VI - WATER CONTROL PLAN

7-01 Ceneral Objectives. San Antonio Dam was originally designed and built
as a single purpose flood-control facility. Flood protection is provided for
the downstreamcities of Upland, Clarenont, Mntclair, Ponpna, Ontario, and
Chino. Normally, San Antonio Damis operated i ndependently of other
flood-control facilities within the Santa Ana watershed. Floodwaters are

rel eased as soon as avail abl e downstream channel capacity permits. In
addition to flood-control, San Antonio Damis operated for water conservation
during periods of favorable weather and runoff forecasts. The channe
capacities are schematically illustrated on pl. 4-12. Allocation of storage
is depicted on pl. 7-01.

7-02 Major Constraints. The foll owi ng constraints inpact the regul ati on of
San Antoni o Dam and Reservoir:

a. | nadequate Downstream Channel Capacity.

(1) In 1966 the San Bernardi no County Fl ood Control District
requested that they be allowed to connect the West State Street Drain to San
Antoni o Creek. The Corps required that the SBCFCD agree to have the Ponpbna
Val l ey Protective Association (PVPA) divert 900 cfs from San Antoni o Creek
during tines of flood releases to conpensate for the West State Street
Drain's additional flows to San Antoni o Creek. The m nutes of Decemnber 19,
1966 of the San Bernardi no County Board of Supervisors assures the Corps of
Engi neers that "the gates controlling the diversions of 600 cfs and 300 cfs
into San Antoni o spreading grounds will be kept open at all tinmes during the
occurrence of the channel design flood and to maintain capacity of the
spreadi ng grounds at all tinmes to provide said flow'

(2) The Los Angeles District Hydrol ogy Section's San Antonio Creek
and Chino Creek Channel Updated Hydrol ogic Study, dated 1 April 1986, has
denpnstrated that, due to the increased urbanization downstream of San
Ant oni o Dam portions of the downstream channel are no |onger capabl e of
carrying either the 100-year or SPF flood events. The informati on devel oped
was used for formulating policy regarding all owances of additional drains
into the channels of San Antonio and Chino Creeks. At this witing the San
Ber nardi no County Flood Control District is preparing a Master Drainage Pl an
for San Antoni o and Chino Creeks. One of the primary purposes of the Master
Drainage Plan is to accurately identify which portions of the channel are
currently undersized so that corrective nmeasures can be undertaken

b. Roll Waves. A series of roll waves will format |low to noderate
rel eases (i.e., releases 2,000 cfs). The roll waves cause over pressures to
format the (Sta. 1030+00) water-conservation diversion structure. This
di version should be nonitored for damage during and after rel eases. Shoul d
damage occur to the diversion or channel an assessnent should be nade on the
effects of future rel eases from San Antoni o Dam

7-03 Overall Plan for Water Control. Exhibit B is the Reservoir Regul ation
Schedul e for San Antonio Dam San Antonio Damis operated to protect the
comunities along San Antoni o and Chino Creeks fromfloods. In general, the
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operational enphasis is to release stored water as quickly as possible

wi t hout exceedi ng downstream channel capacity, thereby maintaining the
greatest ampunt of flood-control space avail able for subsequent storm events.
Reservoir releases for water conservation will be made in coordination wth
Los Angel es County Flood Control District, who co-ordinate requests from

wat er agenci es, between el evations 2,164 and 2,176 ft., whenever the

forecasted reservoir stage will not exceed elevation 2,176 ft., and the
weat her and runoff forecasts are favorable. Reservoir releases fromthe
debris pool will be nmade consistent with PVPA' s capability to recharge the

rel eases for water conservation through groundwater recharge.

Wat er conservation regul ation between 2,176 ft and 2,164 ft is
permtted because the reservoir storage space required for flood control can
be recovered very quickly if needed to control subsequent inflows. Wth an
average rel ease of 8,000 cfs, the reservoir can be drawn down from 2,176 to
2,164 in 1-1/2 hours, assum ng no inflow.

