'V - WATERSHED CHARACTERI STI CS

4-01 Ceneral Characteristics. San Antonio Creek originates in the San
Gabriel Muntains on the south slopes of San Antoni o Peak, elevation 10, 064
and flows in a southerly direction approxinmately 11 miles to the site of San
Ant oni o Dam and Reservoir at elevation 2,125. The slopes are very steep
average 720 feet/mle (0.136 ft/ft) giving rise to flash floods with very

| arge debris | oads. The drai nage area (26.7 square mles) is elongated having
a length approximtely four tines the average width. Prior to the conpletion
of San Antoni o and Prado Dams, the flow from San Antoni o Creek energed from
the canyon nouth across a cone of deposition, joined with Chino Creek and
continued southerly to the Santa Ana River.

Vegetal cover is distributed according to el evation and precipitation
variation that occur within the watershed. Upper elevation reaches are
forested with a heavy growth of coniferous trees, principally fir and spruce.
The niddl e el evations have a growth of conifers and oak with | arge nunbers of
sycanores and al ders grow ng adj acent to the streans. The | ower elevations of
t he wat ershed have a heavy growth of brush consisting primarily of sumac and
nount ai n mahogany, interspersed with sage and grasses. Scrub oak grows in the
sheltered areas and on the northern slopes of the tributary canyons. The
upper portion of the deposition cone (alluvial fan) has vegetal cover
consisting primarily of sage brush and grasses.

4-02 Topography. The watershed area above the San Antonio Damsite is
conprised of some of the nost rugged nmountains and precipitous canyons in
southern California. The headwaters are in the San Gabriel nountains and
totally within Angel es National Forest. Elevations range from 10,064 (San
Antoni o Peak al so known as Od M. Baldy) to 2,125 (at damsite). San Antonio
Creek flows southerly and nunerous small canyons drain to the creek.
Tributary canyon areas range fromless than one square mle to approxi mately
4.5 square mles. Sone of the mmjor tributaries, in downstream order, include
| cehouse, Bear, Kerkoff, Barrett, Cascade, Dry Lake, Cat, Spruce, Stoddard,
and Evey Canyons. San Antonio stream gradients vary from 1,500 feet/mle in
the headwaters to 250 feet/mle at the damsite. (pl. 4-01).

4-03 GCeol ogy and Soil s. San Antoni o Creek drains approximtely 27 square
m |l es of rough, nountain terrain on the south slope of the San Gabrie
Mount ai ns before reaching the north side of the upper Santa Ana River Vall ey,
near the site of the dam The nountai nous area fornm ng the San Antonio

Wat ershed is largely Pre-Canbrian gnei sses and schists intruded by granitic
rocks. Muntains have been subjected to uplifting since tertiary tine and the
basi ns have been supplied with coarse granite and metanorphic materials. The
steep nountain slopes are characterized by shall ow and rocky soils that are
very susceptible to erosional processes. Large areas of deconmposed and

di sintegrated bed rock are exposed.

The dam crosses the canyon nouth about one nmle downstream fromthe apex
of an alluvial fan, which extends southward 10 niles across the valley. This
fan is the westernnost of a series of fans that coal esce to form a pi ednont
alluvial slope along the south front of the mountains. Over time, the |arger
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fl ood events have built up a large fan-shaped detrital cone (alluvial fan) at
the nouth of the San Antonio Creek Canyon. The fan, one of the largest in
sout hern California, averages about 2 nmiles in width and extends about 7
mles in the southerly direction to the vicinity of the City of Ponpbna. The
cone is conprised nostly of |arge boul ders, gravel, and coarse sand at the
canyon nouth. The edges and apron areas of the fan are conprised of finer
materials primarily sand, silt, and clay. The fan-bay above the damis
characterized by coarse alluvium containing many boul ders as nmuch as 3 feet
in di ameter and occasional ones as nmuch as 10 feet. The maxi num known

t hi ckness of streambed alluviumat the site exceeds 200 feet. Stream bed
alluviumin this vicinity is underlain by a basenent conplex of crystalline
rocks and bordered by terrace deposits of older alluvium

San Antonio Damis located in the central Transverse Ranges which are
in a seismcally active area. The Cucanbnga Fault, closest to the dam trends
east-west within a nmle southwest of the dam The San Andreas fault zone
whi ch trends northwest-southeast, |lies about 12 niles north of the damon the
northern toe of the San Gabriel Muntains. The San Jacinto fault which trends
nort hwest - sout heast passing closest to the dam 16 mles east at Lytle Creek

The nost severe earthquake, since 1932, a Richter Magnitude (M) 6.4,
occurred in February 1971 at San Fernando, about 44 nmiles west of the dam A
M event of 5.5, with 19 aftershocks, occurred two mles fromthe damin
February 1990. In April 1990, a series of four other aftershocks, varying
fromM 3.3 to M 4.6 occurred in a radius of 2 to 3-1/2 nmiles fromthe dam
site. There have been 36 other events varying fromM 4.0 to 5.5 within 25
mles of the damsite since 1932. These events are thought to have occurred
on the faults listed above. Plate 4-02 depicts the mgjor faults and
eart hquakes above a M 4.0 within a 100 mle radius of the Dam

4-04 Sedi nent . During fl ood events San Antonio Creek is known to carry a
very large sedinent/debris |load. This is evidenced by the large (relative to
dr ai nage area) cones of deposition at the nmouth of the canyon. During the

| arger flood events San Antoni o Creek's sedinment/debris will range in size
fromfine silts having dianmeters less than 0.4 mmto boul ders several feet in
di aneter.

Based on a study of runoff and debris, deposition during the floods of
March 1938 and January 1943 (at nearby flood and debris control basins) it
was estimated that a flood of reservoir design nmagnitude would yield 1,350
acre-feet of sedinment at the damsite. The study further estimated that
during the fifty year period (1895-1944) 3,350 acre-feet would have been
deposited had the reservoir been in place. As a consequence of the study an
al l omance of 2,000 acre-feet for sedinment deposition was included in the
storage capacity of the San Antoni o Reservoir

Fol | owi ng the January and February storns of 1969, a reservoir survey
(July 1969) indicated that the storage of the reservoir had been reduced by
sonme 1,540 acre-feet. More than 75 percent of the volune allowed for
deposition was used in the first 14 years of operation. By the summer of
1971, some 2,014 acre-feet of sedinent and debris had been deposited in the
reservoir and the intake to the outlet works was partially blocked. See
sedi ment survey data sumuary plate 4-03
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In order to preserve the flood control capacity of the reservoir
the U S. Arny Corps of Engineers, LAD, has undertaken to have sedi nment
renoved in order to reestablish the 2,000 acre-feet of deposition
storage. In recent years the LAD has issued permts for sand and grave
extraction within the reservoir boundary. It is estimted that
approximately 54 acre-feet of sedi nent have been renoved annually for
the past several years. There are no sedi nent nonitoring stations
ei t her upstream or downstream of the dam The 1990 survey indicates the
reservoir has gained nuch of its original space and now the storage
avail abl e at top of dam el evation 2260 is 11,992 ac-ft conpared to its
original volunme of 12,719 ac-ft (see pl. 2-10 and 7-02).

4-05 Cdinmate. The climate of the drai nage area above San Antoni o Dam
is generally tenperature-subtropical and semi-arid in the | ower

el evations, with warm dry sumers and mld, noist winters. In the

hi gher nount ai ns, noderate summers and cold winters, with considerable
snowfall, prevail. Nearly all precipitation occurs during the nonths of
Decenmber to March. Rainless periods of several nonths during the sumer
are comon. Mbst precipitation in the drainage area results from
general winter storns that are associated with extratropi cal cycl ones
of North Pacific origin

a. Tenperature. Average daily nm ni nrum and maxi num t enperat ures
(degrees Fahrenheit) in the vicinity of San Antoni o Dam range from
about 38 and 62 respectively in winter to about 58 and 90 in summer.
The corresponding figures near the top of the basin (elevations 8,000 -
10,000 feet) range from about 10 and 22 in winter to about 45 and 60 in
summer. All-tinme [ow and high extrenes of tenperature are about 22 and
110 respectively near the dam and about -30 and 75 at the top of the
drai nage. The | ower elevations do not normally experience significant
peri ods of subfreezing tenperatures, but above 6,000 feet tenperatures
bel ow freezing are very comon for 4 to 6 nonths of the year

Plate 4-04, reprinted fromthe National Wather Service
Cli mat ography of the United States No. 20, consists of a climtic
summary for Upland, California, |ocated a few mles southeast of San
Antonio Dam This table lists, anong other itens, the nean daily
mexi mum and mni ni mum tenperature and record hi ghest and | owest
tenperature for each nonth of the year at the Upland station

b. Precipitation. Plate 4-05 shows isohyets of nean seasona
precipitation over the drainage area above San Antoni o Dam as conpil ed
for the designing of San Antonio Dam Wthin the drai nage area, nean
annual precipitation ranges fromless than 25 inches near the damto
about 46 inches atop M. San Antoni o, and averages about 33 inches over
t he drai nage. Summary of precipitation data San Antoni o Watershed,
pl ate 4-06

Plate 4-04 |ists the nean and maxi mum nont hly and annua
precipitation, as well as the maxi mum daily precipitation for each
mont h of the year, for Upland, California. Also listed in plate 4-04
are the probabilities (from5 to 95 percent) for each nonth of the year
that the nmonthly total precipitation at Upland will be equal to or |ess
than the indicated amounts. This table denonstrates that there can be
great year-to-year variability in
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annual, nmonthly, and daily precipitation. Not listed in this table are
t he m ni num observed nonthly precipitation values, which in the

Upl and- San Antonio area are at nost 0.01 to 0.02 inches for each nonth
of the year.

Pl ate 4-07 consists of precipitation depth-duration-frequency
tabul ati on for Upland, California. In this table are listed the
conmput ed point-value precipitation depths for durations of from 15
mnutes to 24 hours, and for return periods from2 to 200 years. Data
for this table were obtained fromthe State of California Departnent of
Wat er Resources publication, Rainfall Depth-Duration Frequency for
California, revised Novenber 1982. These California Water Resources
data are sinmilar to those obtained fromthe National Oceanic and
At nospheric Adm nistration (NOAA) publication, NOAA Atlas 2.

c. Snow. Snow in southern California is relatively unconmon at
el evations bel ow 6,000 feet, but occurs frequently at the higher
el evations, and often renmains on the ground for many weeks during the
wi nter and spring at el evations above 7,000 to 8,000 feet. The sl ow
melting of this snow normally maintains an inflow of 10-15 cfs at San
Antoni o Dam for several weeks follow ng each significant storm and
snownelt can slightly augnment the large flows resulting from heavy,
warm rains. The drainage area is too small, however, for snowrelt to be
a major factor in the production of floodflows on San Antoni o Creek.

d. Wnd. The prevailing wind in the San Antonio watershed is the
sea breeze. This gentle onshore wind is normally strongest during late
spring and summer afternoons, with speeds up the canyon typically 10 to
15 miles per hour.

The Santa Ana is a dry desert wind that blows fromout of the
northeast, nost frequently during late fall and winter. The
characteristic | ow hum dities and strong gusts of Santa Ana w nds
usually create very high fire hazards, but can also be instrunental in
drying a saturated watershed, thus reducing the flood hazard from |l ater
events. Santa Ana wi nds through the San Antoni o Creek Canyon can exceed
60 nph at tines.

Rai nstormrel ated wi nds are the next npbst conmon type in southern
California. Wnds fromthe sout heast ahead of an approaching storm
average 20-30 nph, with occasional gusts to nore than 40 nph. West to
nort hwest wi nds behind stornms can sonetines 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
precipitation over small areas for short periods of tinme, and may occur
i ndependently or in association with general storns. Tropical cyclones
are infrequent, but occasionally occur in |late sunmer. A description of
storm types which may inpact the project area foll ows:
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(1) Ceneral Wnter Storns. Mdst precipitation in southern
Cal i fornia coastal drainages occurs during the cool season, primarily from
Novenber through early April, as mid-latitude cyclones fromthe northern
Paci fic Ocean nove inland over the area. Mdst of these storns are the genera
wi nter type, characterized by hours of |ight-to-nbderate precipitation, but
Wit h occasi onal heavy showers or thunderstorns enbedded within the storm
system Snow is conmon in these stornms above 6,000 feet, but on occasion may
fall at 2,000 feet or |ower.

