decisions Gate Qperations
Chi ef , Engi neering Division Chi ef, Construction-QOperations Division
(213) 452-3629 (213) 452-3349
Chi ef , Hydrol ogy and Hydraulics Branch Chi ef , Operations Branch
(213) 452-3525 (213) 452-3385

Chief, Reservoir Regul ation Section Chief, Operations & Miintenance Section

(213) 452-3527 (626) 401-4008
Chi ef, Reservoir Regulation Unit Dam Qper at or For eman
(213) 452-3530 (626) 401-4006

9-5



-6 IYNold

FLLOGD _'COHTROL BASIN OPERATION REPORT

Reports Control Symbol

SPLCO - 7

. . . ) . o

Home e Month Yedr o
" - m

Reservoir W.S.Elev | Outletl channel Gate operatlon el

pay ]Type Gage Gage Time Gate opening in feat ) :
Time | of {reading| TYime | height (]

Gaqe |in feet in feet He.1 ] 0.2 1 Ho.3 | Heut | Ho.5 | #o.6 [ #o.7 | Ho.8| R0 9 § HO.10 | Ho.ti | Ho.12 | N0, 13 [Ho.1¥|Ho.i5 | Ko.18 o

W

REMARNKS:

i
FORM .
SPL 1 boec72 19 EDITION OF 1| MAR 55 MAY BE USED

-



RECORD OF CALLS [ Radic [ Telephone

[]
FROM TO X ﬁ
LOCAL @ FJ MESSAGE OR REMARKS
TIME PERSON AND/OR TELEPHONE PERSQON AND/OR TELEFPHONE Idd
CALL SIGN AND CITY CaLL SIGN AND CITY v g e

Z-6 34NDId

- *Reportable telephone cails include collect calls, charge calls and long distence calls that can not be dialed without a code number., Calls are chargeable to MA 3-1311 unless
otherwise indicated. ’

SPL ,onM . 188  PrEvious EoiTIONs ARE oBSOLETE




RAINFALL RECORD

B ETATION - . DATE
L [JHourLy - [Joainy

TIME QF GAGE S5TORM S5EASCOH OBSERVER REMARKS
HR 1DA] neapinGg | READING | TOTAL TOTAL {SHOW, TERP., ETC.}

aLooy] 1

0100

0200

0300

L1 T - I P B S

0400

05007 6

05001 7

Q7001 8

0800| 9

1000E 11

11004 12

j2007113

13001 14

1400115

1500} 16

16004 17

1700] 18

18001 19

19001 20

20007 23

121004 22

22001 3

23004 24

24001 25

26 -

g

28

%

30

31

TOTAL

SPL §O7%s 31 - ' S FIGURE 9-3



v-6 AHNODII

| | ‘
RESERVOIR OPERATION RE. BT

DATE TIME
RAINFALL
RADID
o " suwﬁgfge DIGITAL GLASS TUBE GATE SETTINGS
o1GN D ELEVATION . HECOHDGEH RE%%:;;;R SE“EF'(;E?IST 13[15‘;[1:\::1 SI_E:;.'ISL)N {Printed values show inilial sellings
WUK (FT. MSL) READINGS ) (eIES) N 128 e f&,] of gates prior 1o flood runcif}
) WS ’ )
417 |SEPLLVEDA o s GATES OPEN 9.0 FT. ]
ws
412 |HANSEN aH GATES OPEN 1.0 FT, -0
WS
412 [LOPEZ G . GATE OPEN 5.0 FT. 0o
wSs
419 [ SANTAFE aH #14 OPEN OS5 FI, il
WS .
416 |BREA aH GATES OPEN 1.0 FT. i
w5
417 | FULLERTON GH GATES OPEN 1.1 FT. 0
. WS
418 | CARBON CANYD #1 OPEN 0. .
N_ GH 10 05 FT |
WS GATES 1 & 6 OPEN 1.0 FT.
PRADO
421 GH REM, GATES CLOSED U
WS
420 | 5AN ANTONIO i (3ATES CLOSED 0
W, PIT '
LAGFCD DIVERSION GATE OPEN
” RIO E. PIT GATE 1 OFPEN FT.
% HONDO POCL GATES 23,54 OPCN FT. O
T ) :
COMB. i
z G
=
415 | & TELEMARK
. |_",',, .
=
g AN W. STAFF
KKK AKKY XXXX GATES #8 OPEN 0.30 FT, [}
GABRIEL POOL ¢ cxuer s
COMB, o
RES: ° GATES CPEN 0.5 FT. o
T HOOK:
KKK X y a
429 | PAINTED ROCK - AXK AKX ANEMOMETER
T TEMPERATURE:
GATES CLOSED |
S _ A GATE #3 BYPASS  CFS 0
437 | ALAMO RES: KXXK XXXX HOOKIOM »
T ANEMOMTER:
TEMERATURE:




HAME OF DAM
RECORD OF DATA FROM DIGITAL RECORDERS -
DATE TIME WATER SURFACE GAGE HEIGHT PRECIPITATION QPERATOR
SPL | fan 7y 648 FIGURE 9-5
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. _ : {J.mourLy - [[3 painy ’ T ) -

A FIME OF AEADING (LF DArLY} OATE

COMPUTED BY CHECKED 3Y 3 CATA SQURCE

P : INST. OUTFLOW STORAGE CHANGE . -
WATER % ATE W =
HA. (DAL |SURFACE STARAGE [srep DOWHSTREAM | qas. ouT- AV. GATE

ELEV. ne, | YT ACAES cFs FLow | tHPLow | SETTINGS
. LETS GaHT. FLaow FEET
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i

1z
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15

16

17 .
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20
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23
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27
T p 28

. BRI

Els

. 31
REMARKS

. TOTAL

. . : JIIIEAN -

. ‘ - . .
SPL romm. 30 PREVIOUS E0ITIONS MaY BE USED: " .
° REPLACESSAL FOAM 29 WHILH MaY AE UETD
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SANTA FE RESERVOIR, CALIFORNIA
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The Plate you are attempting to accessis not currently available.

For additional information, please contact the Los Angeles District Public Affairs Office
at (213) 452-3908.



LEGEND 7
G L%\ 1'00 N
—r— STREAM CHANNEL b g/ BUENA VISTA
= BASN
» ROAD OR HIGHWAY - § _§ {_.__ 3
. o 3 -
DAM EMBANKMENT . = > / r TN / oy
-.' ‘GO o o /\
—+~—-.—— SPREADING BASIN BOUNDARY / / OWL. ROCK-ALPHA ,@lz/ P
— — —— GRAVEL PIT BOUNDARY e — 7 N\
' A e Q7f//\BLUE DiAMOND-SANTA
AN BLUE DIAMOND-#2 g SANTA FE DAM
[*a]
|

NE.
ORK
UNVE
—/./
-
l
/-J PECK ROAD
" SPREADING BASN
e
-
7~
/ ’ / Q ot
N e A //
'_‘/\"\ov-\?fo#\_ e o / SCALE N FEET
R0 - q‘?f) XQ}(&V 0 1000 2000
SANTA FE DAM
WATER CONTROL MANUAL
LOS ANGELES STREET
LOweR — =
GRAVEL PITS
42, CONROCK-DURBIN
S4 ?\opS)
US ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

PLATE 2-5




The Plate you are attempting to accessis not currently available.
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STANDI NG | NSTRUCTI ONS TO THE DAM OPERATOR

SANTA FE DAM

A-1. BACKGROUND AND RESPONSI BI LI TI ES

A-1-01 GCeneral Infornmation

This exhibit is prepared in accordance with instructions contained in EM
111-2- 3600, paragraph 9-2 (Standing Instructions to Project Operators for
Water Control), and ER 1110-2-240, and pertains to duties and responsibilities

of dam operators associated with the operation of Santa Fe Dam

Qperational instructions to dam operators are outlined with specific
enphasi s on fl ood energenci es when comuni cati on between the dam operator and
RRS (Reservoir Regul ation Section) has been disrupted. This exhibit is
designed to be used as an operational guide for the dam operator in
i mpl enenting the Santa Fe Dam Gate Regul ati on Schedul e (found at the end of
this exhibit). Associated plates are contained in the main body of the water

control manual .

The dam operator is required to have available at the dansite this water
control manual and exhibits, and the current version of other manual s that
conpl ement these standing instructions. These nmanuals are: (a) "lnstructions
for Reservoir Operations Center Personnel” (the "Orange Book");

(b) "Operation and Mai ntenance Manual for Santa Fe Dani'; and (c) "Santa Fe
Dam Energency Plan". Deviation fromstanding instructions will require

approval of the District Commander.

The purpose of Santa Fe Damis to regulate flood fl ows down the San
Gabriel River, nminimzing flood damage downstream of the structure. The

protected area includes the floodplains of the San Gabriel River, R o Hondo

A-1-1



and Los Angeles River. The regulation of Santa Fe Damis coordi nated with that

of Whittier Narrows Dam

Table 9-01 is an organi zational chart depicting the chain of command for

reservoir regul ati on deci sions.

Gate Qperation instructions to the dam operator are issued by the
Reservoir Regul ation Section (RRS) in Engineering Division. Damoperators are

part of the Operations Branch, under the Construction-Operations Division.

Santa Fe Damis |located on the San Gabriel River, upstream of Wittier
Narrows Dam as seen on plate 1-1. The damis situated about 4 mles
downstream of the mouth of San Gabriel Canyon, about 16 mles east-northeast of
the Los Angeles Civic Center, and about 3 mles west-southwest of the town of
Azusa. Santa Fe Dam consists of an earthfill enbanknent with outlet works and

a spillway. A basin plan of Santa Fe Damis shown on plate 2-3.

Santa Fe Damis owned, operated, and maintained by the U S. Army Corps of

Engi neers, Los Angeles District, which has conplete regulatory responsibility.

A-1-02 Role of the Project Operator

a. Nornal Conditions. The Dam Operator will be instructed by RRS as
necessary for water control actions under normal conditions) see Plate A-1 of
this exhibit). The dam operator will verify that all equi pnent at the project
is in good operating condition; test-operate gates and electrical facilities in
the control house and inspect all structures and equi pment according to a pre-
est abl i shed schedul e; and refer to the Qperation and Mi ntenance Manual for

i nstructions on actual operation procedures for all equipnent.

b. Energency Conditions. The dam operator will be present at the dam

A-1-2



during periods of significant runoff, as instructed by the Operations Branch
operate the damin accordance with instructions fromRRS; and foll ow the Santa
Fe Dam Gate Regul ati on Schedul e provided in this exhibit during periods of
conmuni cati on disruption (Note: Six full hours should be allowed to

reestabl i sh comuni cation).

A-1-3



A-11. DATA COLLECTI NAND REPCORTI NG

A-2-01 Normal Conditions

During normal conditions, neasurenents are made daily at 0800 hours | oca
time by the dam operator to determ ne reservoir staff reading (water surface
el evation), float well or manoneter gauge "tape" readi ng, incremental
preci pitation since last report, total accunul ated precipitation for the
season, the setting of each outlet gate, and the tinmes of theses neasurenents.
This information will be | ogged on the appropriate fornms and reported by radio

to RRS, WU 4ROC, as requested.

The dam operator will also maintain records, including water surface
el evati ons, downstream gauge hei ghts, precipitation amunts, outlet gate
settings, and log all radio an tel ephone conmuni cati ons on forms prescribed

bel ow.

a. The Record of Calls Form (SPL-188). This formis used each tine a
nessage is transmtted or received by radio or tel ephone. The purpose of every

call will be noted, whether for radio check, reservoir report, etc.

b. Flood Control Basin Qperation Report Form (SPL-19). The dam operator
should log all of the information on this formeach tinme a water surface

el evati on nmeasurenent is taken or a gate change has been conpl et ed.

c. Rainfall Record Form (SPL-31). This formshould be filled in each

time a rainfall nmeasurenment is taken froma glass tube rainfall gauge.

d. Record of Data fromDigital Recorders (SPL-648). This formis used
to tabul ate water surface, downstream gauge hei ght, and precipitation data from

digital recorders.
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Al of these forns should be subnitted nonthly to the Water Control Data
Unit CESPL-ED-HR (Baseyard) of RRS for archival storage. A copy of each of
these forns is included in the Santa Fe Dam Water Control Mnual in figures 9-1

t hr ough 9-6.

A-2-02 Energency Conditions

During flood events, the dam operator should follow instructions as
i ssued by RRS on neasurenent type and frequency. Due to the speed with which
events may occur at Santa Fe Dam neasurenents are fifteen mnute intervals are
soneti nes necessary. Wien reporting to RRS, the dam operator should clearly
describe the silt and debris situation at the gates, and downstream gauges.
When instrunents are not working or are stuck in the silt, the operator should
not report the erroneous reading, but should rather state instrument or
staff problem Care should be taken to avoid issuing msleading reports due
to siltation at the reservoir staff boards. Wen debris or silt causes flows
to be deceptively perched above the invert, or cause a |loss of contact with
the staff board, the dam operator should report a descriptive nessage
identifying the limtations, and quantifying the estinmated reservoir stage.
If the radio system including the dam operator's nobile unit, malfunctions,
RRS wi Il contact the operator via telephone. It is especially important to

mai ntain all records di scussed above during enmergency conditions.

A-2-03 Regi onal Hydroneteorol ogi cal Conditions

The dam operator will be inforned by RRS of regional hydroneteorol ogica

conditions that may/wi |l inmpact Santa Fe Dam

A-2-2



A-111. WATER CONTRCL ACTI ON AND REPORTI NG

A-3-01 Nornal (Non-Flood) Conditions

Except during times of emergency when fast action is critical, RRS nust
approve all gate changes. RRS will originate the request for a gate change,
and will provide settings for each gate whenever a gate change is necessary.
CGenerally, gates will be set according to the instructions given in this
exhibit. The dam operator should i npl ement gate changes i medi ately foll ow ng
acknow edgerment of instructions. Delaying a gate change may have serious
i npacts on affected activities. |[|f other concurrent activities cause a del ay
in inmplenmentation of a gate change, the dam operator should notify RRS by

calling radio call sign WJK 4ROC and request gui dance.

Once a gate change is conpleted, the dam operator should radi o back to
RRS on WK 4ROC to report the tinme and change was conpl eted, the staff and tape
readi ngs, the downstream gauge hei ght, and the current settings of all sixteen

gat es.

The sixteen vertical lift gates are hydraulically operated fromthe

control house. The dam operator should refer to the O&M Manual for

i nstructions on actual operating procedures.

A-3-02 Energency Conditions

During flood events and ot her energency conditions, water control actions

and reporting are vital to the successful operation of the dam

If structural danage or sone other enmergency occurs at the dam the dam
operator should notify RRS as soon as possible with a description of the

condi ti ons.
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During an energency condition such as a hazardous chemcal spill or
potential drowning where inmediate action is necessary, the dam operator

shoul d make the appropriate gate changes and report in to RRS as soon as

possi bl e.
During a flood event, RRS will initiate gate changes, as is done during
normal (non-flood) conditions. The damoperator will inplement the gate

change and report back the sanme information as during normal (non-fl ood)

condi ti ons.