During the early stages of an inflow event, the stand-by setting of 0.3
ft, is maintained until a debris pool is formed at elevation 2,164 ft. From
2,164 ft. to 2,170 ft., the gates are opened as indicated on Exhibit B
i ncreasing the outflow from80 cfs to 5,030 cfs. Above elevation 2,170 ft.,
an average release of 7,500 cfs is maintained with the naxi numrel ease capped
at 8,000 cfs. During falling stages the schedule is followed in reverse to
el evation 2,176 ft., at which time a decision can be made to conti nue
fl ood-control releases or go off-schedule for water-conservation regul ation
(Exhibit B). During water conservation operations, releases from San Antonio
Dam are coordinated with the Los Angel es County Flood Control District. The
determ nation to either commence or cease incidental water conservation
operations is made by the LAD.

The Santa Ana River Real -Tine (SARRT) runoff forecast nodel can be used
to aid LAD personnel in determ ning the appropriateness of continuing
schedul ed fl ood control rel eases or comenci ng water conservati on operations.

7-04 Standing Instructions to the Project Operator. The standing
instructions to the project operator for regulation of San Antoni o Dam and
Reservoir are given in Exhibit A During periods of normal communications,
the damtender will receive operating instructions fromthe Reservoir
Operation Center, located at the District Ofice in Los Angeles. In the event
that communi cations with the ROC are interrupted, the damtender should

foll ow the standing instructions in Exhibit A

7-05 Flood-Control. The regulation of San Antonio Dam for flood control is
described in this section. After major flood events, the reservoir regulation
schedul e shoul d be reevaluated to deternmine if nodifications to the schedul e
shoul d be made to better protect the downstream comrunities and avoid
spillway flows.

The reservoir regul ation schedule, presented in para. 7-03and Exhibit B,
was forrmul ated to pass inflow through the dam as quickly as possible, wthout
exceedi ng the downstream channel capacity of 8,000 cfs. In this manner fl ood
control storage space is nmaintained at a maxi mumin order to handl e succeedi ng
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flood inflow events. Reservoir releases will be reduced whenever downstream
channel capacity is exceeded, or anticipated to be exceeded, due to the
conbi nation of reservoir release and locally heavy precipitation and runoff
downstream of the dam Specific actions related to the downstream channe
capacity are:

a. The downstream gage on Chino Creek (ALERT Gage 819) shoul d be
nonitored during flood rel eases. The channel design capacity at the gage is
17,000 cfs. If this flowis exceeded, releases from San Antoni o Dam shoul d be
reduced accordingly.

b. Any reports of bank overtoppi ng al ong San Antoni o and Chi no Creeks
shoul d be heeded and rel eases from San Antoni o Dam reduced accordingly.

c. The SARRT water control system can be used by ROC personnel to
forecast inflows to San Antonio Dam Using the forecast information,
operational decisions regarding current or anticipated rel eases from San
Ant oni o Dam can be enhanced.

San Antonio Damis a conponent of the Santa Ana River watershed.
Rel eases from San Antonio Dam flow into Prado Reservoir |located 15.7 niles
downstream The two reservoirs are normally regul ated i ndependently of each
other. During extreme events, such as the 1980 fl ood, San Antoni o Dam was
operated off-schedule so as to achieve the basin-w de fl ood-contro
objectives of the entire Santa Ana River Reservoir system

In the event of immnent spillway flow, the damtender should be
requested to report to the ROC with reservoir stage (staff) observations at
frequent intervals. The operational objective at this point is to maintain a
total conbined release (outlet plus spillway) rel eases of 8,000 cfs. \Wien the
spillway flow fromthe dam exceeds 8,000 cfs, all gates should be closed.

The reservoir regulation schedule (Exhibit B) is applicable for the
rising and falling Iinb of a flood event. Bel ow elevation 2,176 feet the ROC
has the option of going off-schedule, for the purpose of cooperating with
PVPA wat er conservation operations, if runoff and weather conditions are
favor abl e.

7-06 Recreation. There is no allocation of storage for recreation within San
Ant oni o Dam and hence there are no recreation related rel eases schedul ed for
San Antoni o Dam The downstream channel is a rectangular concrete |ined
channel and is not suitable for recreational use.

