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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