VIIl - EFFECT OF WATER CONTRCL PLAN

8-01 Ceneral. Al t hough the only congressionally authorized purpose for San
Antonio Damis flood-control, water conservation operation as approved by the
O fice of the Chief of Engineers has al so provided additional water supply
benefits. The comunities of Upland, Mntclair, Pomona, Ontario, and Chino
are protected fromthe floodwaters originating fromthe steep and rugged San
Antoni o Canyon. In addition to flood protection the above comunities also
benefit from augnmented water supplies for their spreadi ng operations, when
the damis operated for water conservation.

8-02 Fl ood Control

a. Spillway Design Flood. Corps dans are designed to safely pass
(i.e., without overtopping and/or dam failure) the Probable Maxi mum Fl ood
(PMF). The PMF is based upon the nost severe conbination of rainfall and
runof f conditions that could reasonably occur. In both the original and
revised PMF flood routings the reservoir outlets were assumed bl ocked and the
reservoir was filled to the spillway crest at the beginning of the flood.

(D Oiginal Criteria. The San Antoni o Dam spillway was desi gned
in 1951 to pass a flow of 53,700 cfs having a surcharge on the ogee crest of
16.9 ft. An additional 5.1 ft. of freeboard placed the top-of-dam at
el evation 2,260 ft.

The original PMF was based on the U S. Weather Bureau's estimte of
maxi mum possi bl e precipitation. A constant precipitation |oss rate of 0.15
in/hr and a constant base flow of 1,300 cfs were used to devel op the PMF. The
resulting peak inflow to San Antoni o Dam was 60,000 cfs with a total runoff
vol une of 18,500 ac-ft over a 22 hour period.

(2) Revised Criteria. The probabl e maxi mum fl ood was sel ected as
the spillway design flood. Estimtes of the probable maxi mum precipitation
for the basin above San Antonio Dam site is given by the Hydroneterol ogica
Section of the United States Weather Bureau in the report dated August 1972,
titled "Probabl e Maxi mum Thunderstorm Precipitati on Esti mates for Sout hwest
States”, which was revised 5 April 1973. The 6-hour basin average PM

t hunderstorm had a maxi mum 1/4-, 1/2-, |-, 2-, 3-, 4-, 5-, and 6-hour
precipitation values of 3.4, 5.0, 6.6, 8.4, 9.7, 10.5, 11.2, 11.9 inches
respectively, conpared with original 1/2-, |-, and 3-hour values of 3.1, 5.5,

and 12.0 inches. A 15-minute tinme interval was selected as it provided
adequate definition of unit hydrograph. The tinme distribution of rainfall was
patterned after the rainfall-time sequence fromEM 1110-2-1411. The basin | ag
time was reduced 15 percent to account for the reduction in tine of
concentration of rainfall excess characteristics of |arge floods where the
hydraulic efficiency of the watershed was increased by high depths of flow
The loss rate was taken as a constant equal to 0.15 inches per hour for the
entire duration of the storm A basin n value of 0.05, along with the
Mountai n S-graph was used to devel op the synthetic unit graph. A constant
base flow of 1,300 cfs was adopted fromthe previous study. The probable
maxi mum fl ood peak inflow for San Antoni o Dam using the updated PMP criteria,
is 59,700 cfs which is alnost identical to the original peak inflow The
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vol une for the probable mexi mum fl ood, using the updated PVMP criteria is
18, 200 acre-feet as conpared to the original estimte of 18,500 acre-feet.
Pl ate 8-01 shows the revised PMF routing.

The revised spillway design (probable maxi mum flood for San Antonio
Dam was routed through the reservoir assuming all outlets blocked and the
reservoir filled to spillway crest at the beginning of the flood. This
routing (see pl. 801) resulted in a maxi num wat er surface el evation of 2254.4
which is 5.6 feet bel ow the existing top of dam (El. 2260).

