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PERTI NENT DATA

Conpl eti on date

Intake & West Branch Channel ........... .. .. . . . . . . . . i, 1949
East Branch Channel .. ..... ... . . . . . . . 1976
Stream SYSt BM. . .. Lytl e-Caj on Creeks
Drai NAge ar @@ . .. ..ottt sq-m ... .. 164

I ntake Structure
El evati on

West Branch Channel invert .......... . .. . . . . .. ... ft, NGvVD 1130.0
East Branch Channel invert ........... ... .. . .. . .. . ... ft, NGVD 1143.0
Top of Intake Structure ....... ... .. .. . . .. . ... ft, NGVD 1160.0
Ty P o e Earthfill
Hei ght above origi nal streanbed
Invert of west branch............ . .. . .. . . . . . . . . ft....... 30.0
At Tainter Gate ... ... .. ft....... 40.0
Top length ... Approx.. ft....... 2550
Top Wi dth .o ft.o...... 18.0
Freeboard on channels .......... ... . . . .. . ... mn.. ft.......... 2
Spi | | way
T P o ot e Concrete Levee
Crest length ... ... ft.o....... 577
Crest elevati on ......... ... e ft..... 1160.0
CQutlets
Controll ed
GAL @ - TY P ottt Tai nter
Nunber and Size ... . ... .. .. e 1 @60 Wx 25'1J
Entrance invert elevation.......... ... . . ... ..., ft, NGvD 1130.0
West branch channel length......... ... ... . ... ... ........ ft..... 15, 340
Regul ated channel capacity ........... ... ... . . .. ... c.f.s.. 30,000
Unregulated up to ... e c.f.s.. 29,400
Uncontrol | ed
Nunber and Size ......... . ... 1 @400' Wx 17.5'H
Invert elevation ......... .. ... ft, NGVD 1143.0
East branch channel length........ ... ... ... ... ............ ft..... 17,610
Design capacCi ty ... e c.f.s.. 58,000
St andard Project Flood
Peak flow at Foothill Boulevard .......................... c.f.s.. 88,000
Peak flow at West Branch Channel ......................... c.f.s.. 30,000
Peak flow at East Branch Channel ......................... c.f.s.. 58,000
Hi storic maxi num
Peak Tl owW. . ... .. e c.f.s.. 17,500
DAt . . . Mar. 4, 1978
Peak floOW. ... ... c.f.s.. 16, 800
DAt €. . . Jan. 25,1969
Peak floOW. ... ... . c.f.s.. 14, 800
DAt B. . . Dec. 29, 1966
Peak flowW. ... ... e c.f.s... 8,070

DAt B. . . Feb. 16, 1980



DEPARTMENT OF THE ARMY

SOUTH PACIFIC DIVISION, CORPS OF ENGINEERS
630 Sansome Street,Room 720
San Francisco, California 94111-2206

REPLY TO
ATTENTION OF:

MAR 2 0 vy

CESPD-ED-W (1110-2-240b)

MEMORANDUM FORLCmnm/ander, Los Angeles District
Commander, Sacramento District

SUBJECT: « Planned Deviations from Approved Water Control Plans *

1. All planned deviations from approved water control plans for reservoir

projects within the South Pacific Division must be coordinated with the

Coastal Engineering and Water Management Division at CESPD. Approval must

be given prior to implementation of the deviation.

R Emergency-devidtions do not require prior approval but coordination
must still be made as soon as is practical. :

/

rigady
Commanding

]

General, U.S. Army
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STANDI NG | NSTRUCTI ONS TO THE PRQIECT OPERATOR
FOR WATER CONTROL
LYTLE CREEK | NTAKE STRUCTURE

. BACKGROUND AND REPONSI BI LI TI ES
A.  GENERAL | NFORMATI ON
1. PURPCSE OF DOCUMENT

This docunent is prepared in accordance with instructions contained in
Engi neeri ng Manual (EM 1110-2-3600, Managenent of Water Control Systens, Nov.
1987, paragraph 9-2, (Standing Instructions to Project Operator for Water
Control), and Engi neering Regulation (ER) 1110-2-240, Water Control Managemnent,
Cct. 1982, and pertains to duties and responsibilities of project operators
associated with the operation of Lytle Creek Intake Structure.

Definitions used are those in the U S. Arny Corps of Engi neers 1950
Operations and nai ntenance manual for Lytle and Cajon Creeks and are updated to
relate to definitions cited in EM 1110-2-3600. "As used hereinafter, the term
"Superintendent" shall be defined to nean the person appointed by | oca
interests to be directly in charge of an organi zati on which will be fully
responsi ble for the continuous inspections, operation, and mai ntenance of the
project works; the term"District Engineer" shall be defined to nean the
District Engineer of the Los Angeles District, Corps of Engineers, US. Arny,
or his authorized representative. The term"flood" shall mean any river stage
whi ch reaches elevation of 1134.0 ft. on the staff gauge at the intake of the
outlet works. The term"right bank"” or "left bank" shall be defined to nean
the right or left bank or side, respectively, of a streamor channel facing
downstreant; San Bernardi no County Flood Control District is the designated
representative of local interests for the Lytle-Cajon Creek Flood Contro
| mprovenments. For purposes of Standing Instructions to the Project Operator
for Water Control, the "Superintendent" shall be the "Project Operator", and
the Los Angeles District, Corps of Engineers, US. Arny, Reservoir Regul ation
Section shall be the "Water Control Manager".

Operational instructions to project operators are outlined with
speci fic enphasis on flood emergenci es when conmuni cati on between the dam
tender and the San Bernardi no County Flood Control District Operation Center
have been disrupted. This docunent is designed to be used as an operationa
gui de for the project operator in inplementing the Lytle Creek |Intake Structure
Regul ati on Schedul e (Exhibit A). Associated plates are referenced and are
| ocated in the back of this document.

The project operator is advised to have available at the |Intake
Structure this water control docunment, and the current version of other manuals
t hat compl enent theses Standing Instructions including: Operations and
Mai nt enance Manual for Lytle and Cajon Creeks (Plate 1, Ref.10); San Bernardi no
County Flood Control District Storm Operations Guide Manual, Oct. 1989.

Any deviation from Standing Instructions will require approval of
t he Reservoir QOperations Center (RCC).



2. PURPOSE OF PRQIECT

The purpose of the project is to protect San Bernardi no, Colton,
Ri al to, and Fontana from a Standard project Flood (SPF) of 88,000 cubic feet

per second (c.f.s.) at Foothill Boulevard. The contributing natural alluvia
channels carry 35,000 c.f.s. on Lytle Creek, 26,000 c.f.s. on Cajon Creek and
17,000 c.f.s. fromDevil Creek Diversion upstreamof Foothill Boul evard. From
the Foothill Boul evard intake, the concrete channel along the West Branch of

Lytl e Creek carries a design flood discharge of 30,000 c.f.s. controlled by a
tainter gate which diverts fl ood waters above 30,000 c.f.s. into the 58,000
c.f.s. capacity concrete-lined East Branch of Lytle Creek Channel. (Figure 2)
The project is an integral part of the conprehensive flood-control plan for the
Santa Ana River drainage area, and prevents all but mnor damage froma fl ood
of SPF magnitude to the highly inmproved areas of San Bernardi no and Colton near
the channel, to the yards and shops of several railroads, and to the
transcontinental railroads, highways, and utilities which cross the area. (See
Plate 9)

3. CHAIN OF COWAND | N FLOOD EMERGENCI ES

Appl i cabl e regul ati ons governing responsibilities of representatives of
local interests and the Federal Government are found in Part 208.1, Title 33, of
t he Code of Federal Regul ations - Navigation and Navi gabl e Waters, Chapter 11,
Cor ps of Engineers, Department of the Arnmy - Flood Control Regul ations,

Mai nt enance and Operation of Flood Control Wrks, approved by the Secretary of
the Arny, 9 August 1944, and published in Federal Register, 17 August 1944,
Appl i cabl e sections indicating chain of conmand in flood energenci es contai ned
in Par 208.10 are quoted as follows in conjunction with provisions as provided
in the 1950 United States Arny Corps of Engi neers (USACOE) Operations and

Mai nt enance manual for Lytle Creek |nprovenents:

" The State, political subdivision thereof, or other
responsi bl e 1 ocal agency, which furnished assurance that it wll
mai ntai n and operate flood control works in accordance wth
regul ati ons prescribed by the Secretary of War, as required by
| aw, shall appoint a pernmanent commttee consisting of or headed
by an official hereinafter called the 'Superintendent', who shal
be responsible for the devel opment and mai ntenance of, and
directly in charge of an organization responsible for the
ef ficient operation and nai ntenance of all of the structures and
facilities during flood periods and for continuous inspection and
mai nt enance of the project works during periods of |ow water, al
wi t hout cost to the Untied States.”

" The Superintendent will, during periods of flood flow, coordinate
the functions and activities of all agencies, both public and
private, that are connected with the protective works. Arrangenents
shall be nade with the Local |aw enforcenent agencies, street
departments, and railroad and utility conpani es for devel oping a
coordi nated fl ood-fighting program and an outline of this program
filed with the District Engineers."



Appropriate neasure shall be taken by local authorities to
insure that the activities of all local organizations operating
public or private facilities connected with the protective works
are coordinated with those of the Superintendent's organization
during flood periods."

" The District Engineer will assist the Superintendent as may be
practicable, in his duties of ascertaining storm devel opments
havi ng fl ood- produci ng potentialities, assenmbling flood-fighting
forces and materials, and initiating and carrying out flood-
fighting operations.™

" The District Engineer or his authorized representatives shal
have access at all tines to all portions of the protective works."

4. LOCATI ON

Located in San Bernardino County, Lytle Creek and its principa
tributary, Cajon Creek, together drain an area of 164 square niles to the Santa
Ana River. Headwaters originate fromthe east slopes of the San Gabrie
Mount ai ns and the sout hwest sl opes of the San Bernardi no Mountains in the upper
Santa Ana River Basin, varying in elevation fromnore than 10,000 feet at Munt
San Antoni o (Munt Baldy) to about 2,000 feet at the nmouths of Lytle and Cajon
Canyons. Upon energing fromthe nountains, Lytle and Cajon Creeks flow over a
| arge common al luvial cone and converge 3 nmiles northwest of the city of San
Bernardino, California. Fromthe confluence, Lytle Creek continues
sout heastward to the western part of the city, where it divides into two
channel s, the west branch follow ng a southerly course through the city of
Colton to WWarm Creek and then to the Santa Ana River, and the east branch
flowi ng southeasterly through the cit of San Bernardino to Warm Creek, a
tributary of Santa Ana River. Lytle Creek Intake Structure is at the
i ntersection of Foothill Boulevard (5th Street) and Rancho Avenue in San
Bernardi no at Latitude 34°07', Longitude 117°20'. The length of Lytle Creek is
about 30 mles and its average slope is about 290 feet per mle. The project
location is shown on Plate 2.

Lytl e Creek Water Control Structures consist of: Lytle Creek (West
Branch) and Caj on Creek |nmprovenents (1944), a series of grouted-quarry-stone
collecting |l evees (Upper and Lower Devore, Miscoy, and |sland) and groins,
(four Muscoy and five Riverside Avenue groins), a gated intake structure, and
15, 340 feet of concrete rectangul ar channel from Foothill Boul evard to Warm
Creek; Devil, East Twin and Warm and Lytle Creek | nprovenents (1950)
consi sted of the follow ng: Lytle Creek | evee consists of 6,130 |linear feet of
grouted stone levee. Al later contract for the restoration work al ong the
Creek's | evee consisted of construction of 1,000 feet of gabions. Devil Creek
Di versi on which diverts flows from Devil, Badger, and Cable Creeks into Lytle
Creek upstream from Hi ghl and Avenue, consists of 6,800 feet of grouted stone
| evee and 10,890 feet of concrete |ined channel, of which 5,200 feet is
rectangul ar and 5,690 feet is trapezoidal; Lytle Creek (East Branch) and Warm
Creek I nprovenents (1976) (See Plate 9) added 17,610 feet of rectangul ar
rei nforced concrete channel on the East Branch of Lytle Creek fromthe intake
structure to the confluence with Warm Creek. The existing bypass weir at the



Foothill Boulevard Intake Structure was nodified to provide an inlet for the
East Branch Channel. The Lytle-Cajon water control structures are shown on
Plate 3A & 3B in Figures 1 through 26.

4. H STORY
a. Construction Legislation

(1) Lytle Creek (West Branch) and Cajon Creek |nprovenents.
(The project was constructed under Public Law 534,
Sevent y-ei ght Congress, 22 Decenber 1944.)
" This act, in addition to previous authorizations, authorized to be
appropriated the sum of $10, 000,000 for prosecution of the projects
approved in the Act of 22 June 1936, as nodified by the Act of 28 June
1939 for the Santa Ana River Basin, including the projects on Lytle and
Cajon Creeks for local flood protection at San Bernardino and Col ton
California, in accordance with recomendati ons contained in the report
of the Chief of Engineers dated 11 February 1944." (Plate 1, Ref.10)
(2) Devil, East Twin, Warm and Lytle Creek Channe
| mprovenents. (Public Law 516, Eight-first Congress, 17
May 1950.)
" The purpose of the project is to continue the inprovenent of the
Santa Ana River Basin by providing another inportant unit under the
general conprehensive plan for flood control. Construction of the
Devil Creek diversion would protect the city of San Bernardi no and
adj acent suburban areas agai nst floods on Badger, Devil and Cable
Creeks." (Plate 1, Ref.13)
(3) Lytle Creek (East Branch) and Warm Creek | nprovenents.
(Public Law 298, 89th Congress, Flood Control Act of 27
Cct ober 1965.)
" The purpose of the project is to continue the inprovenent of the
Santa Ana River Basin by providing another inportant unit under the
approved general conprehensive plan for flood control in San
Bernardi no County, California. The project will provide protection
agai nst floods to devel oped areas consisting of valuable residenti al
commercial and industrial property, inmportant power facilities,
arterial and interstate highways and all transcontinental railroad
lines serving this area.”" (Plate 1; Ref. 17)

b. Description of Water Control Structures at Intake Structure

Lytl e Creek West Branch Channel was constructed in 1946 from Foot hi l
Boul evard al ong the west branch of Lytle Creek to Warm Creek. The Lytle Creek
concrete channel extends fromthe upstreamend of the outlet structure to
t he downstream end of the intake transition channel, a distance of 14,741
feet. The channel is reinforced concrete and is rectangular in section, with a
wi dth of 40 feet, wall heights varying between 20 feet and 25 feet, and a
design capacity of 30,000 c.f.s. (Plate 1, Ref.10; Plate 4)

The intake-transition-drop structure at the upstreamend of the 40-
foot-wi de concrete channel is 475 feet long and was constructed din 1946. The
invert is at elevation 1130 MSL. This structure consists of a converging



drop inlet 120 feet long varying in width from 213 feet at the upstream end of
the structure to 60 feet at the gate (Figures 4-8). The gate, a 60-foot wide
by 25-foot high tainter gate of 35-foot radius, was installed in 1949 (Pl ate
5). Walls in the upstream section range in height from30 feet at the
upstream and, to 40 feet at the gate. Below the gate, a vertical walled
transition 355 feet in length connects the 60-foot gate section to the 40-foot
wi de downstream channel. Walls in this section are 25 feet high except for
locally increased hei ght necessary to retain the levee fill adjacent to the
gate structure. The transition section has an adverse sl ope between the 60-
foot gate section and the 40-foot channel which increases gradually. (Plate 4)

The original bypass structure consists of a wing | evee 1,000 feet |ong
to the west of the gate section and a broad-crested overfl ow section 1,000 feet
long to the east. The overflow section, which served to bypass excess stream
flow to the natural east branch of Lytle Creek was conpleted in 1946. (Plate 1,
Ref.4; Plate 4)

The 3.36 nile ong East Branch of Lytle Creek channel inprovenents
were conpleted in 1976. Oher options such as flood control dans on both Lytle
and Cajon Creeks were studied, but were not inplenented due to the possibility
of altering existing water right distributions. The inproved channel of the
East Branch of Lytle Creek was designed to control 58,000 c.f.s., which
conbined with 30,000 c.f.s. diverted into the West Branch Channel, would
control a total SPF of 88,000 c.f.s at the Intake Structure. (Plate 1, Ref. 16;
Plate 6).

The East Branch channel Inlet, as constructed, was nodified so that
the original bypass spillway was | owered to elevation 1142.5 feet MSL for a
di stance of 410 feet at the section in line with the 577 foot spillway |evee
wal | addition. Side walls of the inlet were raised to elevation 1160.0 feet
MSL, and 577 feet of concrete spillway |evee wall was added to the top
remai ni ng bypass levee to raise it to elevation 1160.0 feet MSL. The design
di scharge of 58,000 c.f.s. is naintained on the East Branch Channel with the
di fference being that the intake walls on the East Branch Channel were angled
outward so that the entrance is 417 feet wide and the crest is 400 feet w de.