7-07 Water Quality. San Antonio Creek upstream of San Antoni o Dam drains the
undevel oped, rugged, and nountai nous San Antoni o Canyon. Although the water
quality of the runoff is relatively free of man-made pollutants, the runoff
does carry a substantial debris |oad. Debris sizes vary fromfines to

boul ders, which are carried down the canyon.

The Corps does not nmonitor the water quality in or through the San
Ant oni o basin. San Antoni o Reservoir does not normally maintain a pool except
during flood events.
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7-08 Fish and WIldlife. San Antoni o Reservoir maintains no fisheries or
wildlife sanctuary. The absence of a permanent pool and the on-goi ng

mai nt enance activity within the reservoir precludes the existence of either a
fishery or wildlife sanctuary.

7-09 Water Supply-Drought Contingency Plan. The only Congressionally

aut hori zed purpose for San Antonio Damis flood-control. It is, however, the
policy of the Corps to assist |ocal agencies in the conservation of water to
t he maxi mum ext ent possi ble w thout conprom sing the flood-control m ssion of
a project. In the enclosure to acconpany the Survey Report for San Antonio
Creek and Chino Creek, California, Flood Control, April 15, 1938, paragraph
28, page 28, of the basis of design reads as foll ows:

"28. Water Conservation.--The use of the San Antonio Basin to
assist in water conservation is anticipated. It is proposed to
provide two outlets in the damfor diversion to the spreading
grounds on each side of the channel downstream fromthe dam"”

During water conservation operation, releases are coordinated with the
Los Angeles County Flood Control District. Chino Basin Water Conservation
Di strict and PVPA operate spreadi ng grounds downstream of San Antonio Damin
both Los Angel es and San Bernardi no Counties. The operation of San Antonio
Dam for water conservation augnents the quantity of water available to the
Chi no Basin nmenber agencies. The Corps, however, does not control the
quantity of water diverted by the PVPA nor does it control the end use of the
di verted water. PVPA has and continues to have the option of diverting or not
diverting water at any tinme except during an extrenme flood event, as per San
Bernardi no County Fl ood Control District's conmmtnent (See Section
7-02-a-(1)). In May 1991 we contacted the Ponobna Valley Protection Agency to
update the water spreading capacity of their facilities. Their head of
operation, M. Cecil MAlister, infornmed us that their 1983 operation
experience indicated that their basin infiltration capacity is limted to 450
cfs on the east side and is Iimted to 200 cfs on the west side of the San
Antoni o Channel. The major linmting factor is groundwater percolating into
the aquifer fromthe backyards of nearby residential hones.

7-10 Hydroelectric Power. There are no hydroelectric power plants at San
Ant oni o Dam

7-11 Navigation. The San Antonio Creek is not suitable for any navigation.
7-12 Other.

a. Debris Renmoval Operation. The original design sedinment inflowrate
for San Antoni o Dam was 67 ac-ft/yr. The July 1969 survey indicated that for
the period fromMay 1956 to July 1969 the actual inflow sedinment rate was 119
ac-ft/yr (i.e., 78 percent greater than expected). In an effort to conpensate
for lost flood-control storage due to the actual sedinent inflow, a debris
renoval operation was begun in 1972. Based on 1990 survey data, the storage
volune at top of damelevation (2,260 ft.) is 11,992 ac-ft conpared with the
1956 data of 12,719 ac-ft. The net capacity is that storage |level at which
the sedi nent allowance (2,000 ac-ft) is conpletely filled. Plate 7-02
conpares the original gross and net storage capacities with the 1990 survey
data for the San Antoni o Reservoir
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The debris renmoval operator projects renoval of an additional 1,860 ac-ft of
material over the next 4 years. This would reflect a 24 percent increase in
fl ood-control storage. It should be noted that these projections do not
account for any debris inflows over the next 4 year period.

b. High Goundwater. A series of years with above average precipitation
and runoff produces high groundwater conditions in the conmunities
i medi atel y downstream of San Antoni o Dam

The degree to which [ ocal spreading operations have contributed to the
hi gh groundwat er problem has been an item of contention. It should be noted
that although the water used in the spreading operations is diverted from San
Antoni o Creek, the Corps does not control the quantity of water diverted or
the end use of the diverted water. The PVPA controls the diversion of flows
| eavi ng the San Antoni o Dam

7-13 Deviation from Normal Regul ation. As previously discussed in Sections
7-05 and 7-09, deviations fromthe reservoir regulation schedul e as presented
in Exhibit B may be desirable or necessary at times. In addition to the
previously discussed situations the followi ng deviations can al so be

consi dered by the ROC

a. Energencies. Enmergencies nmay take the form of drownings or other
accidents, chemcal spills, and failure of operation facilities. Necessary
action should be taken inmediately, so long as this does not create a
wor sened overall condition. In any action taken, assessnment of the situation
by the dam tender should rely on his know edge of the dangers involved. The
Reservoir Operation Center, LAD, and the Water Control Center of South Pacific
Di vi sion should be infornmed of any deviations due to energenci es as soon as
practical.

b. Unpl anned M nor Deviations. Instances arise where there is a need
for mnor deviations fromthe normal regulation of the reservoir, although
they are not considered energencies. Construction activities are the primary
source of these deviations. Downstream nmai nt enance of culverts and channe
sections are another reason for mnor regul ati on changes. Each request is
anal yzed on its own nerits. Consideration is given to the potential of
fl oodi ng and possible alternative nmeasures. Approval for these m nor
devi ations shoul d be obtained fromthe Reservoir Operation Center, LAD, and
shoul d al so be coordinated with approval from SPD

c. Planned Deviations. There are planned instances which require
devi ations from normal regulation. Each condition is to be judged on its own
nmerits. One possible deviation may involve inpounding water for the purpose
of making test releases to correlate the gate rating curves wi th measured
outfl ow. Request for planned deviations would nost |ikely originate from
either the Reservoir Operations Center, LAD or the San Bernardi no County
Fl ood Control District. Any planned deviations would require the approval of
the Reservoir Operations Center, LAD, as well as approval by the Water
Control Center of South Pacific Division

7-14 Rate of Rel ease Change. The outlet gates consist of three 5 8" x 10'0"
rectangul ar slide gates operated by hydraulic cylinders. The adopted design
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is an i nproved design based on results of the full scale tests nade by the
Corps of Engineers at Norfolk Damin April 1948. These tests indicated that
if the gate leaf and liners were shaped as shown on Drawing, O C E 72/2
(Rev. 20 Aug. 1947), "Typical Slide Gate Details", gate chatter at partia
openi ngs woul d be reduced to a mnimum Further stabilization of novenent of
the gate | eaf has been assured by specifying tight fitting piston rings and
careful finishing of the inside of the hoist cylinder, and by adding a
counterbal ance valve to the oil |ines between the upper and | ower ends of the
cylinders. The wei ght of the noving parts of one gate is around 14, 000
pounds. The three hydraulic gates at San Antoni o Dam nove at a rate of 1
ft/mn. The dam tender can operate one gate at a tinme in succession
operating controls on one until the desired setting is reached, then
operating the adjacent gate. The concrete lining of the downstream channe
precl udes concern over bank erosion or sloughing, or rate of change of
out f | ow.

7-15 Water Control Planning Tools. Specific planning tools have been
utilized in the devel opnent of the water control plan. These tools are al so
used to evaluate and regul ate planned devi ations, and also facilitate
operation of the dam during enmergenci es and unpl anned devi ati ons. Water
control planning tools used for San Antoni o Dam i ncl ude:

a. Qutlet Rating Curves (pl. 2-05).

b. Spi Il way Di scharge Curve (pl. 2-08).

c. Area- Capacity Tables (pl. 2-11).

d. Downstream Channel Capacity Plate (pl. 4-12).

e. SARRT Water Control System (Sec. 6-02; pl. 6-02, 6-03).
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