Based on a design wi nd speed of 45 nph fromthe north and using the
procedure described in ETL 1101-2-221, the calculated freeboard was 2.4 feet.
However, a mninum freeboard of 3.0 feet is required for a Standard 1 dam
with a protected downstream face (App. A EC 110-2-163). The avail able
freeboard is 5.6 feet.

b. Standard Project Flood (SPF). The Standard Project Flood selected as
the reservoir design flood for San Antoni o Dam has an infl ow peak of 19, 000
cubic feet per second and maxi num 2-day vol ume of 22,500 acre-feet. The fl ood
was based on the January 1943 storm whi ch had fl ood-produci ng characteristics
nore severe than any stormthat occurred during the 77-year period 1880-1956.
This storm as transposed so that it was centered over the drainage area above
the dam and was assuned to occur when ground conditions were simlar to those
existing prior to the March 1938 storm Rainfall |oss rates were assuned to
vary from0.80 inch per hour at the beginning of the stormto 0.15 inch per
hour at the end of the stormw th an average | oss rate of 0.40 inch per hour
A base flow, varying from 400 cubic feet per second at begi nning of storm
runoff to a peak of 1,300 cubic feet per second was assumed. Snownelt was not
consi dered an appreci able factor in devel oping the fl ood.

(D Oiginal Criteria. The original planned reservoir regulation
schedul e restricted outflows from San Antonio Damto 8,000 cfs. Wth this
rel ease constraint the SPF would form a maxi num pool elevation 2,238 ft
(i.e., spillway crest).

(2) Revised Criteria (1978). At the tinme of project conpletion in
1956, it was determ ned that sufficient downstream channel freeboard existed
to permt a maxi numrel ease of up to 8,500 cfs for short periods of tinme.
Wth this revised schedule the SPF would form a naxi num pool el evation of
2230.7 ft. This is 7.3 ft. below spillway crest which indicates that San
Ant oni o Dam provi des better than SPF protection.

(3) The 1991 Operations Criteria. The recent hydraulic analysis
(See Sect. 7-02, a. (2)) has shown that the maxi mum channel capacity bel ow
San Antonio Damis 8,000 cfs. The reservoir design flood (SPF) is routed
through the Dam wi th reduced gate openings for maxi mumrel ease set at 8,000
cfs and the maxi mum water surface el evation reached 2231.92 ft. This is about
6.08 feet below the spillway crest (2238 ft.) |eaving approximtely 1034
ac-ft of emergency flood-control storage space to spillway crest relative to
net capacity. Plate 8-02 shows the revised routing of the SPF through San
Ant oni o Dam
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c. O her Floods.

(1D Storns and floods of January 1969. A series of storns that
began on January 18 and continued through January 27 was caused by a strong
flowinto southern California of very warm noist air originating over the

tropical Pacific Ocean south and east of Hawaii. This series of stornms was
interrupted by a brief ridge of high pressure that noved through the area on
January 22 and 23 and caused a short break in the rainfall. Except for this

lull on January 22 and 23, heavy precipitation occurred during nost of the
January 18-26 period. An intense downpour occurred on January 25. Ni ne-day
totals ranged from 10 to 20 inches in the | ow ands and from 25 to nore than
50 inches over nountain areas of southern California. The total storm anmount
at M. Baldy Notch was nearly 53 inches, including 28.25 inches during the
two-day period 24-25 January. Lytle Creek Ranger Station recorded over 42

i nches. Peak di scharge on San Antonio Creek (USGS 11-0730) 4.5 ni. above San
Ant oni o Dam was 16, 400 cfs on 25 January, while peak inflowto San Antonio
Reservoir was recorded at 6570 cfs on 25 January. Plate 8-03 displays storm
data for this flood event at San Antoni o Reservoir

(2) Storms and fl oods of February 1969. The storm series that
occurred in late February 1969 climaxed nore than a nonth of extrenely heavy,
recurring rainfall in southern California. The storms occurred as a nunber of