For the East Branch i nprovenents, the channel alignment and cross
sections were selected on the basis of economic studies. The width of the
control section at the bypass spillway was based on the commpn head that woul d
be required to discharge 30,000 c.f.s. through the existing Wst Branch inlet
and 58,000 c.f.s. through the East Branch inlet. Spillway fl ow was based on
control at the spillway crest. The existing bypass spillway was to be nodified
by I owering the mddle 300 feet fromelevation 1,151.5 to elevation 1,141.5 and
rai sing the end sections to the height of the existing enmbankment (el evation
1160). (Figures 17 & 18). The channel width was to be reduced from 300 feet at
the inlet to 100 feet over a length of 1,000 feet. The 100-foot width is
mai ntai ned for a distance of 2,270 feet, before transitioning to an 80-f oot
wi dth. Design flow depth of ranges from14 to 19 feet; a minimumof 2 feet is
provided for freeboard. The channel is superelevated in curved reaches. The
velocity of the design flowin the concrete channel ranges from 37 to 51 feet
per second. The downstreamterni nus at the Warm Creek channel consists of a
stone-lined transitions with revetted | evees. The transition dissipates the
energy and changes the flowto the subcritical regine within the transition



The backwater fromthe natural section downstream woul d be sufficient to
mai ntain the hydraulic junp in the transition (Plate 1, Ref. 16)

The | evees and groins on Lytle and Cajon Creeks primarily were
desi gned to have adequate strength and stability against high-velocity, debris-
| aden fl ows and agai nst undercutting or overtopping rather than for the usua
freeboard al |l owance above a conputed water surface. The dinensions of channe
cross sections on the debris cone change during every flood, and not accurate
estimate of flow capacity can be nade. Either scour or aggradations may occur
al ong the | evees and both may occur in succession at any point during a single
flood. The location and severity of such action during future floods cannot be
determ ned in advance by hydraulic conputations, and consequently every point
nmust be considered subject to that action. As designed, the |levees and groins
are believed adequate to contain and withstand a flood with a peak di scharge of
26,000 c.f.s. in Cajon Creek at its nouth, 35,000 c.f.s. in Lytle Creek at the
canyon nouth, and 60,000 c.f.s. in Lytle Creek above Foothill Boul evard. (Plate
1, Ref. 2 1945)

The Lytle Creek Levee, built in 1956 as an addition to the Lytle-Cajon
Fl ood Control |nprovenents, is a revetted earth-filled | evee, about 6,100 feet
long and 10 feet high. It controls a flood of 60,000 c.f.s. with mninum
freeboard all owance of 5 feet and woul d not be overtopped by a maxi mum fl ood of
96,000 c.f.s. The cross-section of the enbanknent is simlar to the cross-
sections used for the Muscoy Goin No. 4 on the opposite side of the channel
the River side Avenue Groins, upstreamfromthe Levee; and the Island Levee
downstream The top of Lytle Creek Levee is 18 feet wi de and about 10 feet
above average ground line. Both sides of the | evee have slopes of 1 vertica
on 2 horizontal. The channelward side of the |evee is covered with a grouted-
stone bl anket, which extends fromthe top of the levee to a point 8 feet bel ow
the | owest existing channel of the adjoining streambed to protect the sl ope
fromscour. A V-shaped, |oose-stone apron, 8 feet deep, is placed at the toe
of the revetted slope to retard undercutting. Streanbed material is backfilled
on top of the apron to the average ground line, and graded to a slope of 1 on
40 away fromthe levee to direct low flows away fromthe | evee face. The
channel ward side of the |levee extends from 10 feet above the top of the graded
backfill to depths ranging from9 to 12 feet below the top of that backfill.
(Plate 1; Ref. 15)

The design of the Lytle Creek Levee System upstream of Foothil
Boul evard to control the SPF was reviewed during the 1964 Corps of Engineers
study and it was concluded that the existing | evees would satisfactorily convey
the SPF at Foothill Boulevard. (Plate 1, Ref.16)

6. HYDROLOGY

Hydrol ogi ¢ data and statistics for historical rainfall and runoff for
the Lytl e-Cajon Creek watershed are presented in Exhibit B. Plate 7 shows a
hydrol ogi c map of the watershed with instrument |ocations. The hydrographs on
Plate 8 show fl oods that could occur if the January 1943 storm the |argest
regi onal stormof record, were to center over the drainage area at a tine when
ground conditi ons were conducive to a high rate of runoff. The resultant fl ood



is about twice as large as any known flood of record. The SPF peak inflow for
future conditions at the Lytle Creek Intake Structure is conputed to be 88,000
c.f.s. at Foothill Boulevard (Plate 9). Exhibit B presents docunentation of
determ nati on of the SPF and di scusses the possibility of larger floods at
Lytl e Creek Intake Structure.

7. GEOLOGY AND GROUDNWATER
a. GCGEOLOGY

The project area is located in the eastern part of the broad alluvia
plain of the upper Santa Ana River Valley, about 7 to 8 mles south of the San
Gabri el - San Bernardi no Mountai ns, which are a portion of the eastwest trending
Transverse Ranges. Underlying the valley is an oblong structural basin
conposed of valley alluviumoverlying the basenent conplex. The alluviumis
derived mainly fromthe granite and netanorphic rocks that formthe basenent
conpl ex of the San Gabriel and San Bernardi no Mountains to the north. These
deposits are of late Quaternary age and include Hol ocene and Pl ei st ocene
alluvium The total thickness of the later Quaternary alluviumin the vicinity
of San Bernardi no exceeds 1,000 feet.

The San Andreas and San Jacinto faults are the major active fault
zones in the project area. The San Andreas Fault zone crosses through the
Transverse Ranges diagonally in a northwest-southeast direction about 6 1/2
mles north of the project. The San Jacinto fault zone branches off fromthe
San Andreas fault on the north side of the Transverse Ranges and crosses
t hrough the mountains, near parallel to the San Andreas fault zone, entering
the valley along Lytle Creek. The Cucanonga fault zone parallels the south
face of the San Gabriel Muntains, extending fromLytle Creek westward to
Monrovia. Plate 10 shows the location of major faults relative to Lytle Creek
Intake Structure and plots seismc epicenters by magnitude of the event.

b. GROUNDWATER

The downstream part of the East Branch of Lytle Creek is inside the
sout hwest part of the Bunker Hill groundwater basin in contrast to the West
Branch of Lytle Creek, which was built west of the San Jacinto fault, known
al so as the "Bunker Hill dike" because of its effect as a groundwater barrier
The Bunker Hill groundwater has been studied in detail by various agencies
because of its econom c inportance to San Bernardino County. Water is absorbed
by alluvium at the upstream end of the basin and is partly confined as it
travels to the downstream end, where it di scharges as subsurface and surface
flow through the Colton Narrows of the Santa Ana River. The resultant tota
outflow fromthe basin can sonetines result in a value | ess than inflow during
wet periods and greatly exceeding inflow during dry periods. There is
natural adjustment of groundwater storage in the confined area as the water
tabl e responds to differences between inflow and outflow. The downstream part
of the East Branch of Lytle Creek is within the area of perennial outflow from
the Bunker Hill groundwater basin, and the water table is expected to be



conti nuously above the channel -invert el evati on downstream from stati on 60+00.
The rest of the channel is in an area where the water table would fluctuate
frombel ow the invert elevation to substantially above that el evation.

8. PROBLEMS ENCOUTERED

a. EROCSI ON

After the floods of January and February 1969, the COE inspected
danmages to | evees and groins of the Lytle Creek Inprovenents. For the second
time (the first repairs to the project occurred in 1967 subsequent to the
fl oods of 1965 and 1966) it had been necessary to repair danmage to groins,
whi ch had previously been repaired at federal expense. The cause, as presented
inaletter of explanation to the San Bernardi no County Supervisor, was in
| arge neasure attributed directly to the creation of large pits in the channe
downstream of the groins. [Ill-considered gravel extraction was considered to
have started the cycle of bedl oad noverment due to "head-cutting"” into the pits
and runni ng | ong di stances upstreamto undernine inportant structures such as
hi ghways and fl ood-control works. The Corps suggested that San Bernardi no
County review the need to forma conprehensive policy on gravel extraction in
t he County which woul d protect public works agai nst bei ng underm ned by head-
cutting erosion.

b. SEDI MENTATI ON

Post - construction sedi mentation probl ems have beconme evident in the
| ower reaches of the Warm Creek channel and Santa Ana River confluence which
are partially contributed to by the Lytle-Cajon Creek watershed. Steep
nountains that rise abruptly fromthe valley floor and have a m ni num of
vegetative cover are subject to najor brush fires that can increase erosion
potential significantly. The sedi nent deposition problemis aggravated at
channel grade changes designed to transition with the concrete-lined channel
These conditions, conbined with energy dissipators installed at the downstream
end of the concrete-lined channel, resulted in an increased deposition, thereby
decreasi ng the channel capacity.

Sedi nent deposits were anticipated by the LAD s initial studies, but
t he magni tude of these problens was not predictable fromdata existing at the
time of the study. Follow ng construction in 1977, the major storns of 1978
deposi ted approxi mately 1,280,000 cubic yards of sedinment in the Santa Ana
Ri ver inprovenent area and the |ower inproved reaches of Warm Creek. The
maxi mum di scharge during these stornms recorded at E Street by the Untied States
Geol ogi cal Survey (USGS), was approximately 13,700 c.f.s., which was
approxi nately equivalent to a 10-year exceedance interval. The USGS gauge
Lytle Creek at Colton registered a maxi num di scharge of 17,500 c.f.s. on March
4, 1978. Deposits in the |lower Warm Creek reach were approxi mately 200, 000
cubi c yards.

The sedi ment was renoved at a cost of $2.7 million in 1979, but the
floods of 13-21 February 1980 carried | arge sedi nent | oads and deposited



approxi nately the sane anmount of sedinent in the sane area. The naxi mum

di scharge during the period was 14,500 c.f.s. recorded at E Street by the USGS
The USGS Lytle Creek gauge at Colton registered a maxi mum di scharge of 8,070
c.f.s. on February 16, 1980. The volune of flood in the 8-day period was
81,000 acre-feet. The 14,500 c.f.s. discharge was approximately equal to a 10-
year exceedance interval.

9. CONSI DEATI ONS I N THE PHYSI CAL OPERATI ON OF WATER CONTROL STRUCTURE

a. OFFIC AL STAFF GAUCE

The official staff gauge used for determining stages |listed on the
rating curves and for determining the 1134.0 el evation defined officially as a
"flood" is located on the |eft abutnment of the intake of the West Branch
Channel as facing downstream It can also be referenced as the staff gauge
directly north of the control house on the left intake abutnent, or as the
staff gauge on the east abutment of the intake to the West Branch Channel
This official staff gauge must always renain visible as an accurate indicator
of water level at the Lytle Creek Intake Structure. (Figure 11)

b. RATI NG CURVES

Oiginal rating curves were devel oped froma physical nodel of the
Intake Structure, the original bypass structure and the west Lytle Creek
Channel as studied in 1946 (Plate 1, Ref.4). The current discharge rating
curve (Plate 11) accounts for the Lytle-Creek East Branch | nprovenments of
1976. (Observations fromthe physical nodeling indicated that for al
di scharges, a certain amount of movenment of the bed in front of the intake
structure was involved, and therefore, the discharge rating curve for the
tainter gate indicates only the general trend of the relationship between poo
el evation and discharge. The free-flow rating curves generated are only
i ndi cative of the relationship that existed for one condition of the channe
configuration on the ground surface directly upstreamfromthe gate intake and
shoul d not be considered as representative of all conditions, because the
ground pattern, and hence the control varied with flow conditions.

For exanple, it was found that at high discharges, a |arge vol unme of
detritus was deposited in front of the intake. This deposit affected
consi derably the discharge through the intake by changing the character of the
control. At lowflows the tendency for the water to channelize in its approach
to the intake and its absence of pooling resulted in scouring of the existing
bed, or of the detritus deposit in the event higher flows had preceded.
Therefore, staff gauge water surface el evation-inflow di scharge rel ationshi ps
are accurate, but the outflow rating curve relationship is not conpletely
reliable.

The rating curves on Plate 11 indicates flow ambunts n both East and
West Lytle Creek Channels as read on the staff gauge on the left intake
abut ment of the west branch inlet.



c. UPPER DEVORE LEVEE

The Upper Devore Levee (Plate 3B, Figure 21) is a key structure for
the entire project. Unexpected depositions of sedinent could result in
floodfl ows overriding the |levee. Therefore, the Upper Devore Levee and Santa
Fe Railway Bridge shall be continuously patrolled and energency personne
shoul d be prepared to raise the | evee on short notice. 1t shall be the duty of
t he Superintendent to maintain a periodic patrol of the project works during
all periods of flood flow in excess of a reading of 1134.0 on the staff gauge
at the Intake Structure. (Plate 1, Ref.10, Figure 11)

d. TRASH BUI LDUP

The intake outlet works nmust be nonitored at all tinmes for trash
bui | dup of any significant anpbunt and appropriate neasures taken to renove
bl ockages shoul d they occur

10. LYTLE- CAJON FLOODWAY | MPROVEMENTS

The Lytl e-Cajon floodway inmprovenents are a |ocal protection project.
Al'l inprovenents have been turned over to the San Bernardi no County Fl ood
Control District, San Bernardino, California, who by resolution dated 1 My
1945, gave assurances that it would comply with all requirements of |oca
cooperation under Part 208.10, Title 33, of the Code of Federal Regulations -
Navi gati on and Navi gable Waters, and Chapter |1, Corps of Engineers, Departnent
of the Arny - Flood Control Regul ations, Miintenance and Operation of Flood
control Works, approved by the Secretary of the Army, 9 August 1944, and
published in the Federal Register, 17 August 1944. San Bernardi no County Fl ood
Control District was granted the responsibility of representing |ocal interests
for further inmprovenent transactions because it has already denponstrated its
ability to conply with Governnent requirenents. Under federal regulations
cited, operation and mai ntenance i s done by San Bernardi no County Flood Contro
District.

B. ROLE OF THE PRQJECT OPEATCOR
1. NORVAL CONDI Tl ONS

a. The Project Qperator is responsible for water control actions during

nor mal hydronet eorol ogi cal conditions (non-flood, non-drought) wthout daily
instruction. However, the water control manager shoul d be contacted any tine
conditions are such that consultation or additional instruction regarding water
control procedures are needed.

b. The Superintendent is responsible to nake periodic inspections of al

wat er control structures to insure that all |evees and groins are in proper
condition. Such inspections shall be nade imrediately prior to the begi nning
of the flood season; imediately foll owi ng each maj or high water period, and
otherwi se at intervals not exceeding 90 days. For the sake of uniformty and
to the extent practicable, the dates of inspection shall be as follows: 1
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January, 1 April, 1 July, and 1 Cctober, and inmrediately follow ng each fl ood
flow in excess of a reading of 1134.0 on the staff gauge at the Intake
Structure.

c. Responsibilities of the Superintendent in line with the provisions of the
Fl ood Control Regul ations include under general duties:

(1) Training of Key Personnel. Key personnel shall be
trained in order that regular maintenance work may be
perfornmed efficiently and to insure that unexpected
problens related to flood control nay be handled in an
expedi tious and orderly manner. The Superi nt endent
shoul d have avail abl e the names addresses, and

t el ephone nunbers of all of his key personnel and a
reasonabl e nunber of substitutes. Theses key people
should, in turn, have simlar data on all of the personne
that will be necessary for assistance in the discharge

of their duties. The organization of key personnel should
i ncl ude the foll ow ng:

(a) Assistant to act in the place of the
Superintendent in case of his absence or
i ndi sposi tion.

(b) Sector forenen in sufficient nunber to | ead
mai nt enance patrol work of the entire | evee and
groin systems during flood fights. High
qualities of |eadership and responsibility are
necessary for these positions.

(2) To keep a reserve supply of materials needed
during a flood emergency on hand at all tinmes.

2. EMERGENCY CONDI TI ONS ( FLOOD OR DROUGHT)
a. Superintendent Responsibility During Flood Conditions
(1) The Superintendent is responsible to see that all gate
operations perforned at Lytle Creek Intake Structure are perfornmed
in accordance with the Regul ation Schedul e of Exhibit A
(2) Pertinent requirenents of the Code of Federal Flood
Control Regul ations. Flood Control Regul ations, paragraph
208.10 (b) (2) are quoted in part as follows:
" During flood periods the | evee shall be patrolled
continuously to |l ocate unusual wetness of the | andward sl ope

and to be certain that:

(a) There are no indications of slides or
sl oughs devel opi ng;
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(b) Wave wash or souring action is not
occurring;

(c) No | ow reaches of |evee exist which may be
overt opped,;

(d) No other conditions exist which m ght
endanger the structure;

(e) Appropriate advance neasures will be taken
to insure the availability of adequate
| abor and materials to neet al
contingencies. |Imrediate steps will be
taken to control any condition which
endangers the |l evee and to repair the
damaged section.”

(3) It shall be the duty of the Superintendent to mamintain a periodic
patrol of the project works during all periods of flood flow in
excess of a reading of 1134.0 on the staff gauge at the intake
structure, and to maintain a store of supplies and equi pment
avai l abl e for energency flood-fighting operations and emergency
repairs.