(2) Local Thunderstorms. Local thunderstorms can occur in
southern California at anytinme 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 and early COctober, when desert thunderstorns
occasionally drift westward across the nountains into coastal areas,
sonmeti mes enhanced by npisture drifting northward fromtropical storns off
t he west coast of Mexico. These |ocal thunderstornms can at tines result in
very heavy rain for periods of one to three hours over small drainages, such
as the San Antoni o Creek watershed.

(3) General Sumrer Storns. CGeneral summer stornms in southern
California are quite rare; but on occasion between m d-August and | ate
October, 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 enbedded. On very rare occasions,
southern California has received light rain fromgeneral summer storns of
non-tropical origin

b. Floods. Information conpiled fromhistorical accounts, records of
court cases, and statenments of w tnesses, indicate that |arge floods occurred
in coastal southern California watersheds in 1811, 1815, 1825, 1832, 1833,
1840, 1851, 1852, 1859, and 1860. Available records since 1860 indicate that
medium to | arge general floods occurred in January 1862, Decenber 1867,
February and March 1884, January 1886, Decenber 1889, January 1890, February
1891, April 1903, March 1905, March 1906, January 1910, March 1911, February
1914, January 1916, Decenber 1921, April 1926, February 1927, January 1934,
February 1937, March 1938, January 1943, April 1958, Novenber and Decenber
1965, December 1966, January and February 1969, February and March 1978,
February 1980, February 1981, and March 1983. Figures 4-01 and 4-02 show
water in San Antoni o Reservoir in February 1980. There was al so a mmj or
tropical stormthat occurred in Septenber 1939, but no w despread fl oodi ng
resulted in southern California fromthis event. Plate 4-08 |ists the annua
maxi mum i nfl ow, outflow, and storage of water at San Antoni o Dam

Brief summaries of the major historical stormand flood events in the
San Antonio Creek Basin and vicinity follow.

(1) Stormand flood of January 1862. An extrene fl ood event
occurred in January 1862 on the Santa Ana River and in other southern
California basins. According to historical accounts, nearly continuous
rainfall began on Decenber 24, 1861. An uninterrupted series of cold storns
fromout of the north brought heavy snow to | ow el evations in the nopuntains.
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The stormtrack then changed, and a series of warm storns from east of Hawai
brought very heavy tropical rain to southern California. The comnbination of
this rain, now falling on saturated ground, and massive snowelt led to a
flood with an estinated peak di scharge of 317,000 cfs on the Santa Ana River
at Riverside Narrows. The San Bernardino County Flood Control District

di scussed this estimate in their report "Agua Mansa and the Fl ood of January
22, 1862, Santa Ana River". No data exist for San Antoni o Creek, but the
heavy rain and snownelt are likely to have generated one of the |argest

vol umes of runoff in recent centuries, if not the largest, into what is now
San Antoni o Reservoir.

(2) Storms and floods of January 1916. Two heavy stormseries hit
southern California in January 1916. The 14-19 January storns dropped
sout hward al ong the coast, bringing deep snowfalls to the nountains and
foothills. The second series dropped southward over water, then noved onshore
with very heavy warmrain that nelted the previously fallen snow. Heavy
flooding resulted 27-28 January in many parts of southern California.

(3) Stornms and fl oods of February 1927. A series of heavy stornms
moved into southern California fromthe west during m d-February 1927,
resulting in noderate flooding on the Santa Ana River and el sewhere
t hroughout the coastal basins.

(4) Stormand fl ood of 30 Decenber 1933 - 2 January 1934. This
storm caused a disastrous flood in the recently burned G endal e- Montrose-La
Crescenta area of the Los Angel es River basin. Precipitation was general over
a wide area, and rates for 24 hours were the nmaxi num of record at many
stations. This stormwas characterized by sharp bursts of rainfall. For San
Antoni o Creek, runoff was noderate; a peak discharge of 200 cfs was recorded
at the Los Angeles County Flood Control District gauge at the nmouth of the
Canyon.

(5) Stornms and floods of February 1937. After record cold and
very low snow | evels in January 1937, a series of Pacific storns noved into
California fromthe west. The short-duration rainfall of February 6th and
14th, 1937, combining with snownelt, caused severe flood damage to both
agricultural and urban areas of the Inland Enpire.

(6) Stormand fl ood of February-March 1938. The flood of early
March 1938 was, and still is, the npst destructive of record since 1862 on the
Santa Ana River and nmany other streanms in southern California; and its
occurrence played a major role in the justification for the construction of
San Antoni o Dam Prado Dam and other flood-control structures. The storm
devel oped out of a series of lowlatitude north Pacific disturbances,
bringi ng several bands of intense rainfall to southern California during a
5-day period of 27 February-3 March. Several nountain stations in southern
California reported precipitation equaling or exceeding 30 inches during the
5 days. The maxi mum 12-, 24-, and 48-hour total storm precipitation depths over
the drai nage area above the dam were estinmated at 4.1, 5.8, and 10.5 inches,
respectively. The heaviest rain fell on 2 March between 0000 and 1900 hours,
during which Canp Bal dy reported nearly 8 inches in 6 hours and nore than 12
inches in 12 hours. This intense band rain, conbined with nearly saturated
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ground from above-normal March 1938 precipitation, produced a peak flow of
23,400 cfs, at the Los Angeles County Flood Control District gauge at the
nout h of San Antoni o Canyon.

(7) Stormand fl ood of January 1943. The storm of 21-24 January
1943, which in many respects is the nost severe stormof record in southern
California, resulted when a series of warm Pacific cyclones noving generally
eastward fromthe area north of Hawaii conbined with an intense, cold storm
novi ng down the west coast of North America fromBritish Colunbia. The deep
| ow pressure center that consequently devel oped over Northern California and
Oregon generated unusual ly strong southerly and sout hwesterly w nds over
southern California and produced very heavy precipitation over nuch of the
area. Exceptionally large rainfall amounts fell in the nopuntain areas because
of the power orographic uplift of these strong wi nds. Continuous
precipitation, which included two periods of very high intensity rainfall
occurred from about noon on 21 January into the nmorning of 23 January. This
precipitation was caused by two cold fronts, the first of which occurred
about m dni ght on 21 January, and the second, about midnight on 22 January.
Rai nfall tapered off on 23 and 24 January, although certain nountain stations
continued to receive substantial precipitation during these two days. Tota
rainfall recorded for the stormin the general area ranged from 4.3 inches at
Riverside to 29.7 inches at denn Ranch in the San Gabriel Mbountains.
| sohyets of Maxi mum 24-hour precipitation are shown on plate 4-09. Plate 4-10
shows the hydrograph for the 1943 event. Sone snow fell during the storm
nostly above el evations of 8,000 feet. Although the storm was severe over and
sout hwest of the nmountains in Los Angel es and San Bernardi no Counties, the
runoff was noderate because of unusually dry antecedent conditions during the
mont h before the storm occurred.

This storm transposed on the basis of nean annual precipitation and
critically centered over the watershed above the San Antoni o Dam | ocation
was used as the standard project stormin the design of San Antonio
Reservoir.

(8) Storm and flood of March 1943. The | ocal thunderstormthat
occurred between 2200 hours 3 March and 0100 hours 4 March 1943 resulted in
short-period precipitation of near record-breaki ng magnitude for the southern
California coastal region. The storm devel oped out of a npderate genera
storm beginning over the southern part of Los Angel es and novi ng nort heast
toward the San Gabriel Muntains at about 7 mles per hour. Because nany
automatic precipitation gages were in operation, the areal distribution of
precipitation was well defined. The hi ghest observed intensities were at the
Sierra Madre-Carter (7-0-133B) precipitation station |ocated in Sierra Madre,
where maxi mum 15-, 30-, and 60 minute intensities of 5.5, 3.6, and 2.7 inches
an hour, respectively, were recorded. Runoff was noderately heavy from |l oca
areas where high precipitation intensities occurred. However, as the
t hunderstorm di d not extend appreciably into the San Antonio Basin, no mgjor
runof f was recorded there.

Maj or stornms and floods since the construction of San Antoni o Reservoir
are recorded in Chapter 8.
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4-07 Runoff Characteristics. San Antonio Creek is an epheneral stream Wth
the exception of some |ow flows during snowrelt periods flow only occurs

during and shortly after a heavy rainfall. Due to the steep slopes and
shal | ow soil conpl exes, streanflow increases rapidly in response to effective
rainfall. As the rainfall dimnishes or stops, the streanfl ow recedes
rapidly.

The wat ershed above the damsite is within the Angel es National Forest
and is alnost totally undevel oped. Due to the rugged nature of the watershed,
it will remain undeveloped in the future; therefore, the runoff
characteristics of the watershed will not be altered due to urbanization. The
time of concentration at the San Antoni o Dam and Reservoir site, under
existing conditions, is estinated to be 2.1 hours. Plate 4-11 shows
variations in 10-year nean peak discharge for the Los Angel es County region
Pl ate 4-08 gi ves annual maxi muminflow, outflow and storage of water at San
Ant oni o Dam since its inception in 1956.

Factors that significantly affect the runoff are forest/brush fires and
ant ecedent noisture conditions. The watershed area is susceptible to forest
fires that denude the slopes and increase the runoff during stornms. The area
has been fortunate in that no large fires have occurred in the past 35 years.
Larger areas in the |lower portion of the watersheds were denuded by fires in
1911, 1927, 1938 and 1953. Dry antecedent conditions in the watershed woul d
be expected to show a significant reduction in the volune of runoff, but may
only have a mnor affect on the peak runoff ratio. Due to relatively shallow
soi |l compl exes, depleted soil mpisture storages would fill early during a
maj or storm When the maxi num stormintensity hits, the watershed wll
respond in nuch the same manner as the watershed with wet antecedent
conditions. Studies perfornmed on rainfall-runoff for |large stornms were used
to estimate watershed | oss rates. The average loss rate was found to be 0.4
i nches/ hour. The mexi num and minimum | oss rates are 0.8 inches/hour and 0.15
i nches/ hour, respectively.

4-08 Water Quality. There is no record of water quality nmeasurenents for San
Antoni o Creek runoff. Due to the undevel oped nature of the watershed, the
quality of runoff is expected to be simlar to that of npost forested acres in
Sout hern California. During |arger stormevents, the runoff has a high
suspended sedi nent concentration. The nmain inpact of San Antoni o Dam
Reservoir is that it serves to settle out sone of the finer sands and silts
thereby inproving water quality. |nmpoundnment durations at San Antonio are
generally less than 48 hours. The short duration inmpoundnents do not provide
time for changes in water quality due to biological activity. Periodically
wat er i s inpounded bel ow el evation 2,164 for purposes of conservation
(downstream for ground water recharge). Rel eases made fromthis pool are
variable. The pool is normally enptied within a few days.

4-09 Channel and Fl oodway Characteristics. In order to protect the highly
devel oped areas in the San Antoni o Creek overfl ow zone downstream of the dam
channel inprovenents were nade a part of the project. A total of 15.7 mles
of channel inmprovenents to San Antoni o and Chino Creeks were conpleted in
1960. Detail ed hydrol ogic studies were performed in order to determ ne the

| V-8



channel capacities required to route the design damrelease of 8,000 cfs with
provisions for stormdrain and tributary inflows. Design flows required a
channel with the follow ng capacities:

(1) The channel capacity increases from 8,000 cfs at San Antonio
Damto 17,000 cfs at the Chino Creek confluence.

(2) At the Chino Creek confluence the channel capacity increases
from 17,000 cfs to 29,000 cfs at the discharge point to the Prado Reservoir

The channel inprovenents are conprised of three different cross
sectional segnents:

a. San Antonio Damto Chino Creek Confluence. The first 55,300 feet is
a rectangul ar concrete section. Bottomw dths vary from 20 feet at the damto
35 feet at the Chino Creek confluence. Heights of the channel range from
10 to 15 feet.

b. Chino G eek Confluence to Los Serranos Road. The second section
whi ch extends 19,500 feet fromthe confl uence of Chino Creek to Los Serranos
Road is a paved trapezoidal section. Bottom w dths range from 60 feet to 100
feet with side slopes of 2.25H: 1V.

c. Los Serranos Road to Prado Reservoir. The third section extends from
Los Serranos Road 8,200 feet to Prado Reservoir. It is an unpaved trapezoi da
section. The bottomw dth is approximtely 335 feet with side slopes of 3H: 1V
This section contains an unpaved pil ot channel which is 100 feet wide with
depths ranging from3 to 6 feet.

Plate 4-12 is a schematic of the inproved channel depicting infornmation
such as bank full tine of travel, capacities, distance in nmles fromthe
mout h (Prado Reservoir), and mej or channel crossings.

I ncorporated into the planning and design of the channel inprovenents
are provision for storm water drainage structures and tributary confluence
structures.

a. Stormmvater Drainage Structures. Inlets to the channel were provided
for 20 drains that were existing at the time and 71 proposed drains.
Ei ghty-eight of the drains are corrugated netal pipe ranging in size from38
inches to 48 inches. The three remaining inlets are reinforced concrete box
drai nage; a 5.25-foot x 10-foot box at Station 764+53, a 4-foot x 9-foot box
at station 732+00 and a 8-foot x 10-foot box at Station 743+96.

b. Confluence Structures. Provisions were made for three confl uence
structures: (1) Soquel Canyon Creek at Station 315+00; (2) An unnaned
tributary at Station 426+00; and (3) Chino Creek at Station 560+00.
Additionally, the channel inprovenents provided for 38 road, highway and
railroad crossings. OF this total, 30 were new bridges constructed as a part
of the project. Plate 4-13 lists the highway bridge crossings and the
rail road bridge crossings, respectively.
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4-10 Upstream Structures. There are no structures upstream of San Antonio
Damrelated to flood control. There are several minor diversions for water
supply and hydroel ectric power generation. The North Pal onmares Irrigation
Conpany has a small concrete check damin Evey Canyon which is approxi mately
2,000 feet upstream of the San Antonio Dam The San Antoni o Water Conpany
operates an infiltration line for water supply which is partly within the
reservoir boundary and partly upstream The Canyon Water Conpany al so
operates an infiltration line for water supply. The City of Upland operates a
wat er treatnment plant on the east face of San Antonio Dam (fig. 4-03). These
m nor di versions have no effect on the flood control operation of the San
Ant oni o Dam and Reservoir.

4-11 Downstream Structures. Flood rel eases from San Antoni o Dam plus | oca
downstream runoff are di scharged into Prado Reservoir. Prado Dam and
Reservoir is regulated for flood control by the Corps. In hydrol ogi c design
studies for San Antonio Dam it was ascertained that flood flows from San
Ant oni o and Chi no Creeks present no regul ati on probl ens.

Di version for water conservation were provided in the inproved channel to
protect the existing water rights of the Ponobna Valley Protective

Associ ation, Muntain View Water Conpany, and the San Bernardi no Fl ood
Control District. These rights are protected by diverting water to spreadi ng
basi ns for groundwater recharge as foll ows:

a. PVPA Diversion. At San Antoni o Channel Station 1109+00, 600 cfs
can be diverted eastward and 300 cfs can be diverted westward. At
Station 1030+00, 300 cfs can be diverted eastward. Figures 4-04, a, b, and c
show wat er spreadi ng grounds bel ow San Ant oni o Dam 21 March 1980.

b. Chino Basin Water Conservation District. At Station 869+00, 100 cfs
can be diverted eastward. Figure 4-05 shows water passing through San Antonio
Dam out| et works and figure 4-06 shows San Antoni o and Chi no Creeks Channe
wi th in-channel diversion for water spreading 21 March 1980.

4-12 Econonmic Data. The San Antoni o Dam provi des fl ood protection to
agricultural |ands and residential, conmrercial and industrial properties in
Ponona, Clarenont, Chino, Ontario and Upland, in Los Angel es and San

Ber nardi no Counti es.

a. Popul ati on.

(1) Los Angel es County. The popul ati on of Los Angel es County
i ncreased by 71,000 in the second half of 1988, to reach a total of 8,650,337
on January 1, 1989. This six nmonth gain is consistent with the 73,200 gain
for the first half of the year, and brings the total growh for all of 1988
to 144,200. Wth this latest increased, just over 30 percent of the
28,662,000 Californians reside in Los Angeles County. By 2010, the Southern
California Association of Governnents (SCAG projects the population to each
10.0 mllion people, an increase of 1.3 mllion

(2) San Bernardi no County. The county of San Bernardino is the
nation's largest in area. In 1984 the popul ation was approximately 1 nmillion
with 75 percent of the population located in 2 percent of the county's |and.
By January 1989 the popul ati on reached 1, 324,611, a 32% increase in 4 years.

I V-10



By 2010, the county is projected to grow by 118 percent (4.5 percent
annual ly) to 2.2 mllion residents. San Bernardi no County is second only to
Ri versi de County as the fastest growing in both popul ation and housi ng.

(3) Cities.
County Total Popul ation
Cty 1/1/88 1/1/89
Los Angel es
Ponona 118, 000 119, 900
Cl ar enont 36, 250 36, 550
San Ber nardi no
Chi no 55, 700 56, 800
Ontario 119, 500 124, 300
Upl and 61, 300 63, 900
b. Enpl oynment .

(1) Several of the top twenty enployers in San Bernardi no County
area located in Ontario; Lockheed Aircraft, General Electric, Dynamark Ltd.
and Sunki st G owers Packing House. Ontario International Airport is also
located in Ontario. In Upland, San Antonio Comrunity Hospital and Lewi s Hones
are maj or enpl oyers. Major enployers in Chino are Sundance Mr., Golden West
Homes, Inc., Aerojet Odinance Co., and KSI Disc Products.

(2) In the Clarenont area, Los Angel es County, Clarenont
College is the | argest enployer with 5, 000 enpl oyees. Al so, the | OLAB
manuf acturers contact |enses and has 944 enpl oyees. Pompna's | argest enpl oyer
is General Dynamics with 5,500 enpl oyees. Ponpna Unified School District,
General Tel ephone and Cal Poly Ponmona are significant enpl oyers.

C. Agricul ture.

(1) Los Angeles County. In 1982 there were 2,331 farns in Los
Angel es County with a total of 317,757 acres. Farnms accounted for 12.2
percent of total county land. In 1987 there were 2,035 farns with a total of
280, 156 acres. Farns accounted for only 10.8 percent of total county |and.
Agriculture in Ponpna consists of citrus, Chinese vegetables and nursery
st ock.

(2) San Bernardino County. In 1982 there were 2,074 farns with a
total acreage of 2,120,839 in the county. 16.5 percent of total county
acreage was in agriculture. By 1987 the nunber of farns dropped to 1,938 with
total acreage of 1,682,364 and 13.1 percent of total county land. In the
Chino/Ontario area agricultural preserve, the nmgjor uses are diary farm ng,
poultry farm ng, horse ranches and specialty crops such as strawberries. The
Upl and area has several Christmas Tree farns.
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Figure 4-01 Floodwaters In San Antonio Reservoir
February 1980,

Figure 4-02 Floodwaters Entering San Antonio Flood Control Basin
February 1980.
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Figure 4-03 City of Upland Water Treatment Plant -
East Face Of San Antonio Dam.

The San Antonio Canyon Water Treatment Plant, located
at the base of San Antonio Dam, began operation early in 1990.
The $7 million facility, owned solely by the City of Upland,
is designed to treat and filter five million gallons of canyon
water per day. The canyon water had not previously been used
until the construction of the treatment plant.
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Water Conservation Spreading Below San Antonio Dam

Pomona Valley Protective Association Spreading Grounds 21 March 1980
Looking NW Just Below San Antonio Dam

Figure 4-04 a,b,c




Figure 4-05 Water Passing Through San Antonio Dam
Qutletwor

; A i NS -
Figure 4-06 In-channel Diversion In San Antonio And Chin

Creeks Channel For Water Spreading, 21 March 1980.
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