Paci fic cyclones travel ed southward off the west coast of the United States
and then curved inland across California carrying copious quantities of

noi sture. Several cold fronts and other disturbances that noved across
southern California from 22 February through 24 February dropped noderately
heavy anounts of precipitation. Early on 25 February a strong cold front
nmoved sl owl y sout heastward across southern California; the front was
acconpani ed by strong | ow1level wi nds that, when lifted by the nountains,
resulted in great quantities of orographic precipitation. As a result,
rainfall was generally heavy everywhere and particularly heavy in the
nmount ai ns. Total storm amounts recorded at sel ected nobuntain stations were
19.5 inches at M. Baldy Notch, including 12.45 inches on in two days, 24-25
February, and 14.22 inches at nearby Lytle Creek, including 11.85 inches
during the same two days. Peak di scharge on San Antonio Creek (USGS 11-0730)
4.5 m . above San Antoni o Dam was 4,560 cfs on 25 February, while peak hourly
inflow to San Antoni o Dam was 3132 cfs on 25 February. San Antoni o Dam
recorded a higher proportion of the discharge, reflecting nore highly
saturated soil conditions due to the prior January 18-26 storm Plate 8-04
di spl ays stormdata for this flood event at San Antoni o Reservoir

(3) Stormand fl ood of February 1978. After several noderately
heavy storns during January and early February 1978, one lowlatitude Pacific
storm devel oped west of southern California and noved into the area during
the night of 9-10 February. After a day of heavy rain in the San Gabriel and
San Bernardi no Mountains on 9 February, a mmjor cloudburst struck portions of
coastal southern California during the early hours of 10 February, with brief
intensities exceeding 3 inches per hour. The very heaviest rain fell in Los
Angel es County, but several stations in the Santa Ana River Basin reported
i ntense rainfall between 0200 and 0400 hours 10 February, including 1.6
inches in 2 hours at Lytle Creek Ranger Station and 1.2 inches in 1 hour at
Runni ng Springs, in the nmountains east of San Antoni o Creek. The peak hourly
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di scharge on San Antonio Creek for that period was 2070 cfs at San Antonio
Dam on 10 February at 0600 hours. Plate 8-05 displays stormdata for this
flood event at San Antonio Reservoir

(4) Storm and fl ood of March 1978. In a pattern very simlar to
that of exactly 40 years earlier, a series of lowlatitude Pacific storms
nmoved in southern California at the end of February and begi nning of March
1978. There were four mmjor periods of rainfall during the storm period: 28
February, 1 March, 4 March, and 5 March. Total rain from 27 February through
6 March exceeded 29 inches in the eastern San Gabriel Muntains, with Lytle
Creek Ranger Station recording 29.62 inches. The heavi est sustained rain fel
during the nornings of 1 March and again during mid-day 4 March. The Lytle
Creek station nmeasured up 2.7 inches in 3 hours on 4 March. Wth the ground
hi ghly saturated froman already very wet winter, runoff fromthese storms
was very high, especially in terms of flood volunes. The water surface
el evati on behind San Antoni o Dam reached 2198 ft NGVD on 15th of March. The
peak flow for the storm period on San Antoni o Creek was 2040 cfs on 5th of
Mar ch.

(5) Storm and fl ood of February 1980. The fl oods of February 1980
resulted froma series of lowlatitude Pacific stornms that nmoved into
southern California fromout of the west. The heaviest bursts of rain
occurred on 14, 16, and 19 February. Rainfall intensities of 1 inch per hour
for 5 to 6 hours was observed in the Sepul veda Basin during the afternoon of
16 February. Briefer bursts occurred in other areas, where Lytle Creek Ranger
Station reported exactly 1 inch in 1 hour and 2.6 inches in 3 hours. The
wat er surface el evati on behind San Antoni o Dam reached 2225.6 ft NGVD on 6
March. The peak flow for the storm period on San Antoni o Creek was 1624 cfs
on 16th of February. Plate 8-06 displays stormdata for this flood event at
San Antoni o Reservoir.