(4) The Upper Devore Levee is a key structure for the entire project
and unexpected depositions of sedinent that m ght be caused by
changes in direction of current or debris accunul ations at the Santa
Fe Railway bridge, could result in flood flows overriding the |evee.
The Superintendent shall, therefore, cause a continuous patrol to be
made on the Upper Devore Levee and the Santa Fe railway bridge and be
prepared to raise the |l evee on short notice, either by sandbags or

ot her suitable neans.

(5) The Superintendent shall dispatch a nessage by radio in the
control house, or by tel ephone or tel egraph, to the LAD ROC
whenever the water surface in the channel reaches the reading of
1134.0 on the staff gauge on the east abutment of the intake to the
West Branch Channel. The Superintendent shall provide additiona
staff gauge readings to the LAD Reservoir Operation Center as may
requested during the stormand fl ood event.

(6) The Superintendent shall also ensure readings are taken of the
staff gauge at intervals of one two hours during the tinme when

the water surface is above the flood flow stage 1134.0 feet,

noting the tine of the observation, the staff gauge readi ng and the
tainter gate setting. These readings shall be entered in the |og of
fl ood observations, one copy of which shall be forwarded to the
District Engineer imediately follow ng the recession of the flood,
and one copy transmtted as an enclosure to the sem -annual report.
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b. Drought Conditions

Dr ought nmanagenment at Lytle Creek Intake Structure is not an issue because
Lytl e Creek outflows are normally captured upstream by | ocal water comnpanies.
The Lytle Creek intake Structure is never used to i npound water except for
flood control. Oiginally, a bypass diversion for water clained by prior water
rights was included in construction at the Lytle Creek intake Structure, but
has becone obsol ete by construction of the Lytle Creek East Branch Channel.

[-13



1. DATA COLLECTI ON AND REPORTI NG
A. NORVAL CONDI Tl ONS

The Superintendent shall transnit to the LAD Reservoir Regul ation
Section once each nonth the original charts fromthe rain gauge installed at
the intake works, to reach the District Ofice by the 7th day of the follow ng
month. In case of a major storm the chart for that storm shoul d be
transmitted to the District Engineer imrediately on renoval fromthe gauge.
The Superintendent shall maintain a file of the charts fromthe water |eve
recorders and gate position recorder, such file to be available for inspection
by the LAD ROC.

The Los Angeles District Corps of Engineers maintains a telenetered
rain gauge record at the Lytle Creek Intake Structure for which punch tapes are
col l ected by CCE personnel at 2 nmonth intervals. Telenetered rainfal
infornmation is available using the COE Los Angels Tel enetry System (LATS)
whi ch gives instantaneous readi ngs of precipitation as sensed in anpunts of
0.04 inch of rain. Call letters for Lytle Creek Intake Structure within the
TELEM data system are LYDB

The stream gauge nost accurately measuring inflows at Lytle Creek
Intake Structure is the USGS gauge No. 11065000, Lytle Creek at Colton

B. FLOOD CONDI TI ONS

The Superintendent shall dispatch a nessage by radio in the contro
house, or by tel ephone or facsinmle (FAX), to the LAD ROC, at tel ephone numnber
213/ 452-3527 or FAX 213/ 452- 3545, whenever the water surface in the channe
reaches the staff gauge reading of 1134.0.

The Superintendent shall also ensure readi ngs are taken of the staff
gauge at intervals of one or two hours during the time when the water surface
is above the flood flow stage 1134.0, nothing the tine of the observation, the
staff reading and the gate setting. These readings shall be entered in the |og
of flood observations, one copy of which shall be forwarded to the LAD
i mediately followi ng the recession of the flood, and one copy transnmitted as
an enclosure to the sem -annual report.

C. REG ONAL HYDROVETEOROLOG CAL CONDI TI ONS
The Water Control Manager will informthe Project Manager by radio in

the control house, or by tel ephone or by FAX of regional hydroneteorol ogi ca
conditions that may inpact the intake structure.
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[11. WATER CONTROL ACTI ON AND REPORTI NG
A. NORVAL CONDI TI ONS

Under normal conditions there is no water control action to be taken
at Lytle Creek Intake Structure due to the intermttent nature of Lytle-Cajon
Creeks and the open standby setting of the tainter gate. Runoff occurs only at
times of high intensity rainfall events. The tainter gate and backup generator
are tested on a nonthly basis.

B. FLOOD CONDI Tl ONS

It shall be the duty of the Superintendent to maintain a periodic
patrol of the Project Works during all periods of flood flow in excess of a
readi ng of 1134.0 on the staff gauge at the intake structure, and to maintain a
store of supplies and equi pnent avail able for emergency flood-fighting
operations and energency repairs.

A dam tender nust be at the Intake Structure to record fl ood stage
readi ngs and to nonitor floodwaters for debris buildup. The dam tender nust
keep the Superintendent advi sed of any conditions that need correcting at the
Intake Structure. The damtender is to follow the operation schedul e presented
bel ow and in Exhibit A The tainter gate operation retards flood inflows to a
maxi mum of 30,000 c.f.s. along the West Branch Lytle Creek Channel. The
spillway to the East Branch Channel will begin to spill when the discharge at
the West Branch Channel is 22,800 c.f.s. The tainter gate is initially set at
an opening of 20.4 feet and is reduced as the water surface rises to keep West
Branch channel fl ow bel ow 30,000 c.f.s. Rating curves for outflow through the
West Branch tainter gate and over the East Branch spillway are shown on Plate
11.

Wat er Surface Gat e Qpeni ng West Branch East Branch Conbi ned
El evati ons Di schar ge Di schar ge Di schar ge

Feet Feet c.f.s. c.f.s. c.f.s.
1130.0 20. 4 0.0 0.0 0.0
1134.0 20. 4 3,000.0 0.0 3, 000.0
1135.0 20. 4 5,400.0 0.0 5,400.0
1140.0 20. 4 19, 000. 0 0.0 19, 000.0
1143.0 20. 4 22,800.0 0.0 23,000.0
1144.0 20. 4 24,000.0 1, 200.0 25,000.0
1145.0 20. 4 24,400.0 3,500.0 28,000.0
1150.0 20. 4 29, 000.0 23,000.0 52,000.0
1150. 5* 20.0 30, 000.0 25,000.0 55, 000.0
1151.0 19. 4 30, 000.0 28,000.0 58, 000.0
1152.0 18.8 30, 000.0 33,000.0 63, 000.0
1153.0 18.5 30, 000.0 39, 000.0 69, 000.0
1154.0 18.2 30, 000.0 45, 000.0 75, 000.0
1155.0 18.0 30, 000.0 51, 000.0 81, 000.0
1156.0 17.8 30, 000.0 58, 000.0 88, 000.0
1156. 1** 16. 4 27,000.0 58, 000.0 85, 000.0
1160.0 16. 4 30, 000.0 87.000.0 117, 000.0

Dam t ender conmences gate operation
** Dam tender nakes final gate change
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The design for the project is the standard flood with a peak
inflow of 88,000 c.f.s. The West Branch Channel passes 30,000 c.f.s. through
the tainter gate and the remaining 58,000 c.f.s. is passed over the spillway to
t he East Branch Channel at a design pool elevation of 1156.05 ft.

If arainfall-runoff event that exceeded the design inflow were to
occur, the tainter gate would be | owered as the pool elevation rises, to limt
the flowin the Wst Branch Channel to 30,000 c.f.s. Flowin the East Branch
Channel is uncontrolled over the spillway. Flows in excess of the project
desi gn are passed downs the East Branch Channel. After the channel freeboard is
sur passed, overflows woul d occur along portions of the East Branch Channel

Top of the damelevation is 1160.0 ft but the Lytle Creek Intake
Structure and downstream channel s are designed to pass 88,000 c.f.s. at a poo
el evation of 1156.05 ft. The operation schedul e provides gate settings up to
the top of dam For runoff events that produce a water surface el evati on above
1156.05 ft., the damtender will nmake a final setting that limts flow down the
West Branch Channel to 30,000 c.f.s. (at the top of dam el evation) before the
Superi nt endent considers evacuation of the project. At a water surface
el evation matching the top of the dam the Intake Structure can pass 116, 600
c.f.s, which is 33 percent larger than the design flood. The actual inflow
that makes it downs to the Intake Structure depends upon the system of upstream
| evees and their capability of preventing breakout flows before reaching the
proj ect.

C. I NQU RIES

The LAD Reservoir Regul ation Section should be notified of al
significant inquiries received by the Project Operator or Superintendent from
citizens, constituents or interest groups regardi ng water control procedures or
actions.

D. WATER CONTROL PROBLEMS

The water control manager must be contacted inmediately by the nost
rapi d neans available in the event that an operational nal function, erosion, or
ot her incident occurs that could inmpact project integrity in general or water
control capability in particular

E. COVWUNI CATI ON NETWORK | N FLOOD SI TUATI ONS

San Bernardi no County Flood Control District 714/ 387- 2800
San Bernardi no County Comuni cation Center 24 hr. 714/ 387-6076
LAD Corps of Engi neers Reservoir Operation Center 213/ 452- 3623
Control House at Lytle Creek Intake Structure 714/ 386- 5141
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F. COVWUNI CATI ON OUTAGE

Coordi nation of flood control operation is under the direction of
the San Bernardi no County Flood Control District. During flood periods, close

contact will be nmmintained between Operating personnel at Lytle Creek Intake
Structure, the San Bernardi no County Superintendent, and the Corps of Engi neers
Reservoir Regul ation Section in Los Angeles. |If comunication is broken

bet ween t he dam tender and the Superintendent, continue to nmonitor flood stage
data and record, using flood lights at night if necessary, to nonitor reading
of staff gauge on left wall of Lytle Creek West Channel Intake.

Fol | ow t he operation schedul e under Exhibit A Operate the tainter
gate (Gate and backup generator instructions, Exhibit C) if stage readings
approach el evation 1150.0 feet as listed on the regul ati on schedule in Exhibit
A

In the event of communi cation outage, the Los Angeles District Corps
of Engi neers Reservoir Regul ation Section can be reached via radio call sign
WJKAROC. Also refer to the Superintendents' survey of phone located in the
i medi ate area of Lytle Creek Intake Structure. Continued attenpts should be
made to re-establish comunications.

Emer gency notifications are nornmally made by the Superintendent,
however if the damtender | oses conmunication with the San Bernardi no County
Fl ood Control District, and an energency notification situation arises, such as
an i mmnent damfailure or uncontrolled flow, the damtender should nmake the
necessary notifications as listed in the San Bernardi no County Flood Contro
District Storm Operations Guide Manual .

Notifications should include: (a) description of the type and
extent of existing or inpending energency; (b) advisement for evacuation from
the flood plain; (c) information on the tinme of initial release of hazardous
amounts of water; (d) the depth of water behind the Intake Structure; and (e)
the dam tender's nane and tel ephone nunber.

Upon conpl eting the above notifications, an attenpt will be nade to
try to re-establish conmunications with the Superintendent. Al notifications
and | ack of notifications, should be docunented. The damtender shoul d not
| eave the Intake Structure unless his safety is in jeopardy. For runoff events
whi ch produce a water surface el evati on above 1156.05, the damtender shoul d
nmake a final gate change before foll ow ng evacuation instructions of the
Superi nt endent .
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Figure 3. Lytle Creek Intake Structure Looking SW
At Control House At West Branch Intake.
East Wing Levee In Background.

Figure 4. Lytle Creek Intake Structure. West Branch
Intake With Tainter Gate Housing. Looking
SW With West Wing Levee Beyond Intake.

Fig-i



Figure 5.

firis

West Branch Lytle Creek Intake Channel With
60'x25' Tainter Gate. Looking South.

Figure 6.

West Branch Lytle Creek Channel Looking SW At
Tainter Gate During Gate Test. Unused Bypass
To East Branch Of Lytle Creek In Foreground;
No Longer Used After Construction Of The East
Branch Lytle Creek Channel.

Fig-ii



Figure 7. 60’ x 25' Tainter Gate In Lytle Creek
West Branch Channel Looking West During
Gate Test. Lytle Creek Intake Structure.

Figure 8. Lytle Creek Intake Structure And Control
House. Looking NE Showing 60' x 25'
Tainter Gate During Gate Test.

Fig-iii



Figure 9. Lytle Creek Inlet Structure At West Branch Intake Looking
NE At Lytle Creek Channel With Muscoy Levee In Background.

=]

igure 10. Lytle Creek Intake Structure Looking SW From Intake To
West Branch Channel At The West Wing Levee, 1,000 Ft. Long.

Fig-iv



Figure 11. (Left)

Official Staff Gauge

At Lytle Creek Intake
Structure, Located On
East Wall Of West Branch
Inlet Just North Of
Control House Looking NE.

Figure 12. (Below)

Lytle Creek Intake
Structure Looking East
Along Wing Levee Toward
East Branch Channel Inlet,
Haul Road For Gravel Works
Crosses Over Inlet Structure
Before East Branch Inlet.



Figure 13. Invert To Lytle Creek East Branch
Channel. Elev. 1143.0 looking East.

Figure 14. East Branch Lytle Creek Channel Looking
SE. The 58,000 c¢.f.s. Capacity Channel
Is 400 Feet Wide With Training Walls At
132 Foot Intervals.
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Figure 15.

Figure 16.

S

Invert of Lytle Creek East Branch
Channel,Elev. 1143.0, With Haul
Road Crossing Toward Muscoy Levee.
Looking East. A Portion Of Lytle
Creek Inlet Structure.

Looking SE Along Lytle Creek East Branch
Channel. Flows Above 22,800 c.f.s. Will
Begin To Flow Around The Left Wing Levee
And A Portion Will Begin To Flow Down The
East Branch Channel.

Fig-vili



Figure 17.

Lytle Creek East Branch Inlet Looking NE. On Right Is The
Spillway Levee At Elev. 1160 Ft. Added Onto The Original
Bypass Spillway When The East Branch Channel Was Modified.
Top Of Levee Wall Is At Elevation 1160 Feet.

Figure 18. Looking SW Along Spillway Levee Wall
Modification To Original Bypass Spillway
Toward Inlet To Lytle Creek East Branch
Channel And Control House At Lytle Creek
West Branch Channel.

Fig-viii



Figure 19.

Figure 20.

Looking NW Along Grouted Quarry Stone Of Muscoy
Levee Near The Junction Of East Side Of Lytle
Creek Intake Structure With Muscoy Levee.

East Junction Of Lytle Creek Intake Structure With
Muscoy Levee At Edge Of Original Bypass Spillway.
Looking NW, Showing Original Stage Recorder For
Spillway. Gauge Is No Longer Used.

Fig- iX



Figure 21. Upper Devore Levee On Cajon Creek Looking
South. Showing One Of Two Transcontinental
Railroad Bridges At Location.

Figure 22. Upper Devore Levee Looking SE Showing Two
Transcontinental Railroad Tracks Crossing
Cajon Creek.

Fig- X



Figure 23. Devil Creek Diversion Structure Looking
Downstream (SW) From 3RD Avenue Extension.

Figure 24. Levee Road On Muscoy Groin No.3 Looking
South (Downstream) At Grouted Quarry Stone
With Cajon Creek Channel On Right.
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Figure 25. Railroad Crossing Lytle-Cajon Drainage At
Highland Avenue Looking South With Island
Levee At Right Embankment.

Figure 26. Grouted Quarry Stone Of Island Levee At
Highland Avenue Looking South On Lytle-Cajon
Drainage, San Bernardino County, California.

Fig-xii
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REFFRENCE TO LOS ANGELES DISTRICT CORPS OF ENGINEERS DOCUMENTS
PERTAINING TO LYTLE-CAJON CREEK IMFROVEMENTS

10.

11.

12.