RRS wi || keep the dam operator apprised of regul ation objectives and
critical regulation constrains whenever possible. This will afford the dam
operator a greater opportunity to recognize and identify potential problens in
the field. RRS may al so provide additional water surface elevation criteria,

i nstructing the dam operator to alert themvia radi o channel WJK 4ROC when t he
reservoir pool reaches the indicated |l evel. Such an action would nornally be
conduct ed during periods of intense stormrunoff, and would require the

operator to remain at the control house.

A-3-03 Inquiries

Al significant inquiries received by the damoperator fromcitizens,
constituents, or interest groups regardi ng water control procedures or actions

nust be referred directly to RRS

A-3-04 Water Control Problens

RRS must be contacted i mredi ately by the nost rapid neans available in
the event that an operational nalfunction, erosion, or other incident occurs
that could inpact project integrity in general or water control capability in

particul ar.
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Enmer gency departures fromthe operation instructions issued by RRS nmay be
requi red, because of equi pnent failures, accidents, or other energencies
requiring i mediate action. Under these situations, the dam operator shoul d
contact RRS via radio for instructions. Wen comrunications are broken, or
the situation demands i mmedi ate action, the damtender may proceed
i ndependently. RRS should be notified of such actions as soon as possi bl e.

Al'l other energency deviations fromnormal procedure should be approved in
advance by RRS. The District Engineer, Los Angeles District, US. Arnmy Corps
of Engi neers, may nmake tenporary nodifications to the water contro
regul ati ons. Permanent changes are subject to approval by the D vision

Engi neer, South Pacific Division, US. Arny Corps of Engineers.

The dam operator should inrediately alert RRS via radi o channel WJXK 4ROC
whenever the requested gate change cannot be fully inplemented due to
mechani cal or other physical problems. For exanple, debris will occasionally
prevent total gate closure. RRS will evaluate the problem and provide further

instructions to the dam operat or

A-3-05 Comuni cati on Qutage

Coordi nation of flood control operation is under the direction of RRS
Cor ps of Engineers, Los Angeles District. During flood periods, close contact
wi || be nmaintai ned between operating personnel at Santa Fe Dam and RRS in Los
Angel es. |If comunication is broken between the dam operator and RRS
initially continue releases in accordance with the last instructions from RRS
and nake every attenpt to re-establish conmunications. |If this effort is
unsuccessful for six full hours, the dam operator should use water surface
el evations and precipitation data to nmake rel eases following the Santa Fe Dam

Gate Regul ation Schedule in this exhibit.

Energency notifications are nornmally made by RRS. However, if the dam
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operator | oses communi cation with RRS, and an energency notification situation
ari ses, such as an inminent damfailure or uncontrolled spillway flow (water
surface el evati on above 496 feet NGVD), the dam operator should nake the
necessary notifications. The parties listed below are to be inmmediately

notified upon declaration of an uncontrolled energency.

Los Angel es County Sheriff,

Conmmuni cati on Wat ch Conmander 213-263-9411

California O fice of Emergency

Servi ces, Sacranmento 916-427-4990

Notifications should include: (a) description of the type and extent of
t he existing or inpending energency; (b) advise for evacuation fromthe
floodplain; (c) information on the tinme of the initial release of hazardous
amounts of water; (d) the depth of water behind the dami and (e) the dam

operator's name and tel ephone number.

Upon conpl eting the above notifications, attenpt to re-establish
conmuni cations with RRS. Docunent all notifications made, and refer to the
"Orange Book" (Instructions for Reservoir Qperations Center Personnel) for
nore information on additional emergency notifications. The dam operator

shoul d not | eave the damunless his or her safely is in jeopardy.
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BANTA FE DAM - GATE HEGULATION SCHEDULE

TABLE 1
STEP NO. CURRENT GATE SETTING FOR GATES INDICATED (see schemalicfor gate positions) COMPUTED DOWNSTREAM CRARRENT WSE VOCUME ?“”*‘;';E"
WSE AT SNFE {1t of opening) DISCHARGE GAGE HT Km % Fuly :n.r:cvm _
{R.NGVD) (R ¥sec) [ ;
M 72 ” 4 5 0% 7 ] Lo [a0] Ht #2 113 14 #15 fal] NGTES: . otk op aEp
- 456, : 0- 130" 10.0- 10 : - .
1 4210 - 455.0 ] 0 0 4 ] 0 [ 0 o L} 4 [ ] 5 1] [ ) i] 1 . a5 WHRH hot WNRS. 2006 - X022 049 564
operated cor ; " May be higher of lower during atiual aperaiion, depending on LACOPW's capabity Concurrent WSE &t WNRH s taken at the Fio Hondo pool. I~ 024 0ES a8
. gmuWWﬁlFEt :nucha 436, Santa Fe Diam (SNFE} Is op based on condiflons at Whittier Narmows o ater. H Wi N A Wil one . o - _
. devation at WSE 218 it and above,
2024~ X028 am 4588
OPERATION OF SANTAFE DAM (SNFE) IN TANDEM WITH WHITTIER NARROWS DAM (WNRH): 2) WNRH provides a lower level of protection thart SNFE does. 2082030 e ora
Folloe the following procedures. (for more detalls, please refer to section 7-05 of the Santa Fe Dam and Reservoir Water Control Manualy: Also, spilway ficw af SNFE is far less damaging than
m‘f flow =t WNRHL ) nrn-Ta7 7o aEz0
*1: Obtain the turen] WSE at SNFE (from the Santa Fe Cam tender's report or lelemetry).
fhro 3) In order to maintain balance of the 2 reservoirs and 200.7 . x0.8 Ry 640
*Z  Dbtain the concurrent WSE af WNAH (fom Whittier Narrows Dam lender's reporl of telemetryl.  Also, please see nats 1. minimize fuctuation of releases, the water control xH8-2112 15 | MBS
manager must do the following:
*3: Determine the Jequivaient SNFE WSE” comespondingto the concumrent WSE at WNRH (from *2 above) using Table 1. ma-nae mm 8.1
- Mornitor the watershed conditions, and the trends of T on trop
*4: M current WSE st SNFE (from *1 above} |s greater than the *squivalent SNFE WSE* (from *3 above), kow slep below (Le,, 2,3..11) that comesponds 1o the curent WEE et inflow and WSE at WNRH and SNFE.
SNFE,  If the necessary siep requires 10 intrease the SNFE Reservoir outfiow, then incraase outhow by increments of no more than 5,000 i'/sec per hati-hour, eI - N8 M0 ATS.2
= Use the outflow from Morris Dam to approdmate
7 | *% Mgumen) WSE st SNFE (from *1 above] Is less than the “egulvalent SNFE WSE (from *3 sbove), then there is no required SNFE refease. Cut back SNFE relsase IMflow to SNFE. N -7195 b b
a3 necassary (lo zera, H needed),  Aiso, see nole 2, and remark 1 o spitway flow conditions, 5.2 =m nE
. . - lise AHDG {stream gage located on the Fio Hondo at
A | *6: Once SNFE and WNRH Reservoirs rasch the sama fufiness in p ge slorage volume (Tabile 1), op SNFE 1o mainiain the bal Also, see Note 3. Garvey Road) and ALWK (Alhambra Wash at Kingerman] to Y- T 7100 4408
detenmine the magnitude of infiow to WHRH from the Flo
n | STEPNO. CURRENT _ GATE SETTING FOR GATES INDICATED {see restrictions) COMPUTED DOWNSTREAM Hondo and SGRP (San Gabriel Piver at Peck Foad) 16 Ber-ZT5 am oz
sti:;vsg;‘"f : {* of opening) D'?ﬂ%?*“fe G*G“g HT determine the inflow to WNPH from the San Gabriel Fiver. 2775 - 22m9 1000 x50
. SeC)
[ # # # 15 . Vo
] 1 ”? 3 #Ho|l s " 7 ] 2 #0 (21 #12 13 #54 # L2l 4 Dx fream . from USGS Table m mmwmmmmw
E 2 4565.0 - 457.0 1] 0 28 0 o 0 28 4 0 25 2 3] 0 28 4] 341 2,990 - 3,040 13.24. 1327 No. 6.
3 4570 - 4580 31 [+4 26 0 31 4 26 0 v} 26 0 3.1 0 26 o al 5,100 - 5,160 14,43 - 14.45
M
4 456.0 - 459.0 31 |70 26 | o | 31 0 [ 26 |70 | 70| 28 o s 0 25 70 | a1 { 10870 11,140 16,85 - 16.91 DAM OPERATOR INSTRUCTIONS:
5 455.0 . 4600 31 7.0 28 : L] a1 8.0 28 70 7.0 26 2.0 ad X1 26 7.0 R A 18,120 - 18,440 19.37 . 19.48 1. Com jcation with the [ Office is Rabia,
450.0 - a.t kA o | 8o R 9.0 . 7. . R 0 oo A 31 23,110 - 23,530 2089 - .02
o [ 451.0 Q ] .1 ) 70 0 a.0 8.0 34 2} 70 a the a gate
7 4610 - 4620 90 7.0 80| 90 B0 .0 2.0 7.0 7.0 8.0 20 B.o 80 8.0 7.0 0 27,890 - 28,410 2220 2233 change will be required according ta the scheduke.
P
' ] From WSE 462 - 496 ft; b. Notity the Reservolr Opearations Centor K unable
- 10 5ot the gates as nshructed.
E CURRENT WSE AT MAXIMLMGATE SETTING ALLOWED MAX, COMPUTED DISCHARGE | DOWNSTREAM GAGE HEIGHT
e SNFE (f, NGVD) {see restrictions) it¥/sec) ) 2. Communication with the District Office I not Avaliable,
A .
4G2.0 - 454.0 29600 - 30,420 22.61 - 22.84 o Tryto blsh m ; o
A 4540 - 4685 30420 - 31100 2261 - 2285 by teiephone, and through the Los Angeles County {epartment of Pubkc
Works (WUK 4470,
T 4565 - 4509 ' 31,100 - 31.850 2295. 2114
h Pising Stay Allow a period of six hours to
455.1 - 4700 31850 - 32110 2334 - .20 pass to rees‘lab{:)sh mmmui;etin with the District office. I
! After six hours « ication Is not reestabRshed foliow, the gate
0. . All gal 190 ft . -
470.0 . 475.2 gales cpen a 22,110 - M.600 23.20- 23.79 ie carth comm fon with the uffice I
) 475.2« 4795 34,600 - 35,700 23.79 - 24.28 Is recstablished. in using the gate operation schedule, disregard
procedures "2, '3, 5, andd "6,
N 470.5 . 4838 36,700 - 38,5990 24.26 - 2435
. Faliing sthges. Malntain cusrern
4836 - 4845 36,990 - 38,590 24.35- 2473 Ww‘wmmm jcation ks reestablshed,
458.6 - 4942 34,580 - 40,350 2471 . 2515 c Foneor of the be ed adjust the
4042 . 4950 40,360 . 41,000 2515 . 2530 remaining gates manually and uniformiy Uil the downstream gage herght
agrees with the acheduled vakies, Keep a close check on gage height
"SPILEWAY FLOW CONDITIONS: If WSE exceeds spitway crest, follow the fofiowing steps (shaded): and change the gate opening as often as required,  If the downstream
prare B ATT— TF R, ; 7 gage height i not obtainable, adjyst the gates thet are functioning 0
Mhmdhgﬂewwmmmdumﬂm
In the schedule.
Releases tor all steps (1 through 11} may be reduced based on
the folfowing:
a} Avallable downstream channel cnpadty (channel design
E conveyance minus current flood flow discharge),

b) Forecasted downstream preciptation and runoff,

¢} Avoldance of spliway discharge at WHRH.

d) The meximum allowable rate of Increase of releases Is 5,000
ft'/sec per hati-hour.

A outets wre 6° X &', SHEL at 421t PLATE A-1
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B-1.01 COGSWELL DAM PERTINENT DATA SHEET

Completion date. .. ... i iirieinnnonnnnnnnsas et brana ey April 1934
SUI@aM SY¥SLeIM. . i vttt ittt st tetserrensaroansssorinanesneenesas San Gabriel River
Drainage BT, vttt rnareanensastostoninannannnsennnness mi? . 39.2
Purpose. L e i e i e Flood control and water conservation
182020 0] o3 o oo ol LACDPW
Reserveir:
Elevation _
Minimum water conservation peol..........ovuuueun. fr, NGVD 2265
SPIlIway Crest. . e e e r e ft, NGVD 2385
Design surcharge level.................... e ft, NGVD 2398
Top of dam. ... ...ttt i i iennnanarns fr, NGVD 2405
Capacity (12-4-84 Survey)
Minimum water conservation pool............. ¢cvurunns ac-ft 514
Spillway Crest. ... v it vr i ittt e tatteanannaneens ac-ft 8968
Design surcharge Jevel...... i iiiuiiinnrnninnnnnnnn. ac-ft 14,991
Top 0f Qam. . .ottt it e ettt e e, ac-ft 12,243
Dam;
Type..... Rockfill w/concrete cutoff wall; permanent concrete face placed in
1948 .
L N o < ft 2605
Helght. i i et ittt ietteae i ararennaas ft 265
Top length. . ....t i i i i ittt et eenennnreenanans ft 585
B~ < oo ft 18
Spillway:
> L Ogee section
Crest elevation........coiiiivinnnnnn.n, e eneiaaaaae LIt 2385
Discharge at design surcharge level..................... ft3/s 29,500
Qutlets: - '
Fleod control wvalues
Number, type, and size..........oviuivn.. e e 53 - 84" Butterfly
Elevations of s111 - #l.. ...ttt v rnnnnn.. ft, NVGD 2213.90
e e e e ft, NVGD No wvalve
#I. oo, e ft, NVGD 2248.1
Fh et i e ft, NVGD 2282.9
o ft, NVGD 2316.2
Maximum discharge at spillway
crest elevation - #1........., e ft3/s 2555
B2 e fr3/s 2280
B e e ££3 /s 2140
Bl e e £ft3/s 1750
Service values :
Type and size - #AZ. ... ... ittt e et 14" Hollow jet
€ 6’ x 6’ Sluice gate
Elevation of 5311 - BAZ . ... ittt ot i e raerernnns ft, NVGD 2212.3
: L T ft, NVGD 2170.0
Maximum discharge at spillway
crest elevation - #AZ. (... .t it it ft3/s © 75
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ELEVATION':

iIN FEET
240%,0 —— — —— —eem . CREST COF " DAM — 2400
2385,0 —— —— =— —— —— SILL OF SPILLNAY 2380
. 2360
NOTE : . '
ALL VALVES SHOWN ARE 84" DIA.BUTTERFLY EXCEPT VALVE A-2
_ . _ 2340
5336.8 —= — T —= —— < —TOP OF TRASH RACK-VALVE 5~ — —
_ - 2320
3198 ———— ——~————8]LL OF VALVE 5 === G VAVE S_EL 2316.70
2305.5 mr —e e —r —— TOP OF TRASH RACK-VALVE 4 —p—F" Ja00
| M <& | -
22682.9 —— —— oo e e ——SILL OF VALVE 4 —r — — — [ GVALVE 4-RL..2285.78 2280 1
. ’ . N . .II"_:JJ
2267.6 —— mm = ———e —— TOP OF TRASH RACK VALVE3 ,~Lg & .
22601 - 5P OF TRASH RACK £ @ Y 2260 2
T VALVE | Q > Lp. |
2248 f—— — ——| sitL oF vaLve 3 — f Ko\ —— ¢ VALVE 3-EL.2247.46 saio 2
A 240 ]
_ iI“TOPOF'TRASHRAC s
I VALVE A-2 <
22247 —_— 1 Mgl 2220 E
Gearaos_ T Il :fi[iﬂ]ﬂ}ﬂﬂ —/ 4 — RISER SILL - VALVE | &
@223 === = ~ER A - S[LL OF VALVE A-2
Erl 2 % 2200
X
| — PR e & VALVE TEL 27803 2 ' 29
g‘l;‘[‘g Y 1) s a e ¢ VALVE A-2 - 14" HOLLOW JET
R IZATALES 2 > RO VO ot s . M 00 ] 11 __ -_:____._v;__.--r-w 2160
L SILL OF SLUICE GATE ] COGSWELL DAM ~
' RVSD, JAN, 1974
! REVIEWED JAN
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LOS ANGELES COUNTY FLOQD CONTROL DISTRICT -

MEMORANDUM

TO: Mr. K. W. Kuemerfeld January 25, 1983

FROM: C. F. Eshelby
Hydraulic Division _ File No. §27.121

Cogswell Dam and Reservoir
Storm Operation Plan-

- . . -
/{ffl Recommendation ' ' .
<5Lw) jﬁApprove the operation plan for Cogswell Dam discussed herein.

Discussion

Recent studieg and field observatiouns during releases have shown that the West
Fork can safely accommodate a sustained 2,000 c¢fs release from the dam providing
adequate freeboard without damage to the road (this takes into account tributary
side flow along the entire regach). We also know that the road is subiject teo
overtopping at its most eritical section {approximately 1.5 miles below the dam)
with releases of 3,500 cfs or more. ‘Assuming 2,000 ¢fs’is the maximm sustained
release frow the dam, we have routed 5~, 10~, 20-, and 25-year run—off hydrographs

_ through the reserveir to develop a reasounable operation plan with the following
o objectives: Stitainie

1) Maintain integrity of the West Fork road.
2) Minimize spillway flow. I .

'\g) HMaintain adequate flood conrrol storage capacity in the
.. canyon system.

N 4) Retain adequate storage for pest-storm season Low flow

releases and succeeding preseasonal pool.

-

5) HMaximize end-of-season storage for water conservation.

Cperation Plan

Minimum preseason cushioa pool ~ Elevation 2270 feet (approximately 710 acre-feet),

no. 1 trash rack submerged 10 feet and approximately 25 feet over the £ill at the
face of the dam.

Upon receiving a forecast of significant rainfall (relating to avallable reservoir
and watershed storage), peak Q's and event volumes are to be determinad using the
recently developed Run—off Forecast Models. Using the forecast results as
guidelines, the reservoilr will be operated as follows:

B-1-4

TEM2BIG — 182



Mr. K. W. Rummerfald
Page 2 . = -
Jaunuary 25, 1983

Rising Reservoir

1

Throttle outflow up to 2,000 efs as necessary to prevent spillway
flow. During smaller storms, these rsleases would gemerally be
under 1,000 cfs. As available flood contrcl storage in the canyen

system permits, outflow should continue until reservoir level starts
downwazrd.

Falling Reservoir

7

Continue outflow at a reasonable(;ate to maintain a consistent
downward trend to provide radequate flood control storage in the
reservoir for subsequent stomm events. During the peak of the
storm season, post—stomm drawdown should be taken to fairly low
reservoir levels. At7no timeshall the reserveir be allowed “to
drop below Elevation 2265 feet. The reservoir should bg as full
as possible at the end of storm season.

Our. studies indicate that using the above plan, we can safely manage up to a
20~year run—off event with a peask inflow of 13,700 cfs.

Tom Remillard
Operaticns Ssaction
Extension 4190

-

TJRfelg

cé: ‘Hydraulic (2} (Remillard: Files)
General Files ~—

&
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COGSWELL DAM

Revised December 1985

Runcff Data
Drainage Area = 25,095 acres = 39.21 square miles.

Maximum Record Runoff = 647 from rainfall of 1.61"/hr. at the dam.
Time of concentration is 2 to 6 hours.

- Field Moisture Capacity = 8.00"+.

Dam Operation Data

No restrictions by State.

Water may be impounded to Elevation 2385 ~USGS datun (sill of spillway).
Valve Wo. A-2, 14" hollow jet, 1s used for low flow releases of 75 ecfs
or less, depending on the head.
All of the valves are remotely controlled from the contrel house.
Maximum outlet capacity is 8,725. cfs (Valve No, 1 = 2,555, cfs; Valve
No. 3 = 2,280, cfs; Valve No. 4 = 2,140, c¢fs; Valve No. 5 = 1,750. cfs)
with water surface at spillway sill elevation of 2,385. feet.

Storm Operation Procedure

See Operating Plan dated January 25, 1983.

Channel Restrictions

Releases from the dam combined with the side flow below the dam thar
accumulates 2,000, cfs or more may damage the canyon access road to the
dam. Coumbined flow of 2,000. cfs or more should be avoided is possible.

Infiltration Capacity - West Fork Channel’

‘None accounted for.

Releases from the dam go through to San Gabriel with-
out any losses because the West Fork has water continucusly and the soil
moisture demand is relatively satisfied.

Watar Rights

See the San Gabriel and Morris Dam write—ups.

Critical Leakage Points

Gaging Station F251-R, located at the downstream toe of the dam, measures
leakage through the structure. Any changes in the amount of leakage

that does not correlate with a change in head should be watched carefully.
Leakage at this station should not exceed 6.0 cfs under normal conditions.

B-1-L




Cogswell Dam
Page 2

General Notes

Access to the valves is limited to the outlet tunmnel; therefore, all valves
must be shut off 100Z and remain that way during tunnel occupancy.
Reléases should be made through the valve of highest elevation that has
adequate (5-feoot minimum)} water cover over the trashrack.

Stream Gaging Station F209-R, located ddwpstream of cutlet tumnel, is
equipped with a remote gage height indicator that has a readout in the

control house. This gage height reading should be observed and used
to verify the discharge until the flow is measured.

It takes six to
seven minutes to open or close each 84" valve.

2
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I} IFFERENCI

lq

IO

ELEVATION

@.02
0.02

0.1

0.1 !

0.3

¢.1

0.1

0.1

0.0

€.,0

a.0
0-2

2183
2184
21835

0.3

0'3

0.3
0.4

X

0,2
0.4

0.4

0.8 0.8 0.7 0.04
0,03
0.06
0.07
0.08

0.7

0'7

E 0'7

1.0
1.5

0.3

0.5
0,9

21846
2187
2188
2189
2199

1.4
2.0

2.?

1.3
1.9
2.4
3.4

1.3
1.8
2.9
3.3

1.0
1,38

1.8

1.7

1

1.4
2.0

2,2
3-0

3.4

3'2

1

3.0

o]

2.8

0.0%
0.09
0.10
0,10
0.10

4.3
5.2
h.2

4.2
5.1

.1

4.0

3.5 3.7 3.8 3.9

4.9
3.

3

4.4

2191

4.8

5,0
6!0
7.0

4.9
3.7

4.5
5

2192
2193
2194
2195

&.1

5.8

.3

4

3.3

7.2
8.2

7.1

4,9
7.9

&.7
7.7

7.6

b.,4 b.

7.4

6.3
7.3

8.1

6.0

7.8

7.3

7.3
10.4

7.0 7.1 9.2
10.2 10,3

10.1

8.9
10.90

8.8

8.6

B.3 B.4

2194
2197
. 2198
2199
2200

0.1

0.11

2.9
11.0
12.2
£3.

9.7
10.9

9.4
i0.

9.5
10,4

7.4
i0.5

1§

0.12
Ol 12
¢.13

11.3 11.5% - 11.4
12,8

11,2

if.1

B

12.4 12.5 12,7

12,3

11.8 1.9 12,1

£13.0

'?

0

13.8 13.% 14.

13.7

13,5

4

13.3

o

r2

13
0,14
0.14
0,13
0.13

15.1 15.2 2.3 0.

14.8
16

14.4 14.4 14.7

14.3

[

14,

15,0

i&.4 1.4 1.7

16,3

.2

19.6 153.7 15.9 14.0
17.0 17. 17.

15.5

2202

17.7 17.8 1B.0 18.1

17.5

17.4

3

i

14. 8

2203
2204

19,1 19.3 19,4 19.5

20,6

19,0

18.4 18,5 18.7 18.8
20,3

19.8

t8.2

20,9 21.0

20.7

20,4

20,1

20,0

19.7

2203

22.5 .15
0.15
0.14
0.17
¢.18

22.4

22.2

2204 21.2 21. 21.5- 21,6 21.8
2207
2208

2209
2210

23.8 23. % 24.1

25

23.6

258.7
27.4
29.

.4

23.2

~

22.9 23.90 23,2 23.3

22.7

20.1

24,4 24.6 24.7 24.9

.3

24

26.9 27.0 27.2

26,7

. 26.4 26,3

27.9

26,0

1

28.6 28.8 29.0

28,47

28,2

28.1

27.7

27.3




g COGSWELL Fu. VOIR
STORAGE TABLE NO. 21
SURVEY DOF 12~14-84

ELEVATION 0 o .2 3 4 ] e 9 T b .7 .8 e ? DIF:  ZNCE
] f
2211 29.3 29,9 29.7 29.9 30.1 i 30.3 30,9 . 30.4 30.8 31.0 0,19
2212 31.2 31.4 31.4 3t.8 32.0 H 32.3 32.9 32.7 32.9 33.1 0,21
2213 33.3 33,5 33.7 3.9 4.2 ; 34.4 34.6 34.8 35.0 35.3 0.22
2214 35,35 35.7 36,0 36.2 Jb.1 i Ja.7 36.9 - 37,1 37.4 37.4 0.23
2215 37.8 38.1 38.3 3B.6 38.8 ! 3%.0 39.3 39.9 37.8 40,9 0,24
2214 40.3 40.3 40,8 41.0 41.3 ! 41.3 41.8 42.9 42.3 42,5 0,25
2217 42.8 43.0 43.3 43.46 - 43,8 i 44.1 C 44,3 44.6 44.9 45.1 (4,26
22i8 45,4 45.5 45.9 46.2 46.4 : 16.7 47.0 47.2 47,5 47.8 0.27
2219 48.0 48,3 48. 4 49.9 49,2 i 47.14 49,7 50.0 50.3 90. 3 0.28
2220 50.8 1.1 al. 4 51.7 32.0 : 2.3 2.4 52.9 93,2 33.5 0.29
2221 a93.7 94.t 54,4 024.7 55.0 ! 595.3 - 034 b 83.9 96.3 9b.b 0.31
2222 4.9 57.2 57.4 57.9 58,2 ! 58. ag.9 59.3 3%.4 59.9 - ¢.34
2223 60,3 b0. 4 61,0 51,4 - 617 ! 62, 2.9 42.8 b3.2 43.4° 7 0.37
2224 63.9 54.3 54.7 5.1 65.18 ' 55, béa.3 6.7 &7.1 7.5 0,40
22235 67.9 58,14 58.8 69,2 . b%.7 i 70.1 70.9 70.9 71.4 71.8 0,43
i

2224 72,2 72.7 73.2 AN 74.1 74.4 o 7a.0 73.3 76.0 76.4 0.46
2227 76.9 77.4 77.9 78.14 78.9 79.1 7.9 80.4 go.9? 81.1 ¢.50
81.7 2.4 BZ2.9 B3.4 B4.0 B4.5 g5.0 B3.3 B6.1 Bb.b .53

2229 B7.1 B7.7 B8.2 - BA.B B7.3 7.9 90.5 1.4 1.4 2.1 © 0,50
92.7 93.2 93.8 ?4.4 95.0 99. 4 6.1 24,7 7.3 97.9 0.48

2231 98.4 29.0 99.4 10o,2 t090.8 101.4 102,90 i02.4 103.2 103.8 0.40
22312 184,4 105.0 103. 6 1046.3 106.9 107.5 10B.1 168.7 10%.3 169.9 0,42
2233 Ito. 46 11,2 {ii.8 £112,5 T I3 113.48 114.4 115.0 115.7 116.3 0.54%
2234 116.9 117.6 118.3 118.9 117.4 120.3 125,60 121.4 122.3 123.0 . 0.67
2235 - 123.6 124.3 125.0 125.7 126.3 127.2 i27.9 128.4 129.3 130.0 0.71
2234 £30.7 131,35 132.2 133,0 133.7 134.3 I;KISS.E 134.0 136.8 137.5 D.76
C 2237 §13B8.3 139.1 139.9 140.7 191.5 142.3 J’_ 143.2 144.0 144.8 145.6 0.81
2238 146.4 147.3 148.1 149.0 149.9 150,72 i91.6 132.5 153.3 154.2 0.87
2239 153.1 £54.0 156.9 1a7.8 158.8 159.7 . 160,46 fa1.5 - 162.4 143.4 0.92
2240 3 166, 2 147.2 - 16B.1 149.1 170.1 171.0 172.0 172.9 .96




ELEVATION

2241
22472
2343
2244
7945

2344
2247
2248
2949
L2230

2281
22672
2253
2254

2254
2257
2258
2259
2740

2241
224672
2L
2254
3245

2284
2247
2248
722459
2270

350.5

385.7

381, 1
394, 7
12,7
4291

Cisg
463,2

481.0
4993
518.0

174.9
187.0
197.3
208.0
219,0

230.3
2421
254, 4
7.2
280,95

294, 1
308, 2
322.5
337.72

352,11

I4L7 .2
IB2. b6
390.3
414.3
43':1.?

447 . b
445,90
482.8
£01.2
519.9

538.9
S50, 1
577.4
594, 9
61b6.5

fﬁ(?f#

COGSWELL':,  .VOIR
STORAGE TABLE NO.
SURVEY OF 12-14-84

177.9
tgg,. 0
198.4
209, 1
230.1

231.5
. 24%.4
255, 7
268.5
EBr'B

295.5
30?.6
324.0
338.4

. 353.4

3L8.7
384, 2
399.9
415.9
132.4

449.3
454.7
a84,7
£03.0
521.8

+
v

21

451.0
448.5
484.5
504, 9
593,7

542.8

562,0 .
SB1.3
500.8 -

520.5

179.9
190, 0
200, %
211,°2
2n3 .3

233.8
74%.8
9889, 2
271.2
204.5

268.3
312.5
- w326-9
. 326.9
3154, 6

371.0
387.3
403, 1
119,72
43%.7

452.7
470.3%
4BB. 3
50&.0
525 .4

"I_:f 544 . 7
543.9
5683.3
407,08
522.5

180.9
191,1
201.5
212.3
223, 4

235, 0
247.0
985G 5
272.5
205.%

299, 7
313.9
3208.3
343.1
358.1

173.3
388, 9
104,7
320,08
4§37.4

154.5

472.0

490,14
508, 6
527.%5

544.b
545.8
5f5. 2
604;?
5724, 4

181.9%
192, 1
202, 4
213.4
224, 4

2345, 2
248,72
260, 8
273.8
287.3

J01.1
315.3
329.3
344,56
3%59. 4

374,49
390, 4
405.3
422.5
4$39.1

454, 2
$73.8
491.9

510,5

529,14

548.5
547.8
587.1
LOb.7
526, 4

9

i82.9
193.1
203, 7
214.,5

295.7

237,3
249,14
952.0
2758.1

. 2B8.4

362.5
316,7
331.3
3446.1
361,14

374.4
392.0
407.8
424 .1
440.8

457'9

475. 4
493.8

512.4

531.3

554G, 4
569.7
589.1
L0B, 5

DIFFERENC

1,00
1.03
1. 06
1,09
1,12

1,17
1,22
1.24
1.31
138

1,39
1,43
1,44
.48
.51




 ELEVATION

2271
2272
2273
2274
2273

2274
2277
2278
2279
2280

2281
2282
2283
2284
2285

22084
2287
2288
2289
2296

2291
22912
2293
2294
22935

2296
2297
2298
2299
2300

632.4
652,35
573.1
6%94.1

- 716.6

737.4
759.9
782.7
BG4, O

‘B2%. 4

B53.7
878.2
F03.1
22B. 3

954,12

980.5
1,007
1,034
1,082
1,090

1,120
1,149
1,180
1,212
1,245

1,279
1,314
1,351
1,388

1,427

434.4
h54.6
473.2
594,72
717.48

739.7
762.2
783.0
808.3
B32.0

BR4.2
BBO.7

S 903.7

931.1
955.9

983. 1
1,010
i,037
1,065
1,093

1,122
1,153
1,183
1,215
1,248

t,203
1,318
1,354
1,392
1,431

bG6.7
677.3
690.4
719.9

742.90
744.4
787.3
giG.7
B34.4

g58. 4
883.2
900.2
§33.4
959.3

985.8
1,013
1,040
1,068
1,095

1,125
1,156
1,187
1,219

1,252

COBSWELL R

STORAGE TABL
SURVEY OF 12

<nvDIR
E NO.
~14-D4

I
1
i
I
1
]
f
!
'
!
]
'
'
!
1
1
|
1
1
1

21

l5

640, 4
60,8
481.5
Ta2.7
724.3

746.4
769.0
792.0
B15.4
B39.3

843.9
gg88.2
213.3
930.8

264.7 .

991.1
1,018
1,045

1,073

1,102

1,131
1,162
1,193
1,225
1,259

1,293 .
1,329
1,366

1,404

1,443

642.5
b62.8
683.4&

. 704.8

726,35

748.7
771.3
794.3
B17.8
B41.7

B55.0
Bg0.7
915.8
741.3
957.3

593.8
1,021
1,048
1,074
1,105

1,134
1,169
1,196
1,229
1,262

1,297

1,332
1,369
1,408
1,347

644.3
464.7
485.7
707.0
728.7

750.%
773.95
7%6. 4
B20,1t
B44.1

848.4
873.2
718.3
243.9
969.9

995.4
1,023
1,051
1,079
1,108

1,137
1,148
1,199
1,232
1,245

1,300
1,334
1,373
1,411
1,451

b46.3
b6b. 9
4B7.0
709.1
730.%

753.1
775.8
798.%
§22.3
B4&.3

B70.8
B95.6
§20.9
46,5
72.4

999. 1
1,026
1,054

‘1,082

1,111

1,140
1,171
1,202
1,235
1,269

1,304
1,340
1,377
1,415
1,455

I9

b48.35
669.0
589.9
711.2
733.1

709.4
778.1
Bot.3
B24.9%
a4d.9%

B873.3
898.1
923.4
949, 1
975.2

1,001,7
1,029
1,056
1,085
1,114

1,143
1,174

1,206

1,238
1,272

1,307
i,343
t,381
1,419
1,459

DIFFERENCE

2,0t
2.03
2,10
2.14
2,19

2.23
2.28
2.32
2.36
2.41

2.45
2,49
2.53
2,07
2,42

2,55
2,71
2.77
2.83
2.%0

2.98
3.07
3.17
3.28
3.39

3.51
3,63
3.7%°
3.88
23,97



et COGSHELL Ritn . vOIR
STORAGE TABLE NO, 2f
SURVEY OF 12-14-84

ELEVATION .0 A .2 .3 4 ; .5 b .7 .8 .9 DIFFERENCE
2301 1,463 1,467 1,471 1,475 1,479 ; 1,463 1,487 1,491 1,495 1,499 4.07
2302 1,503 1,508 1,512 1,516 1,520 ! 1,524 {,528 . 1,533 1,537 1,541 4,17
2303 1,545 1,549 1,554 1,558 1,562 : 1,566 1,571 1,575 1,579 1,583 4,26
2304 1,588 1,592 1,596 1,601 1,609 ; 1,609 1,614 1,618 i,622 1,527 4.34
2305 1,631 1,436 1,640 1,444 1,449 ! 1,653 1,658 1,662 1,667 1,671 4,43

1
2306 1,475 1,680 {1,684 1,689 1,693 ! 1,498 1,703 1,707 1,712 1,714 4,52
2307 1,721 1,725 1,730 1,734 - 1,739 : 1,744 1,748 1,753 1,757 1,762 4,60
2368 1,767 1,771 1,776 i,781 1,705 | 1,790 1,795 1,799 1,804 1,809 4.70
2309 1,Bt4 1,018 t,823 1,828 1,833 | 1,838 1,842 1,847 1,852 1,857 4,79
2310 1,862 1,846 £,871 1,874 1,881 | 1,885 1,891 1,896 1,901 1,906 4,90
_ . ;
2311 £,910 1,915 1,920 1,925 1,930 = 1,935 1,940 1,945 1,951 1,996 5,00
2312 1,961 1,945 1,971 1,974 £,981 ! 1,984 1,991 1,994 2,001 2,007 5.11
2313 2,012 2,017 2,022 2,027 2,033 ! 2,038 2,043 2,048 2,053 2,059 5,22
2314 2,064 2,069 2,075 2,080 2,085 ! 2,090 2,094 2,101 2,106 2,112 5,33
2315 2,117 2,123 2,128 2,133 2,139 ' 2, 144 2,150 2,155 2,141 - 2,164 5,42
[
2316 2,171 2,177 2,182 2,188 2,193 ! 2,199 2,204 2,210 2,214 2,221 5,52
2317 2,227 2,232 2,238 2,243 2,249 : 7,255 2,260 2,264 2,271 2,277 5,51
2348 2,283 2,288 2,294 2,300 2,306 i 2,311 2,317 2,323 2,328 2,334 5,72
2319 2,380 2,346 2,352 - 2,357 2,343 ! 2,369 2,375 2,381 2,384 2,392 5.83
2320 2,398 . 2,404 2,410 2,416 2,422 t 2,428 2,434 2,440 2,444 2,452 5,97
3
2321 2,458 2,464 2,470 2,476 2,482 ! 2,488 2,495 2,501 2,507 2,513 .12
2322 2,519 2,525 2,532 2,538 . 2,544 : 2,551 2,557 2,563 2,569 2,576  6.29
2323 2,582 2,588 . 2,595 2,601 2,608 : 2,614 2,621 2,427 2,633 2,640 .44
2324 2,648 2,653 2,550 2,b6b 2,673 : 2,679 2,486 2,692 2,497 2,706 b5.58
2325 2,742 2,719 2,728 2,732 2,739 ; 2,744 2,752 2,759 2,764 2,773 ° 6,79
232 2,779 2,786 2,793 2,800 2,806 ; 2,813 72,820 2,827 2,834 2,840 £.79
2327 2,847 2,854 . 2,Bal 2,868 . 2,875 ; 2,881 - 2,688 2,895 2,902 2,909 6,84
2328 2,914 2,923 2,930 2,937 2,943 ! 2,950" 2,957 2,964 2,971 2,978 6,93
2329 2,985 2,992 2,999 3,004 3,013 : 3,020 - 3,027 3,034 3,081 3,048 7.00
: 3,091 3,098 3,105 3,112 3,019 7.09

2330 3,055 3,062 3,089 3,076 - 3,083




ELEVATIDN

2331
2332
2333
2334
2335

2336
2337
- 2338
2332
2340

2341
2342
2343
2344

2345

2344
2347
2348
2349
2330

2391
2332
2353
2334

2353

2396
2357
2354
2359

2340

o

Sy
3,
9y
3y
ay

L] 0

3,126
3,198
3,271
3,346
3,422

3,499
3,578
3,659
3,741
3,024

3,909
3,995
4,082
4,171
4,260

4,351
4,443
4,536
4,631

t

~
rJ
w

[ R ) I

B S B e A e i =

bt B = ol L R
o~ L0 N 2 (A

d R R R M
RS D LN Lh

D D e LW =

3,133
3,205
3,279
3,363

3,429

3,507
3,586
3,647
3,749
3,833

3,918
4,004
4,091
4,180
4,249

4,340
4,452
4,544
4,641
4,737

1,835
4,935
5,036
5,139

5,243

N &= D

th LRt LR oLh
-1 O~ LO I &4
BRI ST
o

3,140
3,213
3,286
3,361
3,437

3,515
3,594
3,675
3,758
3,841

3,926
4,013
4,100
4,189
4,278

4,359
4,462
4,555
4,451
4,747

4,845
4,945
5,044
5,149

5,253 .

5,358
5,465
5,572
5,681
5,791

- thh oA tn
o= w0 W] LR LN

COGSWELL Ri%

P

IR

STORAGE TABLE HO. 21
SURVEY OF 12-14-B4

Iq

3,155
3,227
3,301
3,376
3,453

3,531
3,611
3,692
3,774
3,858

3,944
4,030
4,118
4,207

4,294

4,380
4,480
3,574
4,670
4,767

4,845
4,945
5,047
5,170
5,274

5,380
5,486
5,594
5,703
5,013

3,162
3,235
3,308
3,304
3,460

3,539
3,619
3,700
3,783
3,847

3,952
4,039
4,127
4,215
4,306

4,397

4,490
4,584
4,479
4,777

4,875
§,975
5,077
5,180
5,285

5,390
5,497

5,605,

5,714
5,824

3,169

3,242
3,314
3,391
3,448

3,547
3,427
3,708
3,791
3,875

3,961
4,048
4,135
4,224
1,315

4,404
4,499
4,593
4,589
4,786

4,885
4,985
5,087
5,191
5,295

5,401
© 5,508

5,616
5,725

5,835

3,184
3,257
3,331
3,407
3,484

3,562
3,643
3,725
3,808
3,892

3,978
4,065
4,153
4,242
4,333

4,425
1,518
4,612
1,708
4,B0b

4,908

5,006
5,108
5,211
5,316

5,422
5,529
5,637
5,747
5,857

IQ'

3,191
3,264
3,338
3,414

3,491,

3,570
3,651
3,733
3,816
3,901

3,987
3,074
4,142
4,251
4,342

4,434
4,527

4,622

4,718
4,816

4,915
5,016
5,118
5,222
5,327

5,433
5,540
5,548
5,758
5,849

DIFFERENCE

7.20
7.32
7.45
7.40
7.75

7.90
B.0&
8.2¢
B.35
B,48

B.&0
B.72
‘B.B3
B.%73
.07

9.20
7.34
.49
9.54
2.7%9

.74
10,10
10.24

. 10.38

16,51

10,42
10.73
10.84
i0.96
11.09



ELEVATION

2361
2382
2363
23464

23465

2346
23487
T 2348
2369
2370

2371
2372
2373
2374
2375

2376
2317
2378
237%
2380

2381
2382
2383
2384
2385

2386
2387
2388
2389
2390

5,891
4,003
6,117
6,232

6,349

6,440

6,587
4,708
5,830
4,954

7,079
7,205
7,333
7,443
7,594

7,726
7,860
7,995
8,132
8,270

8,410
8,551
8,693
8,837
8,982

9,129
9,277
9,426
9,577
9,729

5,902
4,015
b,129
b,244
6,361

6,479
5,599
4,720
4,843
4,964

7,091
7,218
7,346
7,476
7,407

7,740
7,874
8,009
8,144
8,284

8,424
8,565
g,708
8,052

8,997 .

- 9,144

9,292
9,441
9,592
9,744

5,913
5,025
LD
6,256

6,373

6,491
byb11
4,732
6,853
4,979

7,104
7,231
7,359
7,489
7,620

7,753
7,887
8,023
8,140
8,298

8,438
8,579
8,722
8,866
9,012

9,158

9,307

9,454
9,807
9,740

9,026

COGSHELL ﬁﬁh” ‘GIR
STORAGE TABLE NO.
SURVEY DF 12-14-84

E]
1
1
1
1
1
[}
I
§
]
3
1
[]
]
1
t
]
]
1
3
]
3
b
L
]
]

21

5,936
4,049
by163
6,279
6,397

5,515
b,635

b,757

5,880
7,004

7,129
7,256
7,385
7,515
7,647

7,780
7,914
8,050
8,187
f,326

8,466
8,408
8,751
8,895
9,041

9,188
7,336

9,486

9,438
9,791

5,947
6,080
b£,175
6,291

5,408

6,527
5,647
b,769
4,892
7,016

7,142
7,269
7,398
7,528
7,660

7,793

7,928
8,044
8,20}
8,349

8,480
8,622
8,765
8,910
9,056

7,203

9,351
9,801
9,653
9,80h

5,958

5,071
4,184
5,302
5,420

6,539
b, 5660
6,701
£,904
7,029

7,155
7,282
7,411
7,541
7,473

7,804
7,941
8,077
8,215
B,354

B,495
B,b3h

B,780

8,924
3,070

9,218 -

9,366
9,516
9,668
9,821

. B

5,949
4,003
6,198
5,314
6,432

b, 551

6,472

6,793
6,917
7,041

7,147
7,295
7,424
7,554
7,686

7,820
7,955
8,091
8,229
8,348

8,509
8,651
8,794
8,939
9,085

9,232
9,381
9,531
9,403
9,837

.q

5,981
6,094
4,209
6,326
6,444

4,563
b, bB4
4,808
6,929
7,054

7,180
7,308
7,437
7,567
7,700

7,833
7,968
8,105
B,243
8,382

8,523
8,545
B,808
8,953
9,099

9,247

9,39
9,547
9,498

9,852

DIFFERENCE

11,23
11.37
11.52
11,67
11,81

11,95
12,08
i2,21
12,34
12,48

12,43
12.78
12,93
13.08
13.23

13.38
13.52
13.44
13.81
13.95

14,09
14,22
14,34

. 14,50

14.64

14.78
14.92
15,06
15.21
15.36



ELEVATICON

2391
2392
2393
2394
2395

2396
2397
2398
2399
2400

2401
2402
2403
2404
2403

A

9,867
10,023
10,179
10,338
10,499

10,bb1
10,825
10,991
11,159
11,329

11,300
11,673
11,848
12,025
12,203

.1

9,883
10,038
10,495
10,354

10,515

10,677
10,842
11,008
1,176
11,346

11,518
11,691
11,868
12,043

L

2l

i

9,898
10,054
10,211
10,370
10,531

10,494
10,858
11,025
11,193
11,343

11,535

11,708

11,804
12,060

'3

9,914
10,070
10,227
10,386
10,547

10,710
10,875
11,041
£1,210
i1,380

11,552
11,726
11,90t
12,078

Bpillway Elevation.c.vscasns 23B5.0
Crest Elevation....
Assumed High Water Line....., 2398.0

[ ]

2405. 0

RACV
COBSWELL w.  VOIR
STNRAGE TABLE NO. 21
SURVEY OF 12-14-B4

4 ! 5

f

9,929 { 9,949
10,085 110,101
10,243 ! 10,259
16,402 1 10,418
10,563 {10,580
10,726 b 10,743
10,891 ' 10,708
11,058 ! 11,078
11,227 {11,244
11,397 b 11,414
11,569 {11,587
11,743 L11,761
11,919 11,937
12,094 to12,114

Page B

9,940
10,117
10,275
10,434
10,596

10,759
10,925
11,092
11,261
11,432

11,604
11,778
11,954
12,132

3,976
10,132
10,2914
10,450
10,612

10,774
10,941
11,109
11,278
11,449

11,621
11,798
£1,972
12,150

9,992
10,148
10,304
10,466
10,428

10,792
10,958
11,125
11,295
11,466

11,639
11,813
11,990
12,167

Iq

10,007

10,164
10,322
10,482

10,645

10,809
10,974
11,142
11,312
11,483

11,656
11,831
12,007
12,185

DIFFERENC

19,92
-15.49
15.84
16,04
16.23

14,41
16.60
16.79
16,98
17,135

17.32
17,49
17,469
{7.81




B-2.01 SAN GABRIEL DAM PERTINENT DATA SHEET .

Completion date. .. oot iieuiinnrervaioiatotosteanneeananennns July 193¢
SEXeam SYSEEM. . uvuerneensnernneennannnenss s San Gabriel River
Drainage area (inéludes Cogswell Dam (35.2 miz)) .............. mi? 202.7
PUrpOSe. . .. i e +Flood control and water conservation
L0375 T=S ol =0 - obi 1 o PSR LACDPW
Reservoir:
Elevation _ :
Inlet tower sSill. .. ..ot i i tnrannnnns £+, NVGD 1300.25
Minimun water conservation pool...........covuen.. ft, NVGD 1325.00
SPIllway Crest...iviveiurnneennnsaroranennanesonns ft, NVGD 1453.00
Design surcharge level....... ... o0 iviuivinnnnnnnnn ft, NVGD 1466.00
Top OFf Qam. . vt it ite it s e ten s stse st eanannann ft, NVGD 1481.00
Capacity (9-10-86 Survey) :
Inlet tower sSill. . . ... ... i i e ac-ft 304
Minimum water conservation pool.......... ... ... .. ... ac-ft 2373
y Spillway Crest. . i it e ac-ft 44,183
" Design Surcharge level............ e e e ac-ft 51,496
TOP OF Q& v v n e es et e e eaeneee e e e e e aeaet et ac-ft 60,1521
Dam: :
Type........cvt Compacted earthfill and rockfill with concrete cutoff wall
Height above original streambed........... .. .viieivivinnnn, fr 310
Elevation. ... .. i i i ittt te i sn st raenanannes ft 1481
o Top length. . ... ot iiiennrnnnanan. e, ft 1500
N Top width. .. . e e e fe 40
P Spillway:
- 85> 1= S Ogee section
FI=3 0 oo S ft 456
Crest elevation. ... . i rniie e et eioeasnnerarennnnans ft 1453
Discharge at design surcharge level.............cvurun. ft3/s - 92,000
Outlets: :
Flood control wvalues
Type and size - #l.. ... ittt ittt eiainenrnnennn 48" Hollow jet
B e e, e e 84" Hollow jet
£ 129" x 117" *Pelton needle
2 Gt et 129" x 117" *Pelton needle
Elevation of sill - #L.. ... . ... . .. i i ininrnens ft, NVGD 1300.25
H e ft, NVGD 1300.25
3 ft, NVGD 1300.25
#hooo... .. e ft, NVGD 1300.25
Maximum discharge at spillway
crest elevation - #l. ... . . it e ft3/s 656
B2t e fe3/s 2720
% T £t3/s 5075
Bho .. P £3 /5 5075
1 Actually at elevation 1480; highest elevation for which volume was available.
o * Penstock diameter x outlet diameter.
L
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B-2.01 SAN GABRIEL DAM PERTINENT DATA SHEET

{Continued)
Sexrvice values _
Type and size - #AL.............. 51" % 397 Pelton needle (Azusa Conduit)
. #BZ . e 30" x 24" Pelton needle (Azusa Conduit)
2 72" x 72" Sluice gate
Elevation of sill - #Al.... ..ttt iernanoneann ft, NVGD 1300.25
. 2 ft, NVGD 1300.25
2 ft, NVGD 1244 .50
Generators:

11T 2

Generator #1
Maximum £nFLoW. .ot ee ettt it e e £fe3/s _ 220
Minimum inflow........... ittt eieiians fts/s 75
Maximum head. . ... ... it ittt i s e ft 275
Minimum head. ... ... . i it e it iseranaaenns ft 165
Outflow dnto. ... i it e e e San Gabriel River

Generator #2
Maximum Inflow. ... ...t iii i e ieneannna ft3/s 82
MANIMUR 0FLOW. o\ttt et et e e e e £t3/s 30
“Maximum head. .. ... e e e ft 240
Minimum head. . ... v i it i i ieieseen e ft 120
L6 ol e 5 o o Azusa Conduit

B-2-Z-
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FEET

ELEVATION

‘”x .
. ELEVATION
1250 IN FEET '
. 1500
o= T ==l-———CREST OF DAM~—— ~— |48{.0
VALVE A+l NEEDLE TO ' .
AZUSA CONDUIT
1200 |l o GREST OF SPILLWAY— |4583.0 1450
30"62 NEEDLE VALVE
1400 4
CTOP OF T.Rie 1365.2 -
1350
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SAN GABRIEL DAM

Data Revised December 19835

L

Runoff Data

Drainage Area - 129,705 acres = 202.6 square miles {including Cogswell Dam).
104,600 acres = 163.4 square miles (excluding Cogswell Dam).

Maximum record runoff = 67% from rainfall ef 1.03"/hr. at the dam.

Time of concentration is 1 1/4 to 4 hours.

Field moisture capacity = 8.00"+.

Dzm QOperation Data

No restriction by the State.

Water may be impounded to Elevation 1453 splllway datum {crest).

It takes two to four hours to charge the penstocks {2-129", 1-96", 1-51"}.
The Azusa Conduit fcapacity 75 cfs) may be fed from either the $6" or

51" penstocks. Maximum outlet capacity is 13,470 cfs (#1 valve - 600 cfs;
#2 valve — 2,720 cfs; #2 valve ~ 5,075 cfs; #4& valve — 5,075 efs) with water
surface at the spillway sill, Elevation 1453.00. With Azusa conduit intake-

closed, weasurable discharge through the sandbox is limited to 120 cfs
before submerging 25-foot weir.

The gate downstream of the sandbox is operated and maintained by the
Pasadena Water Department.

Storm Operation Procedure

Store water to 25 percent of storage capacity, then release 30 percent of
inflow until reserveir water surface reaches 1425.00 feet elevation. The
dutflow is then increased to equal the inflow and that relationship main-

" tained as long as possible thereafter on the rising stage. If the inflow
excesds the outflow with all valves open maximum, the reserveir is considered
out of control and may result in spillway flow. 1If and when spillway flow
starts, the valves are shut off one by one and the teservoir remains out

of control until such time as the inflow drops to less than maximum valve
discharge. When this occurs, the valves are again opened to gain control

of the water and the outflow should continue to exceed the inflow until the
storage is reduced to a safe holding level. Operation of this dam has a

. direct bearing on the condition and capabilities of the Morris Dam Reservoir.

Discharge from San Gabriel Dam to the river has to be retained and/or passed
through the Morris Dam facilities.

Channel Restrictions

San Gabriel Dam discharge goes directly into Morris Reservoir.

Therefore,
cperations are restricted to conditions at Morris Dam.

3. 2ok




San Gabriel Dam and Channel
Page 2

Water Rights

The San Gabriel Valley River Water Committee {Committee of Nine) has a total
water right of 135 cfs, of which 90 was to be taken via the Azusa conduit

and the remuinder picked up through a diversion at the mouth of the canyon.
Work in the tuanel section below Morris Dam has reduced the capacity te 75 cfs
at FElevation 1165.00 feet. It is possible. to feed up to 90 ¢fs inte the

Azusa conduit from the Morris Reservoir.

Critical Leakage Points

Pilot tunnel wmder spillway lip.

Sluicing N

Sluice gate is 6' x 6' rectangular gate with sill at Elevation 1244.52 feet,
feeding 2 7~foot-diameter tunnel. Ogee weir crest ahead of the gate 1s at
Elevation 1250.00 feet. The sluice gate should not be opened when water
surface is above Elevation 1325.00 feet. Gate openings at any head should
be limited so that the tunnel will not run more than 85 percent depth.

General Notes

‘The outlets all draw from a common tumnel, 30 feet in diameter, protected

by a riser and trashrack. Valve discharge is measured by Venturi meters on
each of the four penstocks. The flow is recorded in the contrel house with

an instantanecus discharge indicator at the operating platform. The follow-
ing are valid rating levels for each valve: #1 (48") is 80-620 cfs; #2 (84"y -~

© 1g7400-3500 cfs; #3 and & (117") is 750-3000 cfs each. The backup butterily

Valves Nos. l-A, 2-A, 3-A, and 4-A should always be opened 100 percent 1f

opened at all. They should never be used to regulate discharge.

Valve No. A-1,

51" x 39" pelton needle, may be operated up to 50 percent at high heads
before serious vibration is set up in the energy absorber. Water through
the Azusa conduit is used by the Pasadena Power House to develop electrical

power. The minimum flow used to develop power is around 20 cfs.

.Lost power

due te the District not able or willing to supply water for that purpose

is charged against the District by a formula {(KWH = 23.5 x Q x N), N being

the number of hours of lost time. Value of the lost power is to be based

upon a reasonable value at the time such power is lost.

Power Plant has capability of producing 3000 XWH or 3.0 Mega Watts, however,
due to conduit restrietion of 74 cfs maximum, only 1800 KWH or 1.8 MW is

possible at this date.

The difference in elevation between the sandbox at San Gabriel Dam and the
powar house is 439.286 feet (33.543 feet difference between sandbox and
the power house forebay on the hill and 405.743~foot drop from the forebay

to the power house turbine).
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SAN GABRIEL RESERVOIR 12710786

. §TDRAGE TABLE NO. 37

“ ) SURVEY OF 05-10-B4
ELEVATION 0 o1 2 3 .4 i ] ..6 .7 .B .9 DIFFERENCE

. t
(279 0,0 6.2 0.3 0.3 0.4 : 0.8 1.0 {.1 1.3 1.4 6.14
1280 1.6 t.7 1.9 2.1 - 2.2 i 2.4 2,3 2.7 2.8 3.0 0.16
1281 3.2 3.6 4.0 4.3 4.7 d el g.9 &7 .3 b7 0. 40
1282 7.1 7.6 8.2 B.7 9.2 i 2.7 10.2 10,7 11,3 1t,8 0.352
1283 §2.3 12,9 13.6 14.2 14.9 i 15.5 ta.1 1.8 17.4 1B.1 0,584
1284 18.7 12,3 20.2 21,0 2t1.7 i 22,35 23,3 24,0 24.8 25.3 0,746
12835 26.3 27.2 28.0 28.9 27.8 i 36.7 31.5 32.1 33.3 34,2 0.87

. _ {
1284 35.0. 34.0 37.90 38,0 39.0¢ | 39.9 40.9 41.9 42.9 43.9 0.98
- 1287 44.9 45,0 47.0 48.1 49.2 ! §0.3 - N 52,95 53.4 54.7 1,09
1288 . 85,7 56.9 58,1 59.3 40,5 | 1.7 £2.9 b4, 1 £5.3 6,0 1.1%
1289 57,4 8.9 70.2 71.5 72.8 } 74.t 79.4 76.7 78,0 79.3 1.29
1290 80.5 ‘a1.9 83.3 B4.7 Ba.1 i - B7.8 Bg. 9 9¢.2 - ql.4 23.0 1,39

: i
1291 4.4 93.9 7.4 8.9 100.3 ! 101.8 103.3 104.8 106.3 107.8 1.49
1292 109.3 110.8 112.4 i14.90 - 115.4 i 117.2 118.8 120.4 122,0 123,46 {.60
1293 125.2 126.9 128.7 £30.4 t32,1 133.8 135.4 137.3 139.0 140.7 1.73
1254 142,5 t44,4 [44,2 148,1 150.0 } 151.9 153.8 133.7 157.5 159.4 .88
1293 tat,3 163.1 145,35 167.5 16%. 6 : 171.7 173.8 175.9 178.0 180.0 2.08
o 1296 182.1 tA4,4 1B6.B 189.1 191.4 ; 193.7 194.0 194.4 200.7 203.0 2.32
1297 205,3 207.9 210.3 213.2 215.8 i 218.4 221.0 223.6 226.2 228.8 2,81
1294 238.4 234.3 237.3 240.2 243.2 i 2446.1 249,14 - 232.0 235.0 . 287.9 2.94
1299 260.8 264.2 267,38 270.9 274.2 ' 277.5 280.9 . 2B4.2 287.5 290.9 3.34
1300 294.,2 258, 0 Jo1.8 J05. 4 309.3 i 313.1 3156.9 320.7 324.3 328.3 3.78
1301 332,90 334.3 340. 6 344,49 349.2 d 353.4 337.7 342.0 J56.3 I70.4 4.28
1302 374.8 379. 6 - 3B4.4 389.2 394.0 } 3498.8 403. 4 408.4 §13.2 418.0 4,80
1303 422.8 428.2 433.35 438.8 144.2 ! 449.3 454.8 460.2 465,68 - 470.8 5.33
1304 4746,2 482,0 487.9  493.7 492.6 ' 503.4 ail.3 517.2 §523.90 §28.9 5.83
1305 534.7 S41.1 547.4 553.7 580, ! Sbb.4 §72.4 §79.1 SB5.9 a391.8 b.34

Page |



SAN GABRIEL RESERVDIR 12710786
. STORAGE TABLE NO. 37
¢ 'SURVEY OF 09-10-86
ELEVATIDON .0 .1 .2 33 .4 : W5 b .7 .8 .9  DIFFERENCE
1304 598.2 404.,9 81,7 418.5 625.3 632.1 438.9 645.7 652,5 459.3 6,79
1307 bbb, 1 673.3 £80.5 6B7.7 694.9 i 702.1 709.3 716.5 723.7 730¢.9 7.21
1308 738.1 745.7 753.3 760.,9 768.5 ! 776.0 783.6 791.2 798.8 B06.3 7.58
1309 813.9 B21.8 . B29.8 837.7 845.6 | B53.5 861.4 849.3 877.3 885, 2 7.92
1310 893, ¢ 901.3 309, 5 217.8 926.0 934, 2 942, 4 450, 7 958.9 987, 1 8,22
i . .
1311 975.3 983.8 992.3 £,001 1,009 i 1,018 1,026 1,035 1,043 1,052 B.50
1312 1,040 1,069 1,078 {1,087 1,095 1,104 1,113 1,122 1,130 - 1,139 B.75
1313 1,148 1,157 1,164 1,175 1,184 1,193 1,202 1,211 1,220 1,229 8.98
1314 1,238 1,247 1,254 1,245 1,274 | §,264 £,293 1,302 1,311 1,320 9.19
1315 1,329 1,339 t,348 1,358 £,367 1,374 1,384 1,395 1,405 1,414 9,40
- :
1314 1,423 1,433 1,443 1,452 1,462 | 1,47¢ 1,481 t,491 1,500 1,510  9.40
1317 1,519 1,529 1,539 1,549 1,559 | 1,549 1,578 1,588 1,598 1,608 . 7.80
1318 1,418 1,428 1,438 1,648 1,658 1 1,668 1,478 1,488 1,698 1,708 10,02
1319 1,718 1,728 1,738 1,748 1,759 1,769 1,779 1,789 1,800 1,810 10,25
1320 1,820 1,831 1,841 1,852 - 1,862 | 1,873 1,883 {,894 1,904 1,915 10,50
_ : ; :

1321 1,925 1,936 {,947 1,958 - 1,948 | 1,979 1,990 2,001 2,012 2,022 10.78
1322 2,033 2,044 2,055 2,06b 2,077 2,088 - 2,099 2,410 2,122 2,133 11,04
1323 2,144 2,159 2,166 2,178 2,18% | 2,200 2,212 2,223 2,234 2,244 11.34
1324 2,257 2,269 2,280 2,292 2,303 | 2,315 2,327 2,338 2,350 2,341 11.59
1325 2,373y 2,383 2,397 2,408 2,420 | 2,432 2,444 2,456 2,448 2,479 11.82
1324 2,494 2,503 2,515 2,527 2,539 | 2,551 2,563 2,575 2,587 2,400 12,04
1327 2,612 2,424 2,635 2,448 2,661 i 2,673 2,485 2,697 2,710 2,722 12.27
1328 2,734 2,747 2,759 . 2,772 2,784 | 2,797 2,809 2,822 2,835 2,847 12,54
1329 2,840 2,873 2,883 2,898 2,911 2,924 2,937 2,950 2,943 2,974 12,90
1330 2,989 3,002 3,015 3,029 3,042 3,055 3,049 3,082 3,096 3,109 13,34
1331 3,122 3,134 3,150 3,144 3,178 3,192 3,204 3,220 3,234 3,248 13,93
1332 3,262 3,274 3,291 3,305 3,320 3,334 3,349 3,363 3,378 3,392 14.55
1333 3,407 - 3,422 3,437 3,453 3,448 3,483 3,498 3,613 3,528 3,544 15,17
1334 3,559 3,574 3,590 3,606 3,622 3,637 3,653 3,449 3,4A% 3,700 15.73
1335 3,716 3,732 3,748 3,765 3,780 3,737 3,613 3,829 3,846 3,862 . 16,20

L1
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SAN GABRIEL RESERVOIR ' “ {2710/88

: STORAGE TABLE ND, 37
= -~ BURVEY DF 09-10-84

{ s
‘ ELEVATION 0 ol .2 L3 4 ! I b T .8 .9 DIFFERENCE
1336 3,878 3,895 3,911 3,928 3,744 3,961 3,977 3,994 4,011 4,027 14,87
1337 4,044 4,061 4,078 4,094 S 4,181 4,128 4,145 4,142 4,179 4,196 14,89
1338 4,213 4,230 4,247 4,244 4,281 1 4,299 4,316 4,333 4,350 4,387 17.20
1339 4,383 4,402 4,420 4,437 4,453 4,473 4,490 4,508 - 4,325 4,543  17.58
1340 4,560 4,578 4,597 4,415 4,633 ) 4,451 4,569 4,687 4,705 - 4,723 18,05
] .
1341 L 4,74t 4,760 4,778 4,797 4,815 | 4,834 4,853 4,87t 4,890 4,908 18,42
1342 4,927 4,946 4,966 4,985 5,004 | 5,023 5,043 5,042 5,081 _ 5,100 19,23
1343 5,120 5,140 5,159 5,179 5,199 4 5,219 5,239 5,259 5,279 5,299 19.89
1344 5,319 5,339 5,340 5,380 5,401 i 5,421 5,442 5,462 5,483 5,503 . 20,590
1345 5,524 5,545 5,564 5,587 5,608 1 5,429 5,650 5,671 5,692 .~ 5,713 21,02
1344 5,734 5,755 5,777 5,798 5,820 | 5,841 5,862 5,684 5,905 5,927 21,45
1347 5,948 5,970 5,992 4,014 4,035 4,057 5,079 4,101 6,123 6,144 21,80
1348 b,166 5,188 be2t1 6,233 6,255 | 6,277 4,299 5,321 &,343 4,365 22,11
1349 5,387 4,410 6,432 6,454 6,477 6,499 5,522 bo544 6,566 &,589 22,38
1350 bslit 6,634 b, b5 b,479 -+ 6,702 1 6,724 7 6,747 £,770 b,792 6,815 22,45
, . . [} : .
! 1351 6,838 6,861 4,883 S 5,906 - 6,729 | 5,952 6,975 4,998 7,021 7,044 22,92
i 1352 7,047 7,090 7,113 7,137 7,180 7,183 7,206 7,229 7,253 7,276 23. 20
: 1353 7,299 7,322 7,344 74369 7,393 | 7,416 7,440 7,463 7,487 7,510 23,48
! 1354 7,534 7,587 7,581 7,405 7,629 3 7,453 7,674 7,700 7,724 7,748 23.75
{ 1355 7,771 7,795 7,819 7,843 7,867 i 7,891 7,915 7,939 7,963 7,987 24,02
i 1354 B,01! 8,036 8,060 8,084 B,10% ! B,133 - B,157 8,101 8,204 8,230 24,27
- 1357 8,294 8,279 ~ 8,303 8,328 B,392 ! 8,377 B,40¢ ‘B,42& ‘8,456 8,473 24,51
! {358 §,499 B,524 8,549 8,574 8,598 | 8,623 8,648 = B,473 8,497 8,722 24,75
i £359 8,747 8,772 B,797 g,822 8,847 | 8,872 8,897 8,922 8,947 8,972 24.97
= 1340 8,997 9,022 9,047 9,072 9,097 ¢ 9,122 9,148 9,173 9,198 9,223 25.19
: 13461 9,248 9,274 9,299 9,325 9,350 ! 9,375 9,401 - 9,425 9,452 - 9,477 25,41
i 1342 2,503 7,528 9,554 ~ 9,579 = 9,405 I 7,431 9,454 7,682 9,707 9,73% 25.42
1343 9,759 - %,788 9,810 - 9,83b 9,862 | 7,888 9,914 9,939 2,945 7,991 25,83
1364 10,047 10,043 10,049 10,095 10,121 1 10,147 10,173 10,199 10,225 10,251 26,04
1348 10,277 10,304 10,330 10,356 10,382 1 10,409 10,435 10,4461 10,487 10,514 . 26,25 '
L ’

Y e i ———




|

ELEVATION

13465
1367
- 13468
1349
1370

1371
1372
- 1373
1374
1375

1376
1377
1378
1379
1380

1381
1382
1383
1381
1388

1384
1387
1388
1389
1390

1391
1392
1393
1394
- 1395

0

10,540
16,804
11,071
11,341

1,613

11,887
12,145
12,4464
12,7306
13,017

13,307
13,4600

13,896

14,194
14,496

14,799
15,104
15,415
15,727
14,042

16,340
14,6680
17,004
17,330
17,659

17,990
18,324
18,440
18,993
19,338

1

10,566

" 10,831
11,098

11,358
11,640

11,915
12,193
12,474
12,759
13,044

£3,334
13,630
13,926
14,224
14,526

14,830

15,137
15,447
15,759
16,074

16,392

16,713

17,036
17,363
17,592

18,024
18,358
18,694
19,032
19,372

10,593
10,858

11,125

11,395
11,668

11,943
12,221
12,503
12,787
13,075

£3,366
13,459
13,955
14,255
14,556

14,861
15,148
15,478
15,790
14,106

16,424
16,745
17,049
17,394
17,725

{8,057
18,394
18,728
19,084

19,404

10,419
10,885
1,152
11,422
t1,695

16,97t
12,249
12,531
12,816
13,104

13,395
13,4689
13,985
14,285
14,587

14,891
15,199
15,509
15,822

14,138

16,454

16,777
17,102

17,429
17,758

18,091
18,425
18,741
19,100
19,440

SAN BABRIEL REGERVOIR
. BTDRAGE TAELE NO. 37
-~ GURVEY OF 09-10-B&

04

10,646
10,911
11,179
11,450
11,723

14,999
12,277
12,560
12,845
13,133

13,424
13,718
14,015
14,315
- 14,617

14,922
£5,236
15,540
15,053
16,1469

{4,488
14,810
17,134
17,442
17,792

18,124

{8,458 -

18,795
19,134
£9,475

e ey e T e WA mum . oe——

(159
i
e

10,472
10,938
11,206
11,477
t1,750

12,026
12,304
12,588
12,873
13,162

13,453
13,748
14,045
14,345
14,648

14,953
15,261
15,571
15,885
18,201

16,520
{6,842
17,1867
17,495
§7,825

{8,157
18,492
18,829
19,148
19,509

10,499
10,945
£1,233
11,504
11,778

12,054

12,334

12,616
12,902
13,191

13,483
13,777
14,075
14,375
14,678

14,983

15,292
15,403
15,916

14,233

16,552
16,874
17,200
17,527
17,858

18,191

18,526

18,863
19,202
19,543

10,725
10,991
i1,260
11,531

{1,805

12,082

12,362

12,645
12,931
13,220

13,512
13,807
14,105
14,405
14,708

15,014
15,323

15,634

15,948

16,265

16,584

14,907

17,232
17,560
17,891

18,724
£8,559

18,897 .
19,236

19,577

10,752
11,018
11,287

11,558 -

12,110

12,390
12,673

12,959
13,249

13,541

13,837
14,135
14,435
14,739

15,045

15,354
15,445
15,979

14,294

14,6164
16,939

17,265

17,593
17,924

. 18,257
18,593

18,930

19,270
19,411

lq

10,778
11,045
11,314
11,586

11,840

12,137
12,418

12,701
" 12,988 .

13,278

13,57

13,864
14,164
14,445

14,769

15,075
15,384
15,695
16,011

16,328

16,648
16,972
17,297
17,4624
17,957

18,291
18,4626

. 18,964

19,504

19,646 .

12/10/86

DIFFERENCE -

26,47
26,49
26,94
27.19
27.47

27.77
28. 08
28.39
28,70 .
29,01

29.30
29,358
29.85
30.12
30,39

30,66
30,53
C 31,20
31.48
31.77

32,05
32.34
32,42
32.89
33,14

33.37
33.5¢
33.7%
33.9%
34,20 «




ELEVATION

1378
1397
1398

1359

1400

1401
1462
1403
1404
1405

1404
1407
{408
1409
1410

1411
1412
1413
1414
1413

1414
1417
1418
1419
1420

1421
1422
1423
1424
1425

IO

19,4680
20,024
20,370
20,718
21,049

21,422
21,777
22,135
22,495
22,859

23,225
23,595
23,948
24,344

24,723

25,105
25,490
25,877
26,268
26,441

27,058

27,457
27,841
28,268
28,480

29,095
29,514
29,934
30,342
30,792

19,714
26,058
20,405
20,753
21,104

21,457
21,813
22,171
22,532
22,895

23,242
23,632
24,003
24,382
24,741

25,144
25,529
25,914

. 26,307

26,701

27,097
27,498
27,902
28,310
28,721

29,137
29,556

- 29,979
30,405

30,835

19,749
20,093
20,440
20,788
21,139

21,493
21,848
22,207
22,548
22,932

23,299
23,670
24,043
24,420

24,799

25,182
25,547
25,956
76,344
24,740

27,137
27,538
27,942
28,351
28,763

29,179
29,598
30,02t
30,448
30,879

3
19,783
20,128
20,474
20,823
21,175

21,528
21,0884
22,243
22,604
22,949

23,334
23,707

24,081

24,458
24,838

25,221

. 25,404

25,995
26,384
26,780

27,177
27,579
27,983
28,392
28,804

29,220
29,440
30,064
30,491
30,922

;Ffiu”

SAN GABRIEL RESERVOIR
STORAGE TABLE NO. 37
LSURVEY OF 09-10-86

04

19,817
20,142
20,509
20,858
21,210

21,544

21,920

.

22,279
22,641
23,005

23,373
23,744
24,118
24,494
24,874

25,259

25,645 . .

25,034
26,425
26,820

27,217
27,619
28,024
28,433

28,8464

29,262

29,483

30,107
30,534

30,965

L) 5 ’

19,852
20,197
20,544
20,893
21,245

21,599
21,956
22,315
22,677

23,042

23,410
23,781
24,156
24,533
24,914

25,297
25,684
24,073
26,464
24,859

27,257
27,659
28,065
28,474
28,887

29,304
29,725
30,149
30,577
3t,009

19,884
20,231
20,579
206,929
21,280

21,635

21,992
22,351

22,713

23,079

23,447

23,819
24,193

24,571
24,952

25,336
25,722
26,112

24,504
24,899

27,297
27,700
28,105

28,929

29,344

29,747
30,192
30,420

31,052

19,921
20,246
20,614

20,964
21,316

21,570

22,027
22,387
22,750

23,115

. 2%, 484

23,854
24,231
24,609

24,990

25,374
25,761
26,151
26,543
26,939

27,337
27,740
28,146

- 28,556

28,970

29,388

29,809

30,235
30,643
31,098

T 12/106/86

9

19,989
20,335

DIFFERENCE

34,40
34,41
34,83
35,05
35.29

35.53
35.79
36,06
36,33
36463

356,74
37.29
37,561
- 37.91
3B.2!

38.48
38,76
32,03
39.33
39,65

32,89
40.36
40.74
41,13
41,31

41,89
42,24
42,42
42.98
43,32
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54N GABRIEL RESERVOIR
| ' _ . STORAGE TABLE NO, 37
b a « ' < SURVEY OF 09-10-Bé

ELEVATION .0 W W2 3 .4 ! 45 W& 7. .8 .9  DIFFERENCE
. . 1 . - . L
1424 31,225 31,269 31,313 31,354 31,400 1 31,444 31,487 31,531 31,575 31,418 43,64 -
1427 31,b42 31,706 31,750 31,794 31,838 ! 31,882 31,926 31,970 32,014 . 32,058 43.99
1428 32,102 32,145 32,191 32,235 32,279 1 32,324 32,348 32,412 32,454 32,501. . 44,31
1429 32,545 32,590 32,434 32,679 32,724 1 32,748 32,813 32,857 32,902 . 32,947 44,62
1430 32,991 33,036 . 33,081 33,124 33,171 ) 33,218 33,261 33,304 33,35t 33,396 44,91
1431 33,440 33,484 33,53t 33,576 33,621 1 - 33,646 33,712 33,757 .. 33,802 ° 33,847 -+ 45.19
1432 33,892 33,938 33,983 34,029 34,074 4 34,120 34,145 34,211 34,256 34,302 45.47
1433 34,347 34,393 34,439 . 34,484 34,530 F 34,576 . 34,621 34,667 . 34,713 34,759 45,74

. 1434 34,804 34,850 34,895 34,942 34,988 | 35,034 35,080 319,126 . 35,173 35,219 46,01
1435 35,265 35,3114 35,357 35,403 35,450 4 35,494 35,542 35,5488 35,435 35,680  44.28
1434 35,727 35,774 35,820 35,867 35,914 1 35,940 . 35,007 35,053 34,100 34,144 45,57
1437 36,193 34,240 ° 34,287 36,334 34,380 1 3h4,427 36,474 36,521 . 35,568 34,615 44,88
1438 36,642 34,709 36,754 36,803 36,850 | 34,898 . 34,945 34,992 . 37,039 37,088 47.18
1439 37,133 37,181 37,228 37,274 37,324 1 37,31 37,419 37,464 - 37,584 37,54t 47.51
1440 37,409 37,456 37,704 37,782 -37,800 | 37,848 37,B96 - 37,944 - 37,992 38,039 ° 47,87

. 3 . . *

S 1441 - 38,087 38,134 38,104 38,232 -38,280 1 38,329 38,377 35,425 30,473 38,522 48.2%
1442 38,570 38,619 36,467 38,714 38,765 1 38,813 38,862 38,911 ~ 38,959 39,008 . 48,64 .
1443 39,057 39,106 ° 39,155 39,204 39,2535 1 39,302 39,35t 39,400 39,449 39,498 - 49.10
1444 39,547 39,597 39,647 39,496 39,746 4 39,793 39,845 39,894 39,944 39,993 49,55
1445 40,043 40,093 40,143 40,193 40,243 1 40,293 40,343 40,393 40,443 40,493 50.03

H Y . . B
1444 40,543 40,594 30,644 40,695 40,745 1 40,794 40,844 40,897 40,947 40,998 50,52
1447 - 41,048 41,099 41,181 41,202 41,253 1 41,304 41,355 41,406 41,487 41,508 51.02
1448 41,559 41,610 41,642 41,713 41,765 1 41,814 41,848 41,919 41,971 42,022 51,583
1449 42,074 42,124 42,178 42,230 42,282 | 42,334 42,386 42,438 42,490 42,542 52.02
1450 42,594 42,647 42,499 - 42,752 42,804 ° } 42,857 - 42,909 . 42,942 43,014 43,047 52,50
1451 © 43,119 43,172 43,225 43,278 43,331 | 43,384 43,837 43,490 43,543 . 43,596  .52.97.
1452 43,649 43,702 43,756 43,809 33,863 1. 43,918 43,969 . 44,023 44,074 44,130 53,42 .
1453 44,183 - 44,237 44,291 44,345 44,398 1 44,452 44,506 44,560 44,614 44,648 53,84
1454 84,722 44,774 44,830 44,884 44,939 44,993 45,047 . 45,162 - 45,156 45,210  S4.29
1455 45,264 45,319 45,374 45,429 = 45,483 1 45,338 - 45,593 45,647 - 45,702 45,797 . S4.71
_ | _ _




ELEVATION

14554
1487
1458
1439
EY-1)

14461
1462
14563
- 14544
1445

1448
14867
1468
1469
1470

1471

1472
1473

474

1473

1476
1477
1478
1479
{480 -

:.: “-} o L ) | {l/
..: F) oo

..Io

45,812
. 84,363
44,918
47,477
48,041

48,507

49,178
49,752
50,330

50,911

51,496
52,085

52,679

53,276

53,879

54,4885
55,097

55,713

56,959 -

57,589
58,223
58,842

59,505

80,152

o1

45,8567
46,418
46,974

. 47,534

48,097

48,664
49,235
49,810

50,388,

50,949

51,555
52,145
52,738
53,337

53,939

54,547
55,158
55,775

54,394

57,022

57,652
58,267
58,924
59,570

n 2

45,922
46,474
47,030
47,590
48,154

48,722
49,293
49,847

50,4456

51,028

51,414
52,204
" 52,798
53,397
54,000

54,408
55,220
55,837

55,459

57,085

57,716

58,351
58,990
59,634

Bpif!way Elevation «veiseeass

Crest Elevation .....

FRC R I )

pssumed High Water Line .....

45,977
44,529
47,084
47,444

48,241 .

48,779
49,350

SAN GABRItL RESERVODIR
_ STORAGE TABLE NO. 37 -
_SURVEY OF 09-10-86

4

46,032

44,585
47,142
47,703
48,267

48,836

" 49,408

49,925

50,504
51,086

51,673
52,243
52,858
53,457
54,061

54,549
55,282
55,899
56,521
57,148

57,779

S8,415

59,055
59,699

{453.0
£1481.0
14564.0

*

57,211

49,983
50,562

51,145

51,732
52,323
52,918
53,517

54,121 .

54,730

55,343
55,941
54,584

57,843

58,479

59,119
59,744

]
1
]
]
i
]
]
i
1
1
1
1
]
1
1
i
1
1
1
1
]
]
[]
I
1
1
]
+
b
1
1
1
]
3
1
]
t
1
[]
)
]
1
1
]
[]
]
]
i
i
1
1
]

v

44,087

44,440

47,198
47,759
48,324

48,893
49,455
50,041
50,520
51,203

51,741
52,382

52,978

53,577
54,182

54,791
55,405
56,023
56,646
57,274

57,906

58,543

59,183

59,828

46,142

47,254
47,815
48,381

48,950 .
49,522

50,099
50,478
51,262

1,850

52,441

$3,037
53,438
54,243

. 54 852

55,444
56,085
54,709

57,337

57,970

58,4064

89,248

59,893

46,197
- 48,752

47,310
47,872
48,437

49,007
49,580

50,156

50,737
51,321 -

51,909

52,501
53,097
53,698

54,303 .

54,913
55,528
56,147
56,771

57,400

58,033 -

58,670
59,312
59,958

9

46,308

46,863
47,421
47,984

48,531

49,121
49,895 -
50,272

50,853

51,438

82,026
52,619
53,217

53,818

54,425

55,036 |
55,451
56,272
54,897
. 57,526 .

58,798 ~

59,441

- A0, 087

42710788

. DIFFERENLE

g39.12
"55.33
95,93
Gb.32
56,49

37,05
57.40

58,13
58. 52

58,92
59,34
459,77
40,22

- at, 14
61,61
62,08
42,54
62,99

53,43

63.86

- 84,297
64.71

57.76

L b0.88

e



B-3.01 MORRIS DAM PERTINENT DATA SHEET

Completion date. ...ttt rnerinerianenrnnrenneoanmnrennnes 1935
SEYeam SYSEeM. o i iv vttt s oo earnaacanaostamranressnserenna San Gabriel River
Drainage area (14.3 mi2 uncontrelled) . ... ... . .. i mi 217
2 o L Water conservation
Owned By, . ittt ittt i e e e Metropolitan Water District (MWD)
1L - T R 2 LACDPW
Reserveir: : '
Elevation _
Minimum water conservation pool................... ft, NVGD 1100
Maximum long-term storage level................... ft, NVGD 1130
SPIllway Crest. . . ir e i et e e ft, NVGD 1152
Spillway drum gates fully opem......vvvvvennnnre.s ft, KVGD 1170
Design surcharge level...............cciiiinnin.. ft, NVGD 1175
Top of dam....i.eiii ettt e i e ft, NVGD 1175
Capacity (11-30-83 Survey)
~ Minimum water conservation Pool.......veeerrarnennnns ac-ft 9222
Maximum long-term storage level........oovvveinunnn., ac-ft 15,016
B 3 o1 ac-ft 22,551
Spillway drum gates fully open..........coviviininnnn ac-ft 28,839
Design surcharge level........... ... iviuiiinnnn... Lac-ft 30,749
Top of dam. ...t et e e e e e ac-ft 30,749
Dam:
Pttt e e e e e e e Concrete gravity
Elevation. it a it ittt i i e ft 1175
Height above original streambed......................... S 3 245
Top dength. ... i e e e e e ft 800
Bop WLAt . i i i e i e e e e e e ft - 20
Spillway with drum gates:
4 Ogee section
Crest elevabiom. . ...t iirii ittt i i nin e ft 1453
Discharge with WSE at 1175 and gates up................. ft3/s 760,000
Outlets:
Flood control values
Type and size® - #L, .. . .. ... . i i i 96" x 72" H.T. needle
2 No valve
2 S 48" x 36" H.T. needle
B e e 48" x 24" Pelton needle
= 48" x 36" H.T. needle
P 96" x 72" H.T. needle
Elevation of ocutlet
centerline - #l. ... ..t e e ft, NVGD 975.0
L2 fr, NVGD 975.0
B e e e e fe, NVGD 975.0
L T ft, NVGD 960.0
BB i et et e ft, NVGD 975.0

* Penstock diameter x outlet diameter

B-3-1




B-3.01 MORRIS DAM PERTINENT DATA SHEET

(Continued)
Maximum discharge
with WSE at 1170
and spillway gates
FULLY 0Pen = L. ottt ittt ae e eannn, fe3 /s . 2125
U Ft3/s 485
Bl ££3 /s 279
. T S £t3/s 545
D e e e ft3 /s ' 2125
Service wvalves
Type and size - BA. .. ..ttt ittt e it 4" Gate valve
= 8" Gate wvalwve
N e e e 12" Plug valve
Elevation of inlet ‘
sill and valve :
centerline - #A, ... ...t iinenennain...Tt, NVGD 973 845
23 - ft, NVGD 973 945
O ft, NWWGD 973 945

B-3-2
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'LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

- MEMORANDUM
TO: Mr. Mas Nagami November 8, 1984 .
FROM: HN. C. Datwyler
Hydraulic Division File No. 560.41 :
‘Morris Dam and Reservoir
Approved Operation Plan g
JLE : _ '
a1k 1 concur with the.-operation plan; however,
Corctf  Recommendation I am concerned over the mud elevation and .
WIN - feel that we are on borrowed time. Arrange-

mjq  Approve the Operation Plan for Moxris Dam.’ ments should be made %o remove material
: ' around the operating valves mechanically

Background ' or by sluicing in spring 1925.
Morris Dam is owned by the Metrcpelitan Water District and is operated - 12/7/84

under the direction of the Flood Comtrol District as permitted by Agreement
No. 30961 dated October 11, 1977.

A structural reanalysis of Morris Dam (final report dated July 27, 1983)

B by Internatlonal Engineering Company (IECQ), concluded that water surface
‘we.m  Elevation 1130 feet "represented a safe operating level for the dam to _
T i  safely sustain a maximum credible earthquake". This operating plan proposes
Flevation 1130 feet as the maximum elevation for long-term storage and
minimizes the time spent above this elevation.

Operation Plan . ; _ ; '

R?\Holding Pool

- The minimum drawdown elevation is 1100 feet. The maximum elevation
for long—term storage is 1130 feet.

Rising Reserveir

Storm inflow will be ponded to Elevation 1152 feet (spillway), no
valve releases will be made.

Falling Reservoir

Once inflow is in recession and is no greater than 1700 cfs, minimumm
releases of inflow plus 300 cfs shall begin and will continue until
Elevation 1130 feet is reached.

Water Conservation Pool

o Nonstorm spreading releases no less than inflow shall be initiasted
;}/f*’ ' when Elevation 1130 feet is achieved.

78M262G— 1527 Pssas ' 5 ~ 5= F



Mr. Mas Nagami

--ﬂPage 2

.. November 8, 1984

Operating Restrictions

1. Other than emergency, the spillway gates will remain locked
in the down position.

2. TReleases from the Nos. 2 and 5 penstocks are restricted to
sluicing only. '

3. Maximum drawdown is restricted to five feet/day.

Discussion

Various release schedules were used to route 5-, 10-, 25—, and 30-year
runoff events through the dam. 45 demonstrated by the reserveir routing,
valve operations provide little effect for storms greater than a 3-yesar
runoff event, although it will reduce the maximum water surface elevation

reached during smaller events. The schedules and their results are shown
in Table 1. ’

An analysis of recent surveys and photographs of Morris Dam have indicated
a dramatic migration of debris toward the dam. A detailed survey in the
general vicinity of the trashracks has shown that approximately 62 percent
of the available inlet area is blocked by debris (see Sketch A). Mo infor-
mation exists on the amount of dehbris inside of the trashracks: A closer
analysis has been performed by the Sedimentation Section; a copy of their

findings is attached (note to Mr. H. C. Datwyler from T. M. Alexander
dateg August 15, 1984, File No. 562.41).

As discussed in the note, there are "significant hazards associated with
using the valves for storm operation” and a general uncertainty as to the
movement of sediment within the reservoir during 2 storm event. As a result,
no regulated storm releases will be made with all storm inflow being ponded
up. to spillway. Should an event produce spillway flow, valve releases will
not be initiated until spillway flows have receded to at least 2,000 cfs.
This type of release should, for large events, give a majority of the
sediment in the reservoir time to settle and use only cne of the two 72-inch
valves available. If an emergency should occcur downstream, spillway flow
may be temporarily suspended by raising the spillway gates, otherwise, the
gates are to remain locked in the dowm position. All valve releases should
utilize openings at or mear 100 percent to minimize the potential of plugging
and excessive wear on the valves from debris. Releases from the lowest
penstocks (mumbers two and five) are restricted to slucing only.

When the reservoir 1s in recession and inflow 1s reduced to zero, Teleases
may be reduced to a minimum of 300 c¢fs. This type of release would minimize
waste and utilize the long-term sustained Infiltration rate in the San Gabriel
River and will drawdown the reserveoir from spillway to Elevationm 1130 in
approximately eleven days. 1If dewnstream spreading grounds are also used,

the conservation dam outflow rate will he increased with a resultant



Mr. Mas Nagaml
‘Page 3
November 8, 1984

decrease in drawdown time. The maximmm drawdown rate should be restricted

to five feet per day.

Rates in excess of five feet per day will require

the Navy to make special preparatiomns relative to the safety of their

 facilities and may also have a detrimental effect on the active slide area
upstresm from the dam.

fn an effort to protect a debris cone at Elevation 1080 and minimize the
debris shift within the reservoir, the minimum drawdosm elevation has been

raised from 1060 to 1100.

Continued operation with a water surface below

Elevation 1100 may, under a fluctuating reservoir, allow the existing
sediment banks eroded by storm releases from Samn Gabriel Dam to move toward
the intake of the dam and will also adversely affect the Navy operations.

cC?

JS :bme

Operation and Maintenance (2)
Water Conservation V}
Hydreulic (2) (Mitchell, Files)
General Files )

Jim Sparks
Operations Sectiomn -
Extension 41391
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MORRIS DAM |

Revised January 1982

Runoff Data

t

Drainage Area ~ 211.4 square miles (8.7 square miles uncontrolled and 202.7
square miles controlled by San Gabriel Dam).

Dam Operation Data

The five needle valves have gate valves as backups which are normally closed.
Approximately two hours are required to charge the valves. The No. 4 valve
(24—inch Pelton) and the No. 5 {36-inch Hardie Tynes) have venturi meters
installed to indicate discharge. Maximum discharge capacity of the outlets
is 5,359 efs; Valve No. 1 = 2,125 ofs, Valve No. 3 = 485 cfs, Valve No. &
279 cfs, Valve No. 5 = 545 cfs, and Valve No. 6 = 2,125 cfs. The No. 2
penstock has a back-up valve only and is used for sluicing. The three
spillway crest drum gates are operated either manually or semi-automatically.
If set to operate semi-automatically, the gates will start rising when the
water surface reaches 1149.0 Elevation and will stay approximately three

feet higher than the water surface on the rising stage until the gates are

fully up at Elevation 1170.0. The spillway gates can be locked in to stay
at any elevation between 1152.0 and 1170.0

f .
Water can be diverted to the Azusa Conduit from Morris reservoir with water

surface above Elevation 1160. Amount of discharge varies as to the head of
water above Elevation 1160. At Elevation 1165.00, can divert 90 cfs.

Storm Operation Procedure

The spillway drum gates are to be used for regulating discharges in excess
of 4,000 cfs. Normal operation is for the two outside gates to be fully

Fd

Iréised (locked in place) and the center gate operated to regulate and control

the discharge. 1If the discharge exceeds about 18,000 cfs, the capacity of

one gate, then all three gates should be used with settings on all three
relatively the same.

When all three drum gates are fully raised (Elevation 1170 feet), discharges
of up to 4,000 ecfs should be made through the valves, when possible, to reduce

the pounding on the spillway caused by the water falling 18 feet after flowing
over the drum gates.

Channel Restrictiocns

Large discharges from the No. 1 valve (72-inch Needle) can damage the access
roadway immediately downstream of the valves. Releases of amounts greater
than 4,000 cfs should be made through the spiliway gates. Any release will
temporarily close the dip crossing to the valves for vehicular access.

Water Rights

The San Gabriel River Water Committee (Committee of Nine) has a right to the
first 135 cfs of river flow at the mouth of the canyon. HNormally, 90 cfs of
this smater right was to be diverted to the Azusa Conduit from San Gabriel Dam

B-73-7
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or Morris Dam. However, because of the zepair to the interior of the tunnel
over the years, the tumnel will currently accommodate only 75 cfs. . The 60 cfs
balance can be taken at the diversion in the river bottom, approximately

1/2 mile downstream of the Canyon Inn (first bridge in the canyen). Maximum
- gcapacity of the diverslon is 65 cfs.

] g¢7 . S
-y | ke beempemig el
The San Gabriel Valley Protective Associatiom has a 200,000 acre-foot per
year water right which consists of two parts. Part I is for all unregulated
flow at the canyon mouth in excess of 135 efs which would percolate in the
San Gabriel Valley. This percolation is determined from the Department of
Water Resdurces Bulletin No. 7. Part IL is for all flood waters in excess

of the above and in excess of the yearly allotment to the Metropolitan Water
District. '

The Metropolitan Water Dlstrict (MWD) has a right to b6 acre~feet/month
(called "Purchased Water" in the San Gabriel Canyon monthly water right
recapitulation), and to these flood waters in excess of the existing canyon
water rights held by the Committee of Nine and the San Gabriel Valley _
Protective Associateion. Also, the MWD is required to release 1.0 cfs daily

to percolate in the canyon for grouwndwater supply which the construction
3 of the dam may have stopped.

Sluicing

The water surface is to be lowerad to Elevation 1133 feet (per agreement
with the Navy) and held there long enough for the Navy to secure its
variable angle launching ramp. Pontoon floats supporting the lower end
of the ramp will become grounded if they are mot secured properly.

 Witer in storage is then released through either of the ¥Wos. 1, 3, 4, or
6 valves to reduce the water surface to Elevation 975 feet. After the

. water surface has been lowered to Elevation 975 feet, the Nos. 2 and/oT
5 penstocks (with valves removed) are used for the final dewatering and
sluicing. :

General Hotes

The Navy entered into a contract with the MWD on October 1, 1945. A new
" agreement was drawn up on July 1, 1968 and is renewable on a yearly basis.

The present agreemenl was scheduled to be updated and revised in 1979.
However, no changes have been made to date.




" Modification to Dam
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LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

MEMORANDUM

L

TO:  Mr. K. W. Kummerfeld . January 4, 1982

FRCM: C. F. Eshelby
Hydraulic Division Pile No. 506.121
: Morris Dam and Reservoir
Storm Operation Plan

- Recommendation

It is recommended that the operation plan for Morris Dam described herein be N
approved. : AppTOve-

]

]
L
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Modifications, completed in 1980, were made to Morris Dam so that the dam would
comply with the California State Division of Safety of Dams' requirement that
it safely pass a storm of modern design. These medifications provided for
controlled overtopping of the dam during the PMP event and essentially involved
removal of the parapet wall and armoring of the abutments and impact areas
below.

Storm Operation Plan

Because of the dam's relatively small discharge capacity (maximum 5,559 efs),
there is essentially no flood control value to the storage space below the
spillway crest (Elevation 1152 fest--assumed water surface at spillway during
capital event).

The daﬁ-preset conditions are:
Valves closed.

Spillway drum gates locked down (Elevation 1152 feet) so that all
flows exceeding storage capacity will pass over the spillway.

Following a light storm or during recession, conservation releases will be
made at & rate consistent with the requirements of downstream spreading
facilities and the Navy. The drawdown rate will be restricted to less than

5 feet of water surface elevation per 24-hour pericd. The Navy must be given
2-week prior notification for larger rates so 1t can safely secure its
facilities. In no instance, under normal operating conditions, will the water
surface be drawn down below Elevation 1060 feet (minimum cushion pool of 5,250
acre-feet). Operating with a water surface below Elavation 1060 feet would,
under a fluctuating reservoir, allow the existing sediment banks ercded by
storm releases from San Gabriel Dam to move toward the intakes of the .dam and
would also adversely affect the Navy's operations.

L- Sy ; LTS . 5. ﬁ
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During a major storm, the dam will be z2llowed to discharge excess flows via
the spillway. When the flows are in recession, all water below spillway
(Elevation 1152 feet) will be conserved at a rate consistent with all
requirements described herein.

As available storage capacity in San Gabriel Dam becomes depleted, the drum
gates can be raised to provide azn additional 5,000 acre~feet of storage.
Use of the drum gates, however, should only be considered late in the storm
season when the chances for a large follow-up storm are small. At the end
of the storm season, the dam should be full with the goal being to store as
much run-off as possible in the canyon system so that water rights releases
can be maintained consistently throughout the dry summer months. The gates

camnot be raised for water surface elevations less than 1149 feet. —~

e e Tt o—

With water surface to the top of the drum gates fully raised (Elevation 1170
feet), the reservoir can be drawn down to spillway lip {(Elevation 1152 feet)
in about & days with an outflow rate of about 400 cfs. This type of release
would utilize -the long~term sustained percolation rate in the San Gabriel
River to Firestcone Boulevard so that no water is wasted. If the spreading
grounds are utilized in addition to the stream bed, the conservation rate
can be increased with resultant decrezse in the drawdown time.

iIf, for any reascn, releases are required when 21l three drum gates are fully
raised (Elevation 1170 feet), discharges of up to 4,000 cfs should be made
through the valves. Use of the gates for these smzller releases causes

pournding on the spillway as & result of the water falling 18 feet after flowing

over the drum gates, which has a deteriorating effect on the spillway surface.
These types of releases should be kept to a minimum.

The drum gates are to be used for regulating discharges in excess of 4,000 cfs.
Normal "operation is for the two ocutside gates to be fully rzised (locked in
place) and the center gate coperated to regulate and control the discharge. If
the discharge excesds about 18,000 cfs, the capacity of one gate, then a1l
three gates should be used with the settings on all three relatively the same.

Tom Remillard
Operaticons Section
Extensicn 4190

AdMB:elg

. Attach.

cc:  Dams Investigation Group
Operation and Maintenance! (2) (Seares, East Area)
Hydraulic (2) (Bémillﬂ;df Files)
General Files
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B-4.01 WHITTIER NARROWS DAM PERTINENT DATA SHEET

Completion date. ivu i in it innrrernrenonraranenens 1957
STLEaM SYSTERM. . oottt sttt rimnnevneriessionrnnrans Rio Hondo and San Gabriel River
Drainage Y@, .. ue v et ottt tnneennaneanioronenrannnes mi 554
8 o o - Flood control and water conservation
0T o T o T o LAD CCE
Reservoir;
Elevation .
Joint flood control and water conservation..ft, NGVD (Rio Hondo) 201.6
Joint flood control and water conservation..ft, NGVD (San Gabriel) 213.5
Flood control pool, ... ..c.iiiiivunnnanennn, ft, NGVD ' 228.5
Top of spillway gates (gates closed)........ ft, NGVD 229.0
Revised spillway surcharge level (1978)..... ft, NGVD 238.9
Top of dam. .......viuiiniineneiiiiinnnnnn. .ft, NGVD 239.0
Area
- Joint flood contrel and water conservation........ ac  (Rio Hondo) 252
Joint flood contrel and water conservation........ ac (San Gabriel) 89
. CFlood control. . .. e e e ac 2411
) Top of spillway gates (gates closed).............. ac . 2470
Revised spillway surcharge level (1978)........... ac 3623
Top of dam. ...ttt i i e e ac 3630
Capacity, gross
Joint flood control and water conservation..... ac-ft (Rio Hondo) 2498 ;
Joint flood control and water conservation..... ac-ft (San Gabriel) 532 S
_ Flood control pool.......iuiiiiiinninrnnnnnns, ac-ft 34,947
R Top of spillway gates (gates closed)........... ac-ft 36,160
e Revised spillway surcharge level (1978)........ ac-ft 66,702
R Top of dam. ... ..., it iniinrinnn., e Lac-ft 67,060
Allowance for sediment..........ivvvvueinnnnnn. ac-ft 0
Dam: &
== Earthfill
Height above original streambed ................ ft, NGVD 56
Top length. ...t e ft, NGVD 16,960
Top width. .o e fr, NGVD 16
Freeboard. ... ... ... ... it ft, NGVD _ - 0.1
Cutlets: (Rio Hendo)
Type of gates. . ...ttt it i e Tainter
Number and size of gates............coiiiinonnenannn.. 4 - 30'W x 20'H
Size of outlets. . ... . i e e 30w x 19°H
Gate sill elevation....... . iirinnnrnnnnnnn ft, NGVD 184.0
Regulated OULFLOW. . ..uv' e e eers e e £t3/s 40,000
Maximum capacity (el. 229.0).....veuururennnnnn... £t3 /s 74,700
Spillway: (San Gabriel)
Type 0f Bates. .. iurote it i et e et st Taintex
Number and size of gates...........coiiiiinnnrinnenn. 9 - 50'W x 29'H
Gate sill elevation.......v.uivierniennnnnnnnnnn ft, NGVD 200.0
Top of spillway gates {gates closed) elevation,ft, NGVD 229.0
Maximum discharge capacity (el. 239.0)............ £e3 /s 307,900
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B-4.01 WHITTIER NARROWS DAM PERTINENT DATA SHEET

{Continued)
Standard project flood:
Duration (Inflow). ... . i inerriineirenonsnnnns days 4
Total Vo llIe . . v vttt e s ts ct et e e e easanresnasnneanss ac-ft 198,000
INELOW PeAK. . ottt et e e et e et e fed/s 40,000
Probable maximumn flood;
Duration (Inflow). ... ...t inr it e rranensnnnns days b
Total VoLlUme. oo vyt vt sttt ittt s e e ac-ft 910,000
TOELOW POAK. 1 o v et vttt eee e e et et e L. ftdys 365,000
Historie maximums:
San Gabriel:
Maximum release....oiiuiiineiieinenrnnnneenans ft3/s 11,500
L7 o Y e 1-25-69
Maximum water surface elevation............. ft, NGVD 216.5
Date..... e e e et a e e e 1-25-69
Rio Honde: .
. Maximum release......... o' iiinnninnennnnnns ft3/s 38,800
N T ol 2-17-82
Maximum water surface elevation............. ft, NGVD 213.5
0 1-25-69
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B-5.01 PERTINENT DATA SHEET FOR DEBRIS BASINS IN THE SANTA FE DAM WATERSHED

First debris season

Uncontrolled drainage area (miz)
Elevation, bottom (ft, NGVD)
Elevation, port invert (ft, NGVD)

Elevation, spillway crest (ft, NGVD)

. Elevaticn; crest of dam (ft, NGVD)

Width of spillway (fr)
Maximum debris capacity (yd3)

Number of seasons

Total debris deposited, period of record (yd3) 267,430

Max. seasonal debris production (yd3)

Average annual debris yield (ydB/yr)

Average annual unit debris yield (yd3/miz/yr)

B-5-1

Bradbury Maddock Spinks
Debris Debris . Debris
Basin Basin Basin
1954-55 1954-55 1958-59

0.68 0.25 0.44
912.5 888.6 749.2
913.1 891.8 750.0
920.0 901.0 761.5
928.0 904.0 765.9

58.0 36.0 40.0

90,500 45,900 62,900
34 34 30
56,454 67,086

70,200 16,200 16,400

(1968-69)  (1980-81)  (1968-69)

7866 1660 2236

11,567 6642 5082