(6) Storm and fl ood of February-March 1983. During the w nter of
1982- 1983 a series of lowlatitude Pacific storns noved into southern
California fromthe west fromlate Novenber through February. These storns
were the result of atnospheric flow patterns associated with the strongest E
Ni no condition since at |east 1891. The rains climxed between 25 February
and 2 March 1983, during which a stormrem niscent of those of 5 and 45 years
earlier noved into southern California at the end of February and first of
March 1983. Up to 20 inches fell in the Lytle Creek area (approxinately 8
inches of it on 1 March), with 12-18 inches in other San Gabriel Muntain

areas and 8-10 inches over the foothill areas. The heaviest rainfall occurred
with the passage of a strong occluded cold front during the late norning of 1
March, with peak intensities well in excess of 1 inch per hour. Severa

stations experienced rainfall having return periods in excess of 100 years

for durations between 30 m nutes and 6 hours. One Los Angel es County

cl oudburst of 2 inches in 5 mnutes (Bel Air Hotel, 1 March 1983) was nore

than 4 tinmes the 100-year rainfall for that duration at that station. Plate
8-07 displays stormdata for this flood event at San Antoni o Reservoir

The rainfall through |late February had saturated the ground everywhere,
resulting in very favorable runoff conditions when the stormof 1-2 March
dropped warmrain over the basin. The maxi mum hourly inflow to San Antonio
Reservoir on 1 March was 998 cfs with maxi numreservoir |evel 2188 ft.
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8-03 Recreation. There are no recreational facilities either upstream or
downstream of San Antoni o Dam whi ch depend on or are affected by the inflows
to San Antoni o Dam

8-04 Water Quality. The short residence tine of floodwaters does not
appreciably affect the water quality within the reservoir

8-05 Fish and WIldlife. The short inundation time does not adversely affect
the vegetation within the reservoir and has m nimal adverse affects on
wildlife. There are currently no threatened, endangered, or candi date species
within the reservoir. There are no fisheries within the reservoir. A Finding
of No Significant Inpact (FONSI) for this Water Control Plan was issued in

t he Environnmental Assessnment for the San Antoni o Dam Water Control Pl an

dated June 1991 (Exhibit D)

8-06 Water Supply. San Antoni o Dam can be operated for water conservation
bel ow wat er surface elevation 2,176 ft. when runoff and weather forecasts

i ndicate that no conproni se of the flood control purpose of the damwil|
occur.

Regul ati on of the dam for water conservation enabl es augnmentati on of
| ocal water supply through the downstream groundwat er recharge of floodwaters
rel eased.

8-07 Hydroelectric Power. There are no hydroelectric power facilities at
San Antoni o Dam

8-08 Navigation. San Antoni o and Chino Creeks are epheneral streans and
therefore not suitable for navigation. During floodflows the steep
supercritical flows preclude safe use of the waterways and so navigation of
any kind is prohibited at all tines.

8-09 Frequenci es.

a. Peak Inflow and Qutflow Probabilities. Plate 8-08 is an anal ytica
graph of the peak inflow frequency at San Antoni o Dam conputed fromthe
historical records at the dansite from 1931 to 1990. Plates 8-09 and 8-10 are
best fit graphical curves of nmedian plotting points of peak annual outfl ow
and reservoir elevation data of San Antonio Dam The table on plate 8-11
gi ves specific values of inflow, outflow and filling frequency for San
Antoni o Reservoir as derived from curves shown on plates 8-08, 8-09, and
8- 10.

b. Pool Elevation Frequency. Plate 8-10 shows the conputed el evation
frequency curve for San Antoni o Dam The values for this curve at specific
return periods is listed on plate 8-11

8-10 O her Studies.

a. Hydrology. The "Interim Report on Hydrol ogy and Hydraulic Revi ew of
Desi gn Features of Existing Dans for Carbon Canyon, San Antoni o, and Tahchevah
Dans" dated August 1978 reeval uated the hydrol ogy of the San Antoni o Canyon
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upstream of San Antoni o Dam The Probabl e Maxi mum Fl ood routing presented on
pl ate 8-01 was taken fromthis report.

b. Channel and Fl oodway | nprovenents. The cursory report "San Antonio
Creek and Chino Creeks Channel Updated Hydrol ogi c Study" dated April 1986
determ ned that portions of the downstream channel are no |onger capabl e of
carrying either the Standard Project Flood or the 100-year flood. In |ight of
this information, the San Bernardi no County Flood Control District is
currently devel oping a Master Drainage Plan for the area. One of the prinmary
goals of the study will be to accurately identify the inadequate portions of
both San Antonio and Chino Creeks so that corrective measures can be taken
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