SAN BERNARDINO COUNTY, CALIFORNIA

REPORT

Interim Report On Survey Of Lytle Creek,
San Bernardino County, California, For
Flood Control

. Definite Project Report On Lytle And Cajon

Creeks Channel Improvement, Santa Ana River
Basin Califormia

. Engineering Comstruction Record Lytle And

Cajon Creeks Improvement Bypass, Levees
And Groins

. Hydraulic Model Study Intake And Bypass

Structures Lytle And Cajon Creeks Channel
Improvement, Santa Ana River Basin, California

. Analysis Of Design Lytle And Cajon Creeks

Improvement

. Report On Survey Of Santa Ana River And

Tributaries, California, For Flood Contrel

Santa Ana River Basin, California Lytle And
Cajon Creeks Improvement Lytle Creek Channel
Intake Plans For Gate Structure And Control
House

Specifications For Tainter Gate And Hoist At
At Lytle Creek Channel Intake, San Bernardino
County, California

Santa Ana River Basin, California Lytle And
Cajon Creeks Improvements Specifications For
Gate Structure And Control House For Lytle
Creek Channel Intake San Bernardino County,
California

Operation And Maintenance Manual For Lytle
And Cajon Creeks Santa Ana River Basin San
Bernardino County, California Flood Control
Project

Design Memorandum No.l General Design For
Lytle Creek Levee, Devil, East Twin, Warm,
And Lytle Creeks, California

Specifications For Lytle Creek Levee Near San
Bernardino, California

SOURCE: COMPILED FOR STANDING INSTRUCTIONS 1989

DATE

Dec. 10, 1943

May 1945

1945-19446

July 1946

May 1946

Nov. 1946

Feb. 1947

Apr. 1947

Dec. 5, 1947

Mar. 1950
Nov. 1955
Jan. 1956

13,

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

STANDING INSTRUCTIONS

REPORT DATE

Design Memorandum No.2 General Design For Devil Feb. 1956
Creek Diversion Devil, East Twin, Warm, and Lytle
Creeks, California

General Design For Devil Creek Diversion, Feb. 1954
Devil, East Twin, Warm and Lytle Creeks,

California

Operation & Maintenance Manual For Lytle Creek Jul. 1958

Levee Appendix To Operations & Maintenance Manual
For Lytle And Cajon Creeks, Santa Ana River Basin

Santa Ana River And Tributaries, Califormnia Oct. 30, 1964
Review Report For Flood Control Lytle And Warm
Creeks San Bernardino County, California

Design Memorandum No.l General Design For Lytle May 1969
And Warm Creeks San Bernardino County, California

Specifications For Restoration Of Lytle-Cajon Oct. 1969
Creek Levees, San Bernardino County, California

San Bernardino County Appendix F Report On Dec. 1969
Floods Of January And February 1969

Design Memorandum No.l General Design For Sept. 1971
Lytle And Warm Creeks San Bernardino County,

California

Specifications For Flood Debris Removal And June 1978

Rehabilitation of Channels At Lytle And Warm
Creeks And Santa Ana River, San Bernardino
County, Califormia

Supplement To Design Memorandum No.l For May 1983
Lytle And Warm Creeks San Bernardino
County, California

Supplement To Design Memorandum No.l Apr. 1984
For Lytle And Warm Creeks San Bernardino
County, California

SANTA ANA RIVER BASIN, CALIFORNIA
LYTLE AND CAJON CREEKS IMPROVEMENTS

DOCUMENT REFERENCE

U. S. ABMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

PLATE 1
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Plates 4-6 are not currently available.

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

STANDING INSTRUCTIONS

g

-

F13 1194 ngw’

A EAATHOUAKE WITH MAGNITUDE 4.0 THRU 4.99,

147
B EARTHOUAKE WITH MAGMITUDE 5.0 THRILE 899,
@ CARTHOUAKE WITH MAGNTUOE 6 O THRU 6.99.

C! LOCATION OF PROJECT BRE S,

2
\rmce OF FALLT —DASHED WHERE FERRED OR CONGEALED.

HNOTES

I RICHYER SCALE MAGMITUDES ARE & MEASURE OF THE ENERGY
RELEASED AT THE FOCUS {CENMTER CF THE EARTHOUAKE ), A%
DETERMINED BY THE AMPLITUDES PRODUCED ON & SEISMOGRAM.

2 THE EPCENTER IS5 THE POINT ON THE EARTH'S SURFACE CIRECTLY
ABOVE THE FOCUS.

3 EARTHOUARE EPCENTERS PLOTTED ARE FROM 1432 TO 979,
MLESS EARLIER DATES ARE SHOWN,

vl
LYTLE AMND CAJON CREEKS IMPROVEMENTS

SANTA ANA RIVER BASIN, CALIFORNIA

EARTHOUARE EPICENTER AND
FAULT LOCATION MAP

100 MILE RADIUS

U3 ARMY CORPE OF EHOINEERS
LOS ANGELES DIGTRICT

SQOURCE: PLATE 1,REF.23 : :;u.t 1:500,000
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U.S. ARMY CORPS OF ENGINEERS

WATER SURFACE ELEVATION - END OF LEFT INTAKE WALL WEST BRANCH CHANNEL {FEET)

TRUCTIONS
LYTLE CREEK INTAKE STRUCTURE STANDING INSTRU

LYTLE AND CAJON CREEKS
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EXH BIT A

LYTLE CREEK | NTAKE STRUCTURE

REGULATI ON SCHEDULE



LYTLE CREEK INTAKE STRUCTURE REGULATION SCHEDULE
(FOR RISING AND FALLING STAGES)

- WATER SURFACE West Branch East Branch Combined @

STEP ELEVATION#* GATE SETTING Q Q West & East
NO. FEET FEET c.f.e. c.f.8. c.f.s.
1 1130.0 - 1150.56 20.4 G.0 0.0 0
1134.0 3,000.0 0.0 3,000
1135.0 5,400.0 0.0 5,400
1140.0 ' 19,000.0 0.9 19,000
- 1143.0 22,800.0 0.0 23,000
: 1144.0 24,000.0 1,200.0 25,000
1145.0 24,400.0 3,500.0 28,000
1150.0 29,000.0 23,000.0 52,000
2 1150.5 = 1151.0%%* 20.0 30,000.0 25,000.0 55,000
' 3 1151.0 - 1152.0 19.4 30,000.0 28,000.0 58,000
4 1152.0 - 1153.0 18.8 30,000.0 33,000.0 63,000
5 1153.0 -~ 1154.0 18.5 30,000.0 35,000.0 69,000
. 6 1154.0 - 1155.0 18.2 30,000.0 45,000.0 75,000
7 1155.0 - 1156.0 18.0 30,000.0 51,000.0 81,000
- 8 1156.0 - 1156.1 17.8 30,000.0 58,000.0 88,000
9 1156.1 - ABOVE*#** 1l6.4 27,000.0 58,000.0 85,000
11606.0 16.4 30,000.0 . 87,000.0 117,000

*INTAKE STAGE FOR CHANNELS ARE READ ON THE STAFF GAUGE ON

ABUTMENT ON THE WEST BRANCH INLET

**DAM TENDER.COHHENCES GATE OPERATION

***DAM TENDER MAKES FINAL GATE OPERATION DURING RiSING STAGE.

NOTE. 60’ x 25’ TAINTER GATE IS TO REMAIN OPEN AT 20.4 FT. IN
ALL INSTANCES EXCEPT , AS INDIGCATED ON THE REGULATION SCHEDULE.

NOTE: UPPER DEVORE LEVEE

THE LEFT INTAKE

The Upper Devore Levee (Figure 21, Plate 3b) is a key structure for the entire project
and unexpected depositions of sediment could result in floodflows overriding the levee.
Therefore, the Superintendent shall continuously patrol the Upper Devore Levee and Santa Fe
Railway Bridge and be prepared to raise the levee on short notice. It ghall be the duty of the
Superintendent to maintain a periodic patrol of the project works during all periods of flood flow

. in excess of a reading of 1134.0 on the staff gauge at the Intake Structure. (Plate 1, Eef. 10)

STANDING INSTRUCTIONS

APRIL 1990

EXHIBIT A

DAM GPERATOR INSTRUCTIONS

1. Communication with the San Bernardino County Flood Control District Storm Intelligence Officer
is available.

a. MNotify the $SBCFCD $torm Intelligence Officer when a gate change Will be required sccording to the
schedule, .

b. MNotify the SBCFCD Storm Inteltigence Officer if unable to set the gate as instructed.

c. Set gates in accordance with regulation schedule as directed by SBCFCD
storm Intelligence Dfficer. )

2. 1In caze of a commmication outage.

a. If communication is broken between the dam tender and the SBCFCD Storm Intelligence Officer,
initially continue to monitor flaod stage dota and record, using flood Lights at night if necessary to moni tor
reading of staff gauge on Lleft wall of Lytle Creek West Channel Intake. Dem tender should continue to make gate
changes in accordance wWith the regulation schedule.

b. Coordination of flood control operation is under the direction of the San Bernardino County Flood
Control District. During flood periods, close contact will be maintained between the San Bernardino County
storm Intelligence Officer, and the Los Angeles District Corpe of Engineers Resarvoir Operation Center (ROC).

¢. Emergency notifications are normally made by the SBCFCD Storm Intelligence Officer, howavar if
the dam tender loses commumication with the San Bernardinc County Flood Controt District, snd an emergency
notification situation arises, such as an imninent dam faiiure, the dam tender should make the necessary
notifications as listed in the San Bernardino County Flood Control District Storm Operations Guide Manusl.

" WATER COMTROL PROBLEMS

The SBCFCD Storm Intelligence Officer must be contacted immediately by the most rapid means availsble in '
the event that an operational malfunction, erosion, or other incident occurs that could {mpact project integrity
in general or water control capability in particular. The SBCFCD Storm Intelligence Officer should natify LAD,
ROC. : - .

NOTES:

RATING CURVES

The rating curves indicate flow amounts on both East and West Lytle Creek Channels ag read on the staff
gauge on the left intake sbutment of the west branch inlet. (Plate 11)

TRASH - BULLOUP

The intake works must be monitored at ail times for trash buildup of any significant amount and appropriate
measures taken to remove blockages should they occur. The staff gauge on the left intake sbutment must aluays
remain visible as an accurate indicator of water level at the Intake Structure.

OFFICIAL STAFF GAUGE

The official staff gauge used for determining stages listed on the rating curves and for determining the
1134.0 elavation defined officially as a “flood® is Located on the left shutment of the intake as facing
downstream. It can also be referenced as the staff gauge directly north of the control house on the Left intake
abutment. Figuretr,

OUTLETS
{LOOKING DOWNSTREAM)
UNGATED 400 X 17.57 GATED 20.4 X 60’
ELEV 1143° ELEV 1130
EAST BRANCH WEST BRANCH




EXH BIT B

HYDRCLOGY



HYDROLOGIC DATA
LYTLE-GAJON CREEKS DRAINAGE AREA

TABLE OF CONTERTS

I. Hydrologic Data Pertinent To Lytle-Cajon Flood Control Improvements

A.

B.

(S, SR VR ]

[, I

List of present stream gauges in or near Lytle Creek Basin

Runoff data for Lytle Creek stream gauges

. Lytle Creek (West Branch) at Colton, California 1929-1945

. Lytle Creek (East Channel) at San Bernardino  1928-1957

. Lytle Creek at Colton Stn. 11065000 1958-1988

. Lytle Creek Near Fontana Stn. 11062000 1918-1988

. Graph of average monthly discharge at Lytle Creek Near Fontana
1918-1988

. Graph of water year discharge at Lytle Creek Near Fontana
191%-1988

1List of precipitation stations in or near Lytle-Cajon Creeks

Precipitation Data From Gauges in or near Lytle-Cajon Creeks

. Data from San Bernardino County Hospital 1869-1989

Graph of monthly precipitation at San Bernardino County
Hospital 1870-198%

. Graph of water year precipitation at San Bernardino County

Hospital 1870-1989

. Data from Lytle Creek Ranger Station 1869-198%
. Graph of monthly precipitation at Lytle Creek Ranger Station

1930-1989

. Graph of water vear precipitation at Lytle Creek Ranger

Station 1930-1989

II. Standard Project Design Flood and Larger Floods

A,

B.

PR VL

Standard Project Flood Determination

. Discharge frequency curves for Lytle Creek at Foothill Blvd.

Summary of climatological data for San Bernardino

. List of precipitation stations used to determine SPF

List of stream gauging stations used to determine SFPF

Larger Floods
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WATER YR

1928-29
192%-30
1930-31
1931-32
1932-33
1933-34
1934-35
1935-36
1936-37
1937-38
1938-39
1939-40
1940-41
1941-42
1942-43
1943-44
1944~45

NOTES:

OCT

0.0
0.0
0.0
c.0
0.0
0.¢
0.0
0.0
¢.0
0.0
6.0
0.0
0.2
0.0
0.0
0.0

LYTLE CREEX {WEST CHAMNEL) AT COLTOM, CALIFORKIA

ELEVATION 980 FEET
PERIOD OF RECORD 1929 TQ 1945

NOV

n.o
0.0
0.0
c.0
0.0
0.0
0.0
0.0
0.0
9.0
0.0
0.0
6.0
0.0
0.0
0.0

DEC

c.0
9.0
C.0
0.0
0.
0.0
0.0
4.2
0.0
0.0
0.0
3.6
1.4
c.2
0.9
2.0

JAN

0.0
0.0
0.0
0.0
0.9
6.0
0.0
0.0
0.6
0.0
0.0
4.0
6.6
0.0
3140.0
0.0
0.4

FEB

0.0
0.0
0.0
¢.0
0.0
c.0
0.0
c.0
7.9
3.8
0.0
0.0
17.0
0.0
0.0
568.0
2.4

MAR

0.0
0.0
0.0
0.0
0.0
0.0
0.o
0.0
0.0
6010.0
0.0
0.0
e.7
1.9
- 16.0

0.0

0.8

-AVERAGE DISCHARGE, 16 YEARS: 0.B5 CFS (615 ACRE-FEET YEAR,

-MOST FLOWS ONLY LOCAL RUNCFF
-UATER DIVERTED UPSTREAM BY FONTANMA PIPELINE AKD FOR SPREADING ON GRAVEL CONE

-MDST FLOOD FLOWS OF LYTLE CREEK DIVERTED TO EAST CHANNEL

-CONSTRUCTION OF LYTLE CREEK FLOCDWAY PERMANENTLY CUT OFF THIS CHANNEL
AT END OF 1945

APR

0.0
¢.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
c.0
0.0
0.0
4.4
6.2
0.0
c.c
0.0

DRAINAGE AREA NOT ESTABLISHED APPROXIMATELY 72 S5Q-MI

WAS WEST
WHEN BOTH WEST AND EAST BRANCH

B-2

MONTHLY DISCHARGE (AURE-FEET}

MAY

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

BRANCH OF LYTLE CREEK BEFORE INTAKE STRUCTURE AT TIME
ES WERE NATURAL CHANNELS

JUN

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
c.0
0.9
c.o
0.0
6.0

JuL

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
c.0
0.0
0.0
G.0
0.0
0.0
9.0
0.0
0.0

AUG

0.0
0.0
0.0
0.0
0.¢
0.0
o.g
6.0
C.¢
a.0
0.0
0.0
0.0
0.c
0.0
c.o
0.0

SEP

0.0
6.0
0.0
0.0
6.0
0.0
6.0
0.0
c.0
0.0
0.0
0.0
0.0
0.9
c.o
0.9
6.0

ANN

0.c
0.0
0.0
o.¢
0.0
0.0
0.0
0.0
12.7
£013.8
0.0
4.0
35.3
2.8
3156.2
568.0
5.6



LYTLE CREEK (EAST CHANNEL) AT SAN BERNARDIKO
ELEVATION 1050 FEET
PERICD OF RECORD 1929 10 1957

MONTHLY DISCHARGE (ACRE-FEET)

WATER YR OCT MOV DEC  JAN FEB MAR APR MAY JUN JUL  AUG  SEP ANN

1928-2¢ 0 0 0 0 i} ] 1] 0 G D 0 0 0
1929-30 9 o 0 0 o ¢ 0 0 v ] 0 o G
1930-31 c 9 o 0 0 0 0 0 0 g o ] 0
1931-32 o 0 0 ¢ 1100 36 0 ] 0 0 0 0 1134
1932-33 0 0 0 0 G ¢ 1} 0 0 D 0 0 Q
1933-34 o 0 3 37 0 0 0 D v} o 0 G 326
1934-35 192 ¢ 32 348 173 3 162 ] 0 0 0 0 910
1935-36 0 Q ¢ 0 346 2 22 0 o 0 o e 370
1936-37 0 0 744 1% 2060 533 0 0 0 0 qQ 0 3348
1937-38 [t} 0 0 19 1320 29390 1580 2290 206 0 0 ] 34805
1938-39 0 ] 0 0 & 83 37 & 1 s 12 542 728
1939-40 9 12 12 3 104 28 41 Y 12 12 9 12 &1
1940-41 18 12 588 58 1270 1960 223 12 110 18 12 9 4290
1941-42 9 30 79 18 17 23 24 12 14 17 19 18 280
1942-43 14 40 31 4840 472 2130 524 Ve 15 16 19 27 B300
1943-44 36 24 128 58 1300 689 492 262 57 74 37 30 3187
1944-45 61 984 37 37 503 507 1780 93 48 18 18 20 4106
1945-46 35 60 76 60 70 70 6% 73 20 34 30 24 é13
1946-47 3 48 50 55 54 60 41 37 3 33 27 32 499
1947-48 33 52 51 48 60 &7 54 68 42 39 35 38 589
1948-49 i8 44 46 48 38 35 38 45 35 30 32 29 458
1949-50 33 63 59 77 79 47 38 43 52 24 3 32 578
1950-51 34 33 19 34 21 29 34 35 23 19 33 24 338
1951-52 40 45 53 &5 4ib 65 60 47 39 35 37 42 5%4
1952-53 52 31 42 36 33 30 56 [ 46 4 3 31 498
1953-54 49 49 77 a3 56 55 42 49 18 it 12 17 529
1954-55 29 42 29 51 35 26 41 3 14 1% 14 12 343
1955-56 12 20 18 53 29 19 32 22 2% 29 31 20 314
1956-57 22 17 31 142 14 18 20 63 28 23 27 16 421

OCT NOV  DEC  JAN FEB MAR APR MAY JUN  JUL  AUG  SEP ANNUAL
SUM 749 1626 2205 6829 9205 35905 5402 3435 850 490 466 995 68157
MEAN 26 56 76 235 317 1238 186 118 2% 17 16 34 2350
MAX 192 984 Th4  4BSO 2040 29390 1780 2290 206 Té 37 3562 34805
YEAR 1934 1944 1936 1943 1937 1938 1945 1938 1938 44 44,52 1939 1937-38
NOTES:

-Flows upstream diverted for irrigation and to debris cone for ground water recharge.
-Lytie Creek flood-control dam, 1.5 miles above this station, has diverted flow
away from this channel and carried it directly to Warm Creck since 1945,

-A maximum of 300 cfs of low stage flow can be diverted 1o east channel

at dam when desired.

Water over spillway of dam would ente
DRAINAGE AREA NOT ESTABLISHED, WAS EAST BRANCH O

INTAKE STRUCTURE AS NATURAL EAST BRANCH OF LYTLE CREEK

B-3

r east channel.
F LY TLE CREEK BEFCRE (APPROX %4 $Q-MD



LYTLE CREEK AT COLTON
WEST CHANNEL

LYTLE

CREEK AT SAN BERNARDINO
EAST CHAMNEL

ELEV 980 FEET ELEV 1050
MAX MAX
MEAN MEAN MEAR  MEAN
WATER YEAR DAILY DAILY PEAK DAILY DAILY  PEAK
ENDING FLOW FLOW  FLOW FLOW FLOW  FLOW
SEP 30 CFS CFS  CFS  DATE CFS  CFS CFS DATE(S)
*

1929 0 0 o * 0 0 ¢
1930 0 0 0 * 0,032 6 MAR1S
1931 0 o 0 * o 0 0
1932 0 0 0 *  1.573 383 700 FERO?
1933 o 0 0 * 0,264 62 610 JaN19
1934 0 0 ! *  0.442 159 555  JANO?
1935 0.00 1.6 20 JANOS * 1,256 80 5006  OCT18
1936 0.017 5 M FEB13 *  0.511 37 208 FEB12/FEBN
1937 0.018 4 16  FEBOG ¥ 4,624 521 1060 FEB%4
1938 8.295 2180 7900 MARQZ * 48,03 7640 21500  MARO2
1939 0 0 0 * 1,005 277 1760 SEPZS
1940 0.011 0 M *  0.845 160 1180  JANOS
1941 0.05 4.8 M FEB20 * 5,921 970 368 DEC24/FEB2C
1942 0.004 0.5 K THWICE *  0.386 20 20 DEC29
1943 4,362 1570 13000  JANZ3 * 11,46 440 7800 JANZ3
1954 0.784 286 2000 FEB22 *  4.403 617 1300 FEB22
1945 0.008 0.6 4.4 FEBO1 5.673 100 425 NOV12
1946 0.86 4.5 15 DEC22
1947 0.689 3 13 DEC26/NOV13
1948 0.813 3.4 12 FEBOS/DECOT
1949 0.632 1.8 9.2 NOVOB/MAY19
1950 0.798 9.2 3 NOVIO
1951 0.467 1.9 15 MAY14/MAY13
1952 0.82 5.4 5.4  JAN1G
1953 0.687 2.8 16 APRZ7/NOV14
1954 8.719 7.2 19 JAN19/FEBC2
1955 0.473 4.4 21 NOv11
1956 0.429 9.8 20 JAN26
1957 0.581 1 20 saNi3




WATER YR

1957-58
1958-59
195560
1960-61
1961-62
196263
1963-64
1964-65
1965-66
1966-67
19467-68
1968-6%
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-&2
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89

MEAN

MAX
YEAR
KIN

ocT

0.0
0.0
0.0
0.0
0.0
0.0
1.0
c.0
0.0
1.0
0.0
0.0
65.0
0.0
5.1
0.4
0.0
14.0
1.2
0.0
0.0
1.2
22.0
972.0
3.7
31.0

1.1
44.0
5.6
309.0

49.2

972.0
1980
0.0

STATION KUMBER 11065000
DRAINAGE AREA 186 SQUARE MILES
PERICD OF RECORD 1957 TO 1988 (WY 1984 MISSING)

NOV

0.0
0.0
1.4
7.9
4.8
0.9
31.0
223.0
4700.0
88.0
376.0
0.1
250.0
713.0
1.5
131.0
28.0
0.0
0.7
6.1
0.0
178.0
0.9
1060.0
7.0
1380.0

27.0
1040.0
55.0
475.0

359.8

4700.0
1965
¢.0

DEEC

95.0
0.0
7.3
0.4

i7.0
0.0
6.2

175.0
6380.0
4840.0

41.90
0.5
0.0

466.9
1130.0

32.0

9.1
115.0
c.7
0.0
&635.0
159.0
0.0
709.0
5.0
585.0

1170.0
52.0
107.0
319.0

568.0

6380.0
1965
0.0

JAN

22.0
24.0
11.0
0.2
3.0
0.0
85.0
5.8
3gz.0
1130.0
g.3
19350.0
27.0
15.0
0.0
145.0
795.0
0.0
0.8
0.0
3060.0
340.0
3890.0
513.0
103.0
B44.0

74.0
488.0
341.0
&54.0

1084.7

19550.0
1969
0.9

FEB

1640.0
292.0
9.9
0.0
1300.0
74.0
0.4
0.8
455.0
6.0
0.2
12530.0
455.0
2.7
6.0
2210.0
16.0
31.0
463.0
0.0
4810.0
248.0
20870.0
147.0
53.0
1460.0

10%.0
1860.0
§5.0
54.0

1622.9

20870.0
1980
0.0

MAR

385.0
0.0
1.8
6.9
3.4

18.0

228.0

31.0

506.0

159.6

458.0

3360.0
454.0
48.0
12.0
221.9
87.0
91.0
81.0
0.0
20050.0
2110.0
1650.0
353.0

- 537.0
9000.0

54.0
1550.0
177.0
132.0

13%2.2

20050.0
1978
0.0

. MONTHLY RUNOFF 1IN ACRE-FEET---LYTLE CREEA AT COLTON
ELEVATION 975 FEET

APR

1980.0
0.8
3.4
6.0
0.0

24.0
104.0
428.0
569.0
294.0

B.5

3410.0
1.7
6.9
c.0
0.0

33.0
2.6
2.7
0.0

1750.90

0.0

705.0

50.0
298.0
308.0

0.0

359.0
16.0
276.0

334.4

3410.0
1969
0.0

MAY

1.8
0.0
0.0
0.9
0.2
0.0
0.0
0.0

34.0
0.0
0.9

5390.0
4.0
6.3
0.0

3300.0
0.0
0.0
0.6
0.0

1470.0

24.0
1.5

25.0
0.0
2.4
0.0

13.0
0.0
5.2

342.6

5390, 0
1969
0.0

JUN

0.0
G.0
0.0
0.0
0.0
0.6
0.0
0.0
0.0
21.0
0.0
1100.0
0.0
0.0
0.2
0.0
0.0
0.0
0.7
0.0
3650.0
C.¢
119.0
23.0
c.0
292.0

0.0
32.0
0.0
0.0

174.6

3650.0
1978
0.0

UL

0.0
0.0
6.0
0.0
0.0
0.0
c.0
0.9
0.0
0.0
0.2
241.0
0.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2180.0
0.0
0.0
22.0
3.2
407.0

0.0
8.0
c.0
0.0

95.4

2180.0
1978
0.0

AUG

c.0
0.0
9.0
4.6
0.0

0.0

0.0
0.0
0.0
178.0
c.0
1050.0
0.4
c.0
0.3
0.0
0.0
0.0
0.0
c.0
0.0
0.0
48.0
24.0
0.0
562.0

c.0
1.0
1.2
0.0

62.3

1050.0
1969
0.0

SEP

0.0
0.0
0.0
0.0
0.0

42.0
0.0
0.0
0.0

41.0
0.0

352.0
0.0
0.0
0.0
0.2
0.0
3.2

501.0
0.0

£3.0
0.0

570.0

22.0

22.0

41.0

18.0
183.0
0.0
0.0

£1.9

570.0
1980
0.¢

ANN

3524.8
316.8
34.8
20.0
1356.4
158.6
449 .6
863.6
13026.0
&752.0
893.4
47383.6
957.9
1257.9
114%.1
6039.6
959.1

T 256.8
1052.4
6.1
37668.0
3060.2
27275.5
3920.0
1041.9
14912.4

1453.1
5630.0

797.8
2224.2

6148.1

47383.6
1968-69

6.4
1976-77



LYTLE CREEK AT COLTON
STATION NUMBER 11065000 ELEVATION %75 FEET
DRAINAGE AREA--186 SOQUARE MILES
PERIOD OF RECORD--1957 TO PRESENT (WY 1984 MISSING)

MAX
MEAN MEAN
WATER YEAR DAILY DAILY PEAK
ENDING FLOW  FLOW FLOW
SEP 30 CFS  CFs DATE CFS DATE

1958 4.86 488 APRO4 4080  APRO4
1959 0.44 118 FEB16 1120 FEB16
1960 8.05 2.5 DEC24 52 JAN12
1961 0.03 2.6 NOVO7 64 AUGOA
1962 1.88 371 FEBY1 1520  FEBY!
1963 0.22 28 FEB1D 136 seP18
1964 0.62 67 MaR2Z 594 MAR22
1965 1.19 87  NOV17 470 DEC28
1966 18 2740 DEC29 14800 DEC29
1967 $.32 1630  DECOS 4600  DECO6
1968 1.23 230 MAROS 730 MARDS
1969 85.4 5040 JAN2S 16800 JANZS
1970 1.32 110 MARGH 726 NOVOY
1971 1.74 340 NOVZD 1600 HOV2%
1972 1.59 319 DEC24 2830  DEC24
1973 B.34 1020 FEB11 4810 fEBN
1974 1.3 208 JANDY 815 JANOS
1975 0.35 52 DECO4 462 DECO4
1976 1.45 184  SEP1? 1170 septt
1977 0.01 3.1 NOVI2 77 NOVi2
1978 52 3870 MARO4 17500  MARO4
1979 4.22 340 MAR2Y7 1035 MAR27
1980 37.6 2530 FEB16 8070  FEB16
1981 5.41 135 JAN29 620  JAN29
1982 1.46 203 MAR17 722 MAR1?7
1983 20.5 2040 MAROZ 4000 MAROT
1984 M

1985 2 152  DEC27 348 DECIS
1986 7.77 508  FEB1S 908 JAN3D
1987 1.1 81  JANDS 572 JANDG
1988 3.06 271 JAN1T 1010 JAN17

MAXIMUM DISCHARGE OF RECORD--17,500 CFS ON MARCH &, 1978

B-6
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Lytle Creek near Fontana (8 Mi North of Fontana)
Station Number 11062000

Drainage Area 46.3 square miles
Elevation 2380 feet (slightly lower gage sites before 1943)
pPeriod of Record 1919 to present
No regutation upstreasm, SoCal Edizon and Fontana Union Water Co

divert and collect Lytle Creek flow within 2 and 1/2 miles upstream

MEAN
DAILY )
WATER YEAR FLOW  PEAK MAX COMBINED UNDVRTD DIVERTED
ENDING CMBND  FLOW DAILY RUNGFF  RUNOFF  RUNODEF PERCENT
SEP 30 CFS CFS DATE CFS DATE AC-FT  AC-FT  AC-FT DIVERTED

1919 2.5 L8  ©CTO4 17800 0 17800 100
1920 36.6 329 MARD2 26500 1950 24550  92.6
1921 29.1 140 MART3 21100 100 21000 99.5
1922

1923 34.5 55  G6CTOd 25000 ¢ 25000 100
1924 21.7 42 MAR2Y7 15700 ¢ 15700 100
1925 4.6 34 APROS 10600 6 10600 100
1926 20.3 354  APROG 14700 14700 100
1927 46.6 1370 FEB16 33800 7090 25710 %
1928 23.2 42 FEBO4 16800 0 18800 100
1929 17.5 53 MAR10 12700 0 12700 100
1930 21 57  MAYD4 15200 0 15200 100
1931 18.3 417 APR26 108 APRZH 13300 0 13300 100
1932 39.7 865 FEBOD8 659  FEBO9 28300 4500 24300  84.4
1933 24.3 100 JANTO 55 JANTS 17600 100 17500 §9.4
1934 18.2 560 JANGY 250 JAKO1 13200 920 12280 93
1935 38.3 1500  APROS 296  APROS 27780 3500 24280  87.4
1936 28.8 730 FEBO2 148  FEBG2 20850 1280 19610  93.9
1937 70.8 1256 FEB14 480  FEBOS 51356 14196 35160 8.5
1938 143 25200  MARO2 8960 MAROZ 103900 68200 35700  34.4
1939 36.1 558 SEP2S 26180 1880 24300  92.8
1940 35.5 327 JANOS 25760 1650 24110  93.6
1941 102 573 MARDS 74180  389%0 37190  S0.1
1942 37.2 76 DECIOD 26970 &40 25330 97.6
1943 50 4800  JANZ3 1310 JAN23 65260 31070 34190  52.4
1944 67.4 FEB22 338 FEB22 48830 0440 38390  78.6
1945 4.4 FEBC2 204  FEBOZ 32220 1550 30670  95.2
1946 41.6 MAR30D 571  MAR30 36150 4660 25510 B4.6
1947 45.1 1000 KOVZ0 440  DEC26 32730 6960 25770  78.7
1948 21.4 140 APRO3 49 APR29 15490 100 15390  99.4
1949 16.4 200 JAN2O 26 MY 11900 70 1830  99.4
1950 15 207 DECI® 73 DECI9 10850 34 10546 97.1
1951 10.7 65  APRZS 17  APRZB 7750 33 77 9.6
1952 46.8 1500 JAN1S 469  JAN16 33930 17130 16800 49.5
1953 26.4 98  DECO1 5,  Kov1s 17710 2000 157%0  88.7
1954 23.6 780 JAMZS 123 JANZS 17140 2750 14390 84
1955 20.4 114 KOViY 69 MOVt 14800 320 14486 97.8
1956 18.6 964  JAN26 I8 JAN2S 13450 1370 12080  B9.8 -
1957 16.6 575  JAN12 206 JANT3 12060 1230 10830  89.8
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Lytle Creek near Fontena (8 Mi North of Fontana)

station Number 11062000

Drainage Area 46.3 square miles

Elevation 2380 feet {slightly lower gage sites before 1963}

pericd of Record 1919 to present

No regulation upstream, ScCal Edison and Fontana Union Water Lo
divert and collect Lytle Creek flow within 2 and 1/2 miles upstream

HEAN
DAILY )
YATER YEAR FLOW PEAX MAX COMBINED UNDVRTD DIVERTED
ENDING CMBND ) FLOW DAILY RUNOFF RUNOFF RUKROFF PERCENT
SEP 30 CEs CF$ DATE tFs DATE AC-FT  AC-FT  AC-FT DIVERTED

1958 72.9 1190  APRO3 687  APRO3 52840 35400 17440 33
1959 29 832 FEB16 276 FEB16 20990 3660 17330  82.6
1960 15.8 96  JAN1O 27 JANID 11440 48 11392 99.6
1961 1.6 102 JANZ6 27 JANZS 8400 91 8309  98.9
1962 23.5 760 DECH2 180  FEBOS 17020 4360 12660  74.4
1963 19.3 122 FEB10 75 ' FEBID 13980 345 13635 §7.5
1964 13.1 277  APROY 122 APRO? 9500 381 9119 96
1965 13.9 80  APROY 49 APR10 10040 332 9728  96.7
1966 75.3 $120  DEC29 3010 NOV23 54620 36330 182906 33.5
1967 70.7 7200 DECOS 2260 DECOS 51280 33130 18150  35.4
1968 29.7 336 NOV19 138 NOV19 21560 7540 14020 é5
1949 194 35000  JANZS 8330  JANZ5 140300 128100 12200 8.7
1970 34.8 145  FEB2B 92 MARO1 25210 7350 17860  70.8
1971 23.7 1100 Mov2® 116 DEC2i 17200 2880 14320 &3.3
1972 21 1360  DEC24 373 DECZ4 15250 2830 12370 B1.1
1973 37 1580  FEB11 945  FEB11 26840 9360 17480  65.%
1974 33.3 266 JANO7 166 JANOT 24140 5400 18740 77.6
1975 23.5 199 MARDS 81  MAROS 17010 858 16142 94.9
1976 21 403  SEP1D 92 SEP 15240 899 14341 94.1
1977 20.1 305 JANO3 139 AUGIT 14570 1500 13070 89.7
1978 171 860C  MARDA 3510 MARO4 123800 105700 18100  14.6
1979 74.2 356  MARZ? 199 MAR27 53810 27570 26240  4B.3
1980 163 10330  FEB16 2830 FEB1S 118100 91630 26470  22.4
1981 31.8 266 JANZD 90 JAN29 23060 5580 17480  75.B
1982 33.6 835  MAR17 369 MAR1Y7 24360 7820 16540  &7.9
1983 132 4000  MARDZ 1530  MAROZ 95910 78990 16920  17.6
1984 42.3 420 DEC25 200 DEC2S 30690 13530 17160 55.9
1985 22.9 253 DEC27 135  DEC27 16620 1980 14640  88.1
1986 36 372 JAN3O 203 FEBIS 26130 11180 14950  57.2
1987 20.3 243 JAND4 102 JANDS 14690 2050 12640 86
1988 22.5 480 JANYT 208 JAN1Y 16310 3/60 12750  78.2
AVERAGE 42.3 30652 12397 18255  59.5

MAXTMUM 35500 8960 140300 128100 37190

DATE 25JANGT O2MARZE WY 1969 WY 1969 WY 1941

Average Discharge, Creek only, 70 years: 18.7 cfs ¢13110 acre-feet per year)}

Average Discharge, Combined creek and diversions, 85 years (WYs 1899, 1905-88):

45.0 cfs (32,600 acre-feet/year)
Maximum Discharge on record, Creek only: 35,900 cfs on Jan. 25, 1969
¢same maximum for creek and diversiens)

Minimum Discharge on record, combined creek and diversions: 0.12 cfs (ave, daily)

for Jume 21 and 22, 1976
B8-9
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Precipitation Stations in Lytle Creek Basin1

RAINGAUGES

IN OR NEAR LYTLE-CAJON CREEKS

Recording Rain Gages

Cajon West Summit

Lytle Creek Ranger Station
Lytle Creek Foothill Blvd.
Devere FireStation

Lytie Creek Ranger Sth.

Fontana 5N
Devore

Cajon Junction
Panorama Point

Lake Arrowhead

Precipitation Stations near Lytie Creek Basin

Source 2

HPD

KPD

HPD, LATS
LATS

HPD

Elev.

ft.

4779
2730
1160
2080
2730

Period of
Record

1945-pr
1927-pr

1948-pr

1922-pr

Non-recording Rain Gages

[#1]
SBCFCD
SBLFCD
SBCFCD
cb

2023
2435
3118
3775
5203

1954-84
1927-pr
1944-pr
1935-pr
1940-pr

Wrightwood
Crestline FS2

San Bern Cty Fld Cont Dist Ofc

Demens Creek Debris Basin

Recording Rain Gages

SBCFCD
HPD
LATS
LATS

Mount Baldy Forest Serv. Station LATS

Running Springs

Del Rosa Ranmger Station

Day Canyon

San Bernardino County Hospital

HPD

6038
4900
1040
1900
4300
5965

1957-pr
1971-pr

Kon-recording raingages

SBCFCD
SBCFCD
CD

1 LOCATIONS SHOWN ON PLATE 7

2 LEGEND: CD
HPD
LATS
5BCFCD

1580
2576
1125

B-12

1954-pr
1946-pr
i870-pr

8-0-386
8-0-158
8-0-376

8-0-158

B-0-367
8-0-160
8-0-266

8-0-327

8-0-29
8-0-213

8-0-1868
8-0-371
8-0-24A
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Standard Project Flood Determination

The SPF for Lytle Creek was developed and presented in the 1964 Corps of
Engineers Review Report for Flood Control, Lytle and Warm Creeks, San
Bernardino County, California, October 30, 1964, (Plate 1,Ref.16)

A standard project flood is an estimated or hypothetical flood that might
be expected from the most severe combination of meteorological and
hydrological conditions that are considered reasonably characteristic of the
geographical region involved, excluding extraordinarily rare combinations.

The magnitude of such a flood constitutes a reasonable appraisal of the flood-
producing potentialities of the stream, and is considered a reasonable upper
limit in determining the size of the flood for which flood-control
improvements might be designed.

Estimates of the magnitude of the standard project floods in the areas
considered in that report are based on calculations of runoff that would
result if a storm having the characteristics of the storm of January 21-24,
1943, which centered in the Los Angeles area, were to center over the
considered drainage areas. The estimates are also based on the assumption
that future developments in the drainage areas would render much of the
foothill and valley areas impervious to percolation and that the Lytle Creek
channel would be paved at some future time from the mouths of Lytle Creek and
Cajon Creek Canyons to the Foothill Boulevard inlet structure.

Floods of record.- Little information is available on the magnitude of
floods before 1884, The largest flood of record during the period 1884 to
1962 occurred on February 23, 1891, at which time the peak discharge in the
East Branch of Lytle Creek at the foot of "F" Street (present Colton Avenue
crossing) in San Bernardino was estimated to be 30,000 cubic feet per second.
No information is available regarding the flow along the West Branch of Lytle
Creek at that time. However, assuming the same percent of total flow in the
East and West Branches of Lytle Creek in 1891 as occurred in 1938, the peak
discharge during the 1891 flood for Lytle Creek at Foothill Boulevard is
estimated at 41,200 cubic feet per second. Large floods also occurred on
March 2, 1938, and January 23, 1943, when estimated flows of 30,000 and 14,000
cubic feet per second, respectively, occurred on Lytle Creek at Foothill
Boulevard. Other medium to large floods occurred in 1884, 1886, 1889, 1894,
1903, 1910, 1914, 1916, 1921, 1922, 1927, and 1958. After the 1964 SPF study
was completed, other medium to large floods occurred in 1966, 1967, 1969,
1978, 1980 and 1983.

Floods along the Santa Ana River have generally occurred at the same time
as floods along Lytle Creék. Estimates of discharges of the Santa Ana River
at Riverside Narrows, near Riverside, Calif., indicate that the 1891 and 1938
floods were about the same magnitude - about 100,000 cubic feet per second.

Flood Characteristics - The rate of infiltration of rainfall in the
mountainous parts of the drainage area is low, and the rate of runoff from the
steep slopes is high. During periods of intense rainfall, runoff quickly
concentrates in the canyons and discharges upon the alluvial cones. Heavy

B-19



loads of debris and silt are carried by the streams during large floods.
Floodwaters emerging from Lytle Creek and Cajon Creek Canyons and the Devil

Creek diversion, which empties into Cajon Creek at its confluence with Lytle
Creek are effectively confined above Foothill Boulevard between the levees of
the existing project.

Flood Frequencies - A study was made of the runcff records in and near
the Lytle Creek basin during the 79-year period, 1884-1962, and the peak flows
of all major floods were determined for Lytle Creek at Foothill Boulevard and
for the Santa Ana River at Riverside Narrows. Lytle Creek flows were adjusted
to reflect the 1958 diversion of Devil and Badger Creek (a small creek to the
east of Devil Creek) to Lytle Creek. The Santa Ana River flow data for
Riverside Narrows were adjusted to reflect average future conditions at a
point downstream from Warm Creek.

Estimates Of Peak Discharge - Peak-discharge data used to develop the
discharge-frequency curves for Lytle Creek at Foothill Boulevard and for the
Santa Ana River at Riverside Narrows for the 79-year period 1884-1962 are
given in the following table:

Estimated and recorded peak discharges for Lytle Creek at Foothill Blvd,
g 188h-1962 - Santa Ana River basin, Calif, '
Floods in order of Estimated : :
decreasing magnitude ® 3 ! :
: discharge : disg;::;:* : Bource of information
Ho. ¢ Date . : of record . .
; ; Cubic :l’e:et ; Cubjc feet ; .
: : per second : per second : R
1.....; Feb, 23, 1891 : 41,200 : BZ,k00 : USGS - WSP-bhlhews,
2..5..4 Mar. 2, 2938 1, 30,000 : 32,300 1 (**).
3u.0e.t Mar. 6, 1884 : - 20,000 : 21,200 ¢ (%),
h.... : Jen. 27, 1916 ¢ 15,%0 = 17,100 : USGS - WSP-4e6.
5,v.e.7 Jen, 18, 1916 : 16,000 ¢ 16,400 ¢ To.
Goo...2 Feb, 21, 291k ¢~ 16,000 : 16,100 ¢ USGS - WSE-UAT,
Tewrset Feb, 1T, 1884, : 14,000 3 14,600 ¢ USGS - WSP-981.
8.....0 Jan. 23, 1943 : 1%,000 : 14,400 3 USGS - WSP-1315B,
9urv-uz Mar, 15, 1889 : 11,000 ¢ 11,500 1 (%%},
10....t Dec. 25, 1889 : 16,000 ¢ 10,600 1 {¥*x),
3....: Jan. 1, 1910 : 9,500 : 9,500 ¢ E***).
12....: Jan, 19, 1886 : 9,000 : 9,500 1 (**¥),
13....t Feb. 9, 1922 : 8,000 : 8,100 @ (=%},
ak....s Apr. 1, 1903 ¢ 7,000 3 7,500 1 (%)
15....: Dec. 20, 1921 : 6,000 : 6,300 1 {wnx})
16....: Dec. 19, 1894 : 6,000 : 6,300 @ gm}.
17....: Jan. 18, 191k : k,900 : 5,000 ¢ (%%},
18....: Feb. 16, 1927 & 3,500 : 3,800 1 (#»%),
19....: Feb. 22, 194k : 3,700 : 3,700 ¢ (#*¥).
20....: Jan. 26, 1890 : 3,500 t 3,700 ¢ (%%}
21,,..t Jan. 8, 1650 : 3,600 2 3,600 3 {#¥*},
20..,.% Maxr. h, 1943 : 3,500 : 3,00 ¢ sﬂ*).
23....1 Mar, L, 29LL : 2,800 : 3,200 : mg
24, ...t Mar, 22, 1893 : 3,000 * 3,100 (¥},

# A1) discharges were adjusted to include the inflow from Devil and
Badger Creeks, which were @iverted into Lytle Creek in 1954,

#+ Computed by U.S. Army Engineer District, Los Angeles.

%% Estimated from discharges of tributaries and nearby atreems.
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The tables on pages B-24 - B-27 are extracted from the 1964 reference
previously cited. Precipitation and runoff data were gathered from stations
as shown on Plate 7 and identified in tables 2 & 3. Table 1 shows a summary
of climatological data for San Bernardine (1870-1961); Table 2 gives
identification of precipitation stations to determine the SPF; Table 3 gives
information on stream gauges located within the Lytle-Cajon drainage area.

Determination Of The Standard Project Flood - The standard project flood
was determined at each of the selected concentration peints by the following
procedure: (a) Determination of unit-time increments of precipitation for each
subarea, (b) determination of effective precipitation by subtraction of loss
rate, (¢) determination of subarea surface-runoff hydrograph by application of
subarea synthetic unit-hydrograph values to the unit-period effective
precipitation, (d) determination of subarea total runoff hydrograph by
addition of base flow and subtraction of channel-percolation losses, and
(g) determination of total flood hydrograph for the concentration points by
channel routing and combining subarea hydrographs as required.

Discharge-frequency curves for Lytle Creek at Foothill Boulevard and
Santa Ana River downstream from Warm Creek were developed.(see plate B-1) The
estimated frequencies of uncontrolled floods of various magnitudes for the two
points are given in the following table:

Estimated flood frequencies - Lytle Creek at Foothill Blvd. and the
Santa Ana River at Warm Creek, Santz Ana River basin, Calif.
NOTE: LYTLE CREEX AT FOOTHILL REPRESENTS INFLOW TO LYTLE CREEK INTAKE STRUCTURE

Uncontrolled reak discharges
Number of times that flood

would be equeled or
exceeded in 100 years

: 5 .
Lytle Creek at : -onva Ana River

Foothill Blvd, : downstream from
-, Warm Creek

LI T T Y R

X}

Cubic feet Cubic feet

¢ per second : per second
0-30-..-cocaoo.oc-oco--oo-oo---o: *, ,000 M *227,000

0.361essvotenncancsnsnavannosnnel . 80,000 : 218,000
0.6 e sivreecnnnaroernonransnsnnes 60,000 : 178,000
00T eneneasccaornsraseconnnnenant L8,000 : 150,000
1 S L2,000 : 136,000
O 33,000 : 110,000
T S ' 90,000
¢ D 65,000
R B S 50,000
e etteneeesoensnancaosnancneaestioensascanoanenest 38,000
*  Standard project flood. PERIQD OF RECORD: 1884-18962

NOTE: THE FOLLOWING SPF WAS DEVELOPED IN 1964,
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The peak discharges of the standard project flood at pertinent points on
Lytle.and Warm Creeks and on the Santa Ana River are given in the following
table:

Estimated peak discharges of the standard projéct flood on Lytle
and Warm Creeks and on the Santa Ana River, Santa Ana River
basin, Calif.

Location Peak
discharges¥*

wt e we aw

an

Cubic feet

Lytle Creek: : per second
A't FOOthin Bl‘\rd---......o..........-o.---.......: ,OO'O

Fast Branch of Lytle Creek at Warm Creek.........: 58,000

West Branch of Lytle Creek at Warm Creek.........: 30,500
Warm Creek: :

Upstream from East Branch of Lytle Creek.........: *¥%9,000

Downstream from Bast Branch of Lytle Creek.......: 60,000

Downstream from West Branch of ILytle Creek.......: 9¢, 000
Santa Ana River: :

Upstream £rom Warm CreeKsessoecsoovscosacannsasost 156,000

Downstream from Warm Creek..c.cecesvscnsansrocnnndl 227,000

% Peak discharges are based on the assumption thai much of the
foothill and valley areas will be impervious to percolation due
to future urban and commercial developments and that Lytle Creek
would be a paved channel from the mouths of liytle and Cajon Creek
Canyons to the Foothill Blvd. inlet structure.

¥* Based on local storm of March 3-k, 1943,

Discharges for locatioms on the Santa Ana River downstream and upstream
of Warm Creek were recomputed for subareas contributing downstream of Lytle
Creek Intake Structure to account for increased impervious area than
previously calculated. The 1969 COE General Design Memorandum No. 1 for Lytle
and Warm Creeks San Bernmardino County, California computed design values of
234,000 and 167,000 cubic feet per secomd respectively for these locatioms.
Subsequent hydrologic studies performed in support of the Santa Ana River
Project produced revised SPF and discharge frequency estimates on the
mainstream Santa Ana River from those shawn above and in Plate B-1.
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Table 1

Summary of climatological datae at San Bernardino (station No. §-0-2hA)x, Lytle
and Warm Creeks, Sants Ana River basin, Celif.

(2]

Temperature

. Precipitation
: (period of record 1891-1961 )% * (period of record 1870-1961)%kx
Month ° * "

; Mesn . Becord . Record  Meapn - Maximum . Minimum

. monthly | highest .. lowest ° monthly . monthly , monthly

: Degrees ¢ Degrees ¢ Degrees : : :

: Fahrenheit : Fahrenheit : FEE%EEEEit : Inches : Inches : Inches
Jan.sves 47,0 : 92 iT 3.26 : 15.51 ¢ 0
Feb....: 58.0 : 93 : 21 3.2%1 : 12.20 : 0
Mar....: 56.2 @ g7 26 2.73 : 1C.10 0
ADr....: 60.3 103 : 27 : 143 9.35 ¢ 0
May....: 64,5 109 33 .58 : 3.34 ¢ 0
June...: 70.5 : 116 : 37 09 : 1.02 0
July...: 76.9 : 16 : L2 : .03 : RI-R 0
Aug....: 6.8 : 116 b2 20 3 2.16 : 0
Bept...: 72.9 : 15 : 36 : 21 2.37 0
Cetonans 65.h 107 29 I3 : L.,63 : 0
Nove...: 58.1 3 99 : 2k 1.26 : T50 ¢ 0
Pec....: 52.9 93 : 17 : 2.7 @ 10.85 : 0

¥*

See pl. 1 for location of statlon, which is numbered in sccordance with
quadrangle-index system of the U.S. Ammy Engineer District, Los Angeles, Corps
0f Engineers. e

** Meanwannual temperature for period of récord i1s 63.3 degrees Fahrenheit.
***% Mean-annual precipitation for period of record is 16.41 inches.

NOTE.--Above data from U.S5. Weather Bureau climatological data.

STATIONS SHOWN ON PLATE 7
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Table 2

Precipitabion stations In and near dreinsge sreas of Lytle end

Warm Creeks, Sante Ana River basin, Calif.

N . : Cecgraphie : } . Com~  Tiyear _
. : Eleva- " voordinates : Perted of record D plete ©  wmean- : A
No.% : Station*  Ciiem o n TR e, vears | seasonal  AthOr
: : P oLati- ] longie [ U0 tine o OF [ precipi- P 1TV
} : T R RE 3 PECOTCEITR 2 pocord © tation®#¥ ©
: : H : :_pege ! gege : : :
: H : Deprees : Degrees : H H H B
: : gnd : and & H H : :
. H 1 Feet @ minutes : minutes s : : : Inches
B-0-114...: Glepn Ranche.e..ooa.in oot 3,250 1 3W15 ; TIIT-3L ¢ (#F) 2 1899-1948 21 3.2 : USWB,
8-0-11R...: Glenn Raneh.ec.von.on. veret 3,250 3-15 ¢ 117-29 : 19k2-63 ¢ {HD s 22y {#HY 1 Do.
‘B-0-124...: Sauirrel Inn Mo. l..... eeer 5,239 ¢ 3-lhoe 21735 ¢ () @ 1900-63 b . ha2.7 + SEoFOD.
8-0-12B...: Sguirrel Ian Mo. 2........: 5,680 ¢ 342k : 1a7-2% :  {#F) : 193-63 32 : 4.6 + Do,
8-0-15....: Lytle Creek Powerhouse....: 2,250 : 3h-12 . 17-27: (#f) ¢+ 1906-63 ; ST : 3.2 2 yswm.
8-0-2bA...: San Bernerdinc County T 1,125 3H-08 @ 1a7-16 : {#F) : 1870-1963 : 93 : 16.9 :  Do.
- :  Hospitel. H : H : H . : : -
8u0~24B...; Perpris Eill...... PP : 1,280 ¢ 3400 ; 13726 : %##) + 1935-63 1 M 2 16.9 : SBCFCD.
8-0-23....: Santa Ana River FH Mo. L..: 2,765 : 34-09 : 117-03 : ﬁg : 190h-63 : 59 : 26.8 : USWB.
B-0-26.,..: M{11 Creek No. 2..vvvvseon: 2,900 1 3W-05 ; 117-02 ¢ (#F) : 1903-62 : 60 : 2.8 : TDo.
BeOm2Tuuve; Redland@B.ucecersonnssaserst 1,308 ¢ 3403 ¢+ 127-11 ¢+ () : 1888-1963 : 5 2 1%.8 ;. Do.
B-0-25....1 Camp Bald¥.eeevversroressrt B,275 1 F-lb ¢ 117-LO :; 2927463 : 192063 L3 . 32.5 ; Do.
Bu0-30,...; Arrowhead Springs....... ser 2,000 3 311 : 137-16 :  {#f) : 190925 16 : 23.0 ; Do.
8-0-32....t Atopa Runch-Reche : L,750: 300 1L7-15 @ (#F) : 192063 k3 ; 1h.6 1 Dum.
- +  Canyon. : t H H : s : :
B-0-T7-vss: Kelly's Camperaaraaa. v 8,300 3 3b-1h: 73 ;. () - 1930-43 . 13 : 47.6 ; LACFCD,
B-0-98....: Bermett Ranehessvesvsnnaaet 1,850 ¢ 3420 ¢ 117-27 : #g s 1918-53 35 2 25.7 ; DWR.
Be(~%G...s: Lytle Creek Intake........t 2,360 ; 3be12 : 1N7-27 : ﬁ + 1926-63 s C37 s ko.3: Do
A0-200...: Devore REnch.esesessaraaess 2,500 = 3-1k ¢ 217-25 ) s 191963 AT 32.6 : USWE.
£-0-101...: Devil Canyon Gaté.........: 1,880 1 3412 : 117-20 : 1912-63 : 1912-63 : 51+ 23.4 : SBCFCD.
£-0-103...% Devil Canyon-Panorama.....: 3,758 ¢ 3414 : 117-19 : 1929-38 : 1926-38 . g : 23.4 ; DVR.
Be0-104...; Imke Arrowhend.c.s....eeae2 5,150 ¢ 3415 : 117-12 ;  (#F) : 1801-1940 L9 . 35.8 ; LA Corp
B-0-105.,.: Running SpringSe.srese-ara1 6,050 ¢ 12 : 1T7-06 :  (#F) : 193-63 29 : L0.3 : DWR.
B-0-106...1 Lytle Creek PH No, 2......% 1,590 : 3409 : I117-2h : (#F) :-1926-L3 . 16 15.2 :  Do.
Bul=107,..¢ lytle Creck Baseline......: 1,225 : 34-07 : I117-21 : #) o 19e6-63 7 17.7: De.
. B-0D-108...1 Ban no-Hanford....: 1,08 : 3406 : 117-3T7 : (#F) : 1929-63 . 3 14.6 ; USWE.
‘B-0-10%...1 Colton City Hall......... .1 975 : 3W-0h : NT-39 :  (#HF) : 1923-63 ho 15.2 ; DWR.
B-0-110...: Highland - COrWil.s..aausa3 1,340 1 3408 : I117-23 : #) : 1908-43 55 . 18.0 :  Do.
‘BuO=lll...t Highland - Ewing......srsst 1,450 ¢ 34-08 : H7-12 : (#) =+ 192445 20 18,1 ¢+ Do.
8-0-112,..r E. Eighland - Orange......: 1,520 1 34807 5 2710 : ({(#) : L947-63 : 16 ; %1 ¢ Do.
B-0-113.,.7 Santa Ans River PH No. 3..: 1,970 1 3406 3 1I17-06 : 1939-63 : 100463 : 59 1 20.6 : USWE.
8-0-11k..,: Rediands - Crafton : 2,10 : 303 : NT-06:  (#F) : 1930-63 33 : 16.3 : DVR,
1 Helghts. : H H H H H H H .
§0-115...: Mentone - Craftom Oramge : 1,650 ; 3404 1 17-08 : (##) : 1929-63 : BHr 164 : Do, S
H Growers. H H t : : : : :
8-0-12%...; Crown Jewel - Redlands....t! 1,285 ; 3%-05 ¢+ 117-13 : {f) : 192045 15 13.8 :+  De.
B-0-135A. .+ Yucaipa - Avmett..... vesest 2,850 ; 3024 127-02 @ {#F) : 1o2k-hs 20 : 18,8 :  Do.
8-0-135B..: Yueaipa - SECFCD..evvs-seaz 5,705 ¢ =01 ¢ 117-Ok ¢ 1543-63 : 1043-63 : 20 : (#H) : SECFCD.
‘8-0-13T...: Redlands = Anderscfies.....: 1,860 ¢ 34-03 ¢ 117-10 : (#f) : 1930-63 : 33 : 1k.k ;  bo.
8-0-147...: Colton - SCE Substation...: 940 ¢  3-03 ¢ 117-10 : [#f} : 1929-63 - 3 13.3 :  be.
8-0-154 Colbom - SPRRe.esesesneseat  OT5 ¢ 34=0h ¢ I117-15 1 (#F} 3 2BT7-1963 : 86 1 15.1 : Do.
8-0-358...1 Iytle Creek Renger Sta....: 2,760 : 3414 ¢ 117-29: #; r 1930-63 33 ¢ 37.8 : USWB.
B-0-159.,.: Lytie Creck POV Covyeenesnd 2,360 1 3812 @ HT-27 : {Ff) : 192563 : B 32.8 : Do.
B0-160. ..+ Panorams Meintenanee,.....t 5,000 ¢ 34-24 ¢ 117-28 : ##) & 1935-ks = T 25.8 + DWR.
s-o-lgﬁ...a Riolto - AJBIBseesroroensaea? 1,175 ¢  34-05 : 127-23 : #) : 194063 23 : 16.7 :+ Do.
8-0-15%,..: Fast Righlapd - Gold s 1, 2 BeoT: MUT-A0: (#F) : 19063 33 : 7.2 : Do.
‘ +  Buckle Assn, 1 : : : : s : :
8-0-165B..t Bedlands JumetioNss.seseeet 1,255 ¢ 34-02 ¢ 117-13 1 1935-63 + 1935-63 28 ; (#H#) : SECFCD.
‘B-0-166A..: Craftonville - SFER.......t 1,759 : 34-O% : 117-08 : {#f) : 1892-1918 : 26 : 315.2 ; USWB.
B-0-166B, .1 Cratton - GBCFCD..eeserne-f 2,120 1 34-03 : 137-06 : 1527-63 : 1927-63 : 36+ [#H) : SECFCD.
£-0~167.,.: Cajor Renger Sth..... veseat 2,500 : 34-19: MNT-59:  (#H) : 1%21-3 9 23.9 : Do.
8-0-17h..,: Miil reek Ranger Sté.....: 2,750 1 306 2 117-02 + (#¥) : 192651 : 6 : 22.8 1 Do.
B-0-181R..: Devil Canyo..srceersersased 2,780 ¢ 34-1h : 117-20 : 2937-&k & 1527-63 : 36 : 29.5 + Do.
8-0-1B6B..: Del Rosa fenger Sta.......: 1,580 &+ 3%-20 ¢ 117-15 ; 1943-63 : 1934%-63 : 29 : {(##) : Do.
B-g~158,,.: Burton's Raneh.. s bboo s 327 . 1AT-2h :  (#F) : 1o0k-15 - 11 . . k2.3 3 LA Corp.
8-0-200,.,: Grass Valley.... s 5,190 ; 3-15: 17213 (FH) o 1893195 14 . 3.5 : Do.
£-0-201...¢ Cejon Paes Summit No. 2...; 3,820 ¢+ 3203 NT-25 3 (FF) : 1904-15 9 17.2 ; USWB.
8-0-204...1 Deep Creek.v.curenens serest 5,200 r -1k 17-07 ¢ Eﬁ} : 1893-1915 : 18 : 3.6 : LA Corp.
B-0-205...: Morges,s.ercrannnnos veeenet 5,250 3 31k : 117-15 : ##] @ 18p2-1915 23 : 53.9 : DWR-
$0-D00A. .+ Crestline.....sseesessscset 4,865 ¢ 315 117-18 : 1940-53 : 1939-53 13 38.3 : UsSWB.
B-0-210...: Devil Canyon USFS..caurn.n 2,78l : 312 ; 117-18 5 1927-kbk @ 1527-4 g 3.1 : Do.
£-0-213...: Running Springs 1 Be......: 5,965 ¢ =12 ¢ 117-05 : 193963 : 1939-63 2 3 3.3 : Do
B0n207.. 1t BLOGDADEEOD. +reeassersveves 1,200 ¢ 34=0h ¢ 117-28 ¢ (#F) : 1952-63 1 ;. (#H)} : SECFOD.
#-0-235...: Cajon Creek Muscoy Rench..: 1,500 3 3%-20: 117-22 @ (#f) : 1928-38 . T 22.7 3 DWR.
Bu0-253..,5 Redlande ~ BwInge-.-ve-sast 1,750 ¢ 3%=09 1 I17-13 : (&) : 192k-b5 21 s 18.1 : Do
B0-26100vt MIECOF.rarrosrsnracnnesessd 1,267 3 -08 3 137-20 3 (#) : 294063 : 23 : 17.2 ; Do.
BeQ-262...: Btivands - Moore,.........: 1,620 1  3-09 ;3 1IT-2T ¢ (#H} : 154B-63 : 15 1.2 : Do.
8-0-266...1 Lake Arrowheed... wveest 5,205 :  3be15  1I7-11 ¢ (F#) & 10b0-63 23 & L3, T & USWB.
B-0-278...: Fleming'm Mi1l,4oeerasneent 5,010 3 3W15 ;@ 117-12 ¢ (#4) : 2893-1900 : T 42.6 ; DWR.
BeO-2TBy..t TRLMOAEE  coausrarareansaset 5,750 5 3=15 ¢ 137-1h :  (Hf) 1 1893-1900 : 6 : 48.2 ; Do
?ee footrnotea at end of table. e

STATIONS SHOWN ON PLATE 7
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Table 2--Contipued

Frecipitation stations In and near drainage avens of iertle and Worx Creeks, Santa Anm River basin, Calif,

N : : Geopraphie : b Com- [ T3-year
: . Eleva- . coordinates Pericd of record " plete . mean- : Author-
Fo.® Stationtx : tion : B : Record- :  Nom- ; years | seasonal | Ty .y

. . , Iati . lomgi- in : recording : of . precipl-

: ; :otude | tude | &&&E G F s;ie € 7 record ! tationwwx !

: : : Degrees : Degrees : : H ] H

: H ¢+ and o and : H H :

. 1 Feet : minutes : minutes ; t H 3 Inches @
8-0-327...: Sen Bernardino County : 1,080+~ 307 : 117-12 : 1941-63 : 1941-63 : 22 : "(FHF)° : SECFCD.

: Garege . : : : H H : : H
8-0-355...: Stravberry Peok Lookout...: 6,150 ¢ 3b-2h : 117-1% : (#) : 12953-63 10+ (#FF) : CE.
8-0-367...1 Cajon Junctions.sseesersae? 3,120 1 3410 3 I1T7-28 : 1943-63 : 1943-63 : 20 ;. (#%) @ SBCFCD.
B-0-3T1...; D&Y CBNYOD.czssesasssansns: 2,576 1 3W-11 : L1732 : {#F) : 1047-63 % : (#HH) + Do,
B-0-376...1 Lytle Creek - Foothill s 1,160 1 3h-06 ¢ 117-P0 ¢ (#F) : 194T-63 : 16 ;.  (#4#) : UswB.

: Blwd. H : H H : H H H
B-0-385...: Crestline-Lake Gregory....: &4,485 : 3414 : 117-16 ; 1953-63 : 195363 : A6 (H#) @ Do
B-0-386...; Cajon Weet Bummit.........: %780 : 34-23: 117-3b : 193%-63 : 1939-63 : 2k . (FE) : Do
B-0-387...: Etivanda,...... vrrarannann : 1,390 ¢ 3W-08 : 117-31 : 19h8-63 : 1054B-63 15 : (#¥) : Do.
Br0-388...: Plue JaFeeesesvoasivesrasel 5,400 ¢+ 313 1 117-1k ¢ ##) : 1958-63 5 ¢ (H-#g : SBCFCD.
BP-123...: Bl Cagco Sta. - SPRR......: L1,B7Th : 33-59 : 117-0T : #) 2 18991918 19 ;. (HE + USWB.
8-P-205.,.: Moreno Mutual Water Co. - @ 2,295 : 33-58 : 117-02 : ) 1g28-hs . 6 16.0 : DWR.

H Singletcn. - H H : : H H T :
BP-206,..: Moremo Mutusl Water Co. = @ 1,550 @ 33-55 : 117-1¢: {#f) : 1927-ks5 s 11.0 ; 5C5.

. ¢t Hepdricks. H H H H H H H :
8-P-292...: Sen Timoteo...... wiesesensd 1,603 33-58 @ 117-07 : f!l#g T 1953-63 : 10 :  (#¥) : SECFCD.
9-0-3.....: Holeomb,..cvn.s seesvassnesl To240 ¢ 3418+ 116-55 : ¥} : 190918 g : 17.8 ; DR,
G-0-%.....; Blg Bear lake - Pregton...: 6,800 ; 3-14 : 216-55 : #g s 193-%2 11 2.5 ¢ Do
O=0-Gesrav: Seven DBKBesvourrrenarsose 5,057 3 311 : 16-57 1+ (##) 1 1909-55 1 b1 27.1 : USWE.
9~(~8.,,..t Big Bear lake - Ridecut...: 6, : 3h-1bh ; 116-57 : ##) o+ 192843 12 . 32.0 3+ DWR.
5-0-11....: Forest HEoame - Edison t 5,100 : 3405 11656 : (F) : 1930-45 1h 35.2 :  Do.

H Intake. H H : H H H H H
G-0~11B,..: M{11 Creek Intake.........t 5,945 1 34-05 1 116-56 : 194B-63 : 1948-63 : 15 : 35.2 ; USWB.
Gu0-12....7 Reywood FLlak..veeuns .t 6,620 ¢ 3h-03: 16-k9: (M) : 19W-63 : 32 3.3 : Do.
9-0-13....: Big Bear Lake Duom. : 6,85 :  3h-al ¢ 116-58 ; 19K0-63 ¢ 1892-1963 : T 3T.2 : Do,
S-0-1k,...1 Crmp ARgElUE...resss 1 5, TT0 ;. 3409 ; 116-59 : 19?9-63 : 1939-63 2k 3 29.8 : Do.
9-0-15,...1 Comverse Bursery.... .t 6,000 3 312 ; 136-5h ¢ (#F) : 192217 5 : 27.6 : Do.
0e0-1T.0..: Dpper MII] Creekisiseaaasst 5,600 1+ 34-05 3 116-55 5 1939-5T : 193%-57 18 . 3BT : Io.
$-0-25....3 Sante Ann River - Filerea : 5,230 ; 3410 : 13657 : [#F) : 18951902 : T: 30.8 ; DWR.

H Repervair. : H H H H H H H
O-0=26A, .01 OBK GLED.u.rreusnvesvassse: 5,900 1 3he0l ; 116-56 ; {#F} : 1900-06 : 9 - 20.8 ; UsDA.
O-0-26B..01 OBk (leNesvivarsmararnsnsel 4,700 1 303 ¢ 116-57 : 193463 ; 1934-63 : 29« (##) : sBCFCD.
=0-3T....: Big Bany iake TD,eoven..ez 6,745 ¢ 3=15 ; 116-55 : (#F) : 19k0-63 ; 23 3 (##) : UsWR.
6-0-3B,...; Big Bear Lake Cit¥........: 6,800 : 316 116-50 : : 1942-63 2 : (M4 . sECFCD.
9-0-h0...ot Oak Glew - SB 122...4..0003 H,080 1 3403 : 116-58 : + 1952763 s i) 0 Do
9-0-Ml,...: Oxk Glew - SB 1Th..s...uaer 5,500 1 34=02 ¢ 116-55 2 ) 1 195T-63 : 6: {#4F) : Do,
GePaleseser PEMIMONt, veeesrssassassnsd 2,613 ¢+ 3356 ¢ 116-59 @ 1957-63 : 1888-1963 : 5 18.8 ; USWB.
9-PrB.....5 Beaumont ing Flant....: 3,045 ¢ 33-59 ; A16-58 ¢ 1535-h1 : 191163 : 52 : 22.2 ; Do.
9-F-Tl.v..: Beavmont £ Bovvveenrronenss 2,605 1 33-56 5 11658 : 19%9-5T : 1539-63 : oy 15.6 : Do.

: : H H 3 1 H 3 H

*  Stations mmbered in sccordesce with quadrangie-index system of the U.S. Army Engineer District, Los Angeles,
Corps of Engineers. - .,

*E See pl. 1 for locaticna. E .

#% Computed to a common T3-yesr {1670-1543) mean by index-of-witness method. )

# CE indicstes Corps of Emgineerz; DWR, Department of Water Reacurces; LACFCD, Los Angeles County Flood Cenirol
District; LA Corp., Lake Arrowhead Corporation; SBECFUD, San Bernardize County Flood Control District; 505, Soil Con-
pervetion Service; USDA, United States Departwment of Agriculture; and USWE, United States Weather Bureau.

## ¥ot applicable. .

##§ Not coomputed.
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Table 3

Princi stream gaging statiopp snd pertinent date ip and near the &ral
Gante Ans River baesin, Calif,

o arass of Lytle and Wars Creeks,

Statien ! Drain- : Period : Discharge of record
foage ol
, 8 Stream t Location* t area 3 a ! Average ! Pask

Xo : X on . : TEeeor . Verag N TTONE et

H H H i H H H

: t t t { Cuble ¢ fLuble 1

: H t 8 e | :feet;%r:raetmr:

t H i mileg { i Becon 1 pecond !
1....t Sents Ana River.....t At "E" Street bridge kgt 1o939-s5h 1@ 12.5 1 7,600 ) Jan, 24, 1943

! 1+ near Sen Bermardinc. i 1 $ 4 1
B st udunsantenseresnss? Near San Bermardino,...! 302 ! 1928437 1 1 11,000t Peb. 6, 1

1 t H w2 195h-61 ¢ Ty ’ : » 1937
FrerataeelOuareecsnannvoonet Nenr Mentone....osuaast 202 1896-19861 £0.0 ¢+ 52,300 1 Mer. 2, 1938
h....1 San Timoteo Creek...: Near Loma Linda.i...>..t 125 1 195k-61 ¢ 1.3 1,050 1 Apr. 1, 1958
Surastres@Orrnsnnerinranesst Near Redlandsa.cevssisat 123 1 1926-61 ¢ 1.b} 7,460 1 Mar. 2, 1938
Z....1 varm Creek/ i, olins Hear Coltona...vavveovdd 252 4 1520461 @ L3.6 1 27,500 Do,
Te...t Clty Creek.......ses Near Highland......c..ud 19.8 ¢+ 1919-61 B.o ¢ 6,900 To.
B....: Flunge Creek........: Near Bagt Highlands....: 16.6 t 1519-61 ¢ 5.7 % 5,340 1. - Do,
Q...ei MI1Y Creekos.....s0st Near Mentone...... ceseat  SLT 1 193961 3 3.1 1 1,500 | Dee. 23, 1945
200, e s@0uniaseneseonniast Hear Craftonville......i 39.9 ¢ igi$‘§ﬁ P12 : 18,100 ! Mar. 2, 1938
\1...: Little San Gorgonio : Near Bomumonte.isee...o: 2.6 1 1948-81 [ 1t 320 1 Aug. 23, 1955

1 Creek. H H H l H H :
12...1 Iytle Creek..ivvesenl (West Branch) at 1 (=) ¢ 1928-45 By 13,000 ¢ Jan. 23, 1953

1 H Colton. H H H i H H _
13.--fese@0ennsesarsnroarest (East Branch) at ¢ (e} ¢ 1925-57 5.3 : 21,500 : Mar. 2, 1938

H t  San Bernavdino. H H 1 : t
1501 8veel0urnonnasssssssast Hear Fontanas.s..ocevssd 46.9 ¢ 1518.-61 : 10,5 + 25,200 :+ Do,
15.--% Lone Pine Creek.....: Near Keenbrook.....cessl 15.0 : igﬁg:g? : 1.2} 6,180 1 To.
16...4 Cajon Cresi.......s .t Near Keenbrook.s...essd 40,9 t .1919-6% i 8.6 1+ 14,500 : Mar. 2, 1938
11...: Devil Cenyon Creek..: Near San Bernardino..¢.: . :.‘igi;:él ; .70 3,320 f Do
18...: East Twin Creek.....t Hear Arrovhead : 6 1 1919-81 1 L5t 3,360 D

: $ Springs. | ! § § : r
19...} Waterman Cenyoen t...dc:m.................= 4.6} 1911-1 ‘ 2.6 ¢ 2,35(}: Do.

' t 1 t 1919-61 ! H

, Creek. t t t t : :

* gee pl. 1 for locmtlon.
** Indeterminate.

NOTE.--Above dats ere from recorde publiehed in

STATIONS SHOWN ON PLATE 7
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Larger Floods - The Lytie Creek Intake Structure was not designed to
detain or attenuate floodwaters. No storage is dedicated for flood control
and no reservoir routings were done in the original design. The structure

solely diverts flows into the two improved downstream channels, the West and
East Branch.

Current standards for dam construction require that a hypothetical
probable maximum flood (PMF) be routed through the project to ensure its
adequacy against overtopping. This standard was not used for this diversion
structure, however, the possible occurence of larger-than-design floods was
accounted for by providing gate settings for the West Branch tainter gate that
controls outflow to channel capacity for as long as possible. The wider East
Branch Channel has more space (100 ft wide channel compared to 40 ft for the
West Branch Chammel) in the freeboard allowance of 2 ft to pass larger-than-

design flows. The Intake Structure could pass 133 percent of the SPF peak
flow before being overtopped.
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EXHBIT C

TAI NTER GATE AND BACKUP GENERATOR

OPERATI ON | NSTRUCTI ONS



GATE OPERATING INSTRUCTIONS
LYTLE CREEK INTAKE STRUCTURE

Uncover Seismic Machine

Put Paper in Drum (Set Paper On Graff at 20.4 - Use Slot)
Put Springs Around Drum (2 Each)

Put Pencil in Holder

Start Seismic Machine

(1) Fill Dut Forms ( Date,Time,etc. ) Set Contrel Box (Near Engine) Left
Handle Up

(2) Start Gate DOWN (Takes About 20 Minutes) Record Time annnd Reading
(3) When Gate is Down RN Amber Light Comes On - Record Time and Reading

IF RED LIGHT COMES ON - STOP AND BACK UP

(4) Start Gate Up (Takes About 20 Minutes) Record Time and Reading
(5) When Gate is UP -—) Amber Light Comes On Record Time and Reading

IF RED LIGHT COMES ON - STOP AND BACK UP

Shut 0ff Power - Both Handles Down
- Both End Switches Down And Center Switch Up

BACKUP GEMNERATOR INSTRUCTIONS

* IF MOTOR STARTS WITH POWER ON - PANEL *
WILL BE BLOWN OUT (It Has Happened)

Turn On Gasoline

Turn On Switch (Turn Switch)

Choke

Push Top And Bottom Buttons Simultaneously To Start
After Warm Up Throtal To 1250 R.P.M.

Adjust Voltage To 240 Volts - Check AlLL Three (3) Phases

Edison - L(SW) UP
1(SW) DOWN

Motor - 4(SW) DOWN
1(SW) UP



start Gate Down =~ Record Time And Reading
Proceed As In Steps 1 through 5

Start Gate UP - CHECK MOTOR FOR RPM LEVEL AND VOLTAGE 1250 RPHM
240 Volts
Record Time And Reading

Stop At Starting Point (20.4)

put In Gallons of Gasoline Before And After Running Mator
Motor Uses About 4 Gallons of Gasoline And Runs
For Abgout 1 Hour Per Test

Left Handle On Control Panel - Center Position
Right Handle On Control Panel - UP Position
End Switches - up
Center Switch - DOWN
WHEN LEAVE - LEFT HANDLE IN CENTER POSITION *
QE,/
SOURCE: SBEFCD c-2 S
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EXH BIT D

USACCE SUGGESTED FORMS FOR

DATA REPORTI NG



EXAMPLE OF SEM ANNUAL REPORT



Executed copies of the permit documents issued are inclosed for your
files,

2. The status of maintenance measures indicated in the previous
report as being required or as suggested by the representatives of the
Commander is as follows:

(Statement of maintenance operations, item by item
with percent completion)
f. The fiscal statement of the superintendent’s operations for the

current report period is as follows:

(Labor Material Equipment Overhead Total)

1. Inspection

2. Maintenance

3. Flood-fighting operations

Total

Respectfully submitted

Superintendent of Works
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~. {1700} 18

RAINFALL RECORD

STATION

[JHOURLY

[Joawy

DATE

TIME OF
HR DA | READING

*
GAGE
READING

STORM
TOTAL

SEASON
TOTAL

OBRSERVER

REMARKS
[(SHDW, TERMP.,, ETC))

0000} ¢

0100 2

0200§ 3

0300] 4

0400} 5

05001 6

0500} 7

0700f 8

¢800| 9

09001 10

1000 N

11001 12

1200113

1300]| 14

1400] 5

1500] 16

1600] 37

1800119

19001 20

20001 23

2100§ 22

22001 23

2300} 24

2400) 25

26

7

28

29

30

3|

TOTAL

SPL 5&Tes 31

D-&

- FIGURE D-3
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NAME OF DAM
RECORD OF DATA FROM DIGITAL RECORDERS
DATE TIME WATER SURFACE GAGE HEIGHT PRECIFITATION ORPERATOR
sPL %™ 48 D7 FIGURE D-4
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EXH BIT E

ENVI RONVENTAL ASSESSMENT



L
QS

Finding of No Significant Impact
Standing Instructions to the Project Operator for Water Control
Lytle Creek Intake Structure
Lytlie-Cajon Creeks

San Bernardino County, California

I have reviewed the environmental assessment that has
been prepared for the Standing Instructions to the project Operator
for Water Control, Lytle Creek Intake Structure, San Bernardino
County, California{attached). The significant resources
potentially affected include bioclogical resources, cultural
resources, land use, air guality, traffic and noise. I have
considered the agency comments obtained both formally and
informally, and find that the impacts that would result from the
proposed action are not significant, and that an environmental

impact statement is not required.

2, Tm9/

bate CHARIES S. THOMAS

Colonel, Corps of Engineers

District Engineer
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1. LOCATION. The Lytle Creek basin comprises 173 square miles in the north-central part
of the Santa Ana River, which itself comprises 2470 square miles. Lytle Creek rises in the San
Gabriel mountains near San Antonio Peak and flows southeastward about 30 miles to Warm Creek,
which empties into the Santa Ana River near Colton. Near Foothill Boulevard, Lytle Creek divides
into two channels: the West Branch, which is an improved concrete channel (design capacity,
30,000 cubic feet per second) extending through Colton to Warm Creek, and the East Branch, an
improved concrete channel {design capacity: 58,000 cubic feet per second) extending through San
Bernardino to Warm Creek The Lytle Creek basin, which lies in San Bernardino County, is located
about 60 miles east of Los Angeles City Hall. The basin, which extends northward and westward
from the Santa Ana River at Colton to the San Bernardino and San Gabriel mountains, has a
maximum length of 27 miles and a maximum width of about 11 miles. The western portion of the
city of San Bernardino and the eastern part of the city of Colton are in the basin.

2. PROPOSED ACTION. Produce Standing Instructions To The Project Operator for Water
Controt for the Lytle Creek Intake Structure consistent with regulations and guidelines set forth in
EM 1110-2-3600 p. 8-20 and Exhibit A, to present a reservoir regulation schedule. Standing
Instructions are intended to insure coordination with COE water management procedures after
ownership of the structure, built by the COE, was turned over to the County of San Bernardino.

The Standing Instructions To The Project Operator For Water Control for Lytle Creek intake
Structure includes a revised rating and regulation schedule for conveying federal (Corps of
' Engineers) instructions to the County of San Bernardino officials operating the structure for flood
control. The structure was built by the COE and later turned over to San Bernardino County Flood
Control District. To insure operations compatible with regional COE flood controi strategies,
Standing Instructions are issued to accompany the previous Operation and Maintenance Manual,
Standing Instructions consist of instructions applicable to damtenders, power plant superintendents,
resource managers, etc. Any physical operating constraints are clearly outlined to ensure that
water control features are operated in a safe manner and within design limitations during all phases
of the project fife. These instructions are kept separate from O&M manuals. The operation plans
will apply to physical operation and not to water control.

3. ALTERNATIVES.

1. NO ACTION. This alternative would not quantify the rating curves applicable to flows
through the Intake Structure after modification of the East Branch Channel in 1876. Applicable
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discharges expected at specific elevations at the Lytle Creek Intake Structure will be unknown to
: 8an Bernardino County Fiood Control District.

2, IMPLEMENT THE REGULATION SCHEDULE. This alternative would properly quantify the
fiood flows into both East and West Branches of Lytle Creek and subsequently to the mainstem of
the Santa Ana River itself. This project is an integral part of the comprehensive flood-control plan
for the SAR drainage area, and would prevent all but minor damage from a flood of SPF (standard
project flood) to the urban places downstream.

4. AFFECTED ENVIRONMENT.

4.1. Biological Resources. Biological field surveys were conducted in association with
preparation of both 1979 and 1983 Environmental Assessments for construction projects in those
years; the biological environment within the channel was discussed in both those documents and is
very briefly in this document,

a. Vegetation, Downstream from the stabilizer at station 3090+00, a sparse growth typical
of dry, sandy, disturbed areas called shrubby riparian is located on the river floor. Species
observed include white sweet clover{Melilotus atbus}, everlasting(Gnathalium spp},
sunflower(Helianthus annus), scale broom (Lepidospartum squamatum) , tree tobacco(Nicotiana
glauca) and prickly pear cactus (Opuntia littoralis). A remnant area of scattered cattail(Iypha
|latifolia), with giant reed(Arundo_donax), willow (Salix goodingif), and mulefat (Baccharis glutinosa)
along with sedges(Cyperus spp.} and mugwort{Artemesia douglasiana) occurs on either side of the
notched, grouted stabilizer.

b, Wildlife. The channel provides habitat for small mammals, birds, lizards and probably
snakes. Standing water may, periodically, provide habitat for bulifrogs(Rana catesbiana). Some
smaller mammals such as raccoon({Procyon lotor), and coyote(Canis latrans) are also likely to
traverse the site. Almost certainly, feral and house pets prey on riparian wildlife, reducing their
numbers and altering ecosystem structure.

¢c. Threatened, Endangered, or Otherwise Sensitive Species. No obligate riparian nesting
birds or threatened or endangered species were observed on field surveys of the study area. Since
shrubby riparian vegetation is without the understory characteristic of willow woodland associations,
it would be unlikely to find yellow-warbler(Dendroica petechia), yellow-breasted chat(lcteria virens),
or least Bell's vireo(Vireo belii pusiiius), all of which are dependent on that substrate for habitat.
Although not observed in the project area, the bald eagle(Halieetus leucocephalus) and peregrine
falcon({Falco peregrinug anatum) as well as other more common raptors are known 1o visit similar
sites. The endangered plants, slender-horned spineflower (Centrostegia leptoceros) and Santa Ana
river wooly-star(Eriastrum densiflorum spp. sanctorum) have not been found in the locality by U.S.
F.& W.S. for years.

B. Water Quality. The city of San Bernardino operates a wastewater treatiment plant
near the confluence of East Twin ana Warm Creeks and the Santa Ana River. The treated water is
monitored by the city of San Bernardino to ensure its conformance with State Water Quality Control
Board standards. No effects of any kind are anticipated to water quality in the Santa Ana River.
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C. Culiural Resources. 36 CFR 800.2(0),Section 106 in the regulations implementing
Section 106 of the National Historic Preservation Act states that "standing instructions” do not
constitute an undertaking.

5. ENVIRONMENTAL EFFECTS

A. Biological Resources. No impacts are anticipated on vegetation or animal populations,
endangered or otherwise.

B. Water Quality. No impacts of any kind are anticipated to water quality in the Santa Ana
River drainage area.

C. Cultural Resources. A cultural resource survey by the Archeological Research Unit,
University of California, Riverside (December 1975), disclosed no cultural resource sites in the
project area. Therefore, no impacts to cultural resources will be initiated.

D. Relationship to Environmental Protection Statutes, All applicable environmental statutes
and requirements have been considered in the preparation of this environmental assessment. The
proposed project boundaries {with the exception of the area within an existing federal project for
which an E.I.S. was prepared in 1972 in accordance with the requirements of National
Environmental Policy Act of 1969. The COE has coordinated with the appropriate agencies
concerning requirements applicable to the current Study, including U.S. Fish and wildlife Service
and California Division of Fish and Game.

E. Revisions in the regulation schedule are to accurately quantify the amount of water
present at specific elevations at the Lytle Creek Intake Structure subseguent to moedification and
improvement of the East Branch channel in 1976, The impact is to adequately inform S.B.C.F.C.D.
that a much larger flood is now conirolied by the Lytie Creek intake Structure than as first built in
1949. With both improved channels discharging flood waters, the Intake Structure now controls
52,000 ct.s. before the tainter gate is operated. Originally only 30,000 c.t.s. was controlied. At
elevation 1151, Tainter Gate operation on the West Branch channel continues as originally
scheduled to hold flows on the West Branch up to 30,000 cfi.s,, while the East Branch discharges
controlled flows up to 58,000 cf.s. Total controlled flows at the Lytle Creek Intake Structure are
now at Standard Project Flood level of 88,000 c.t.s. Reregulation is necessary to guantify amounts
of flood waters present, but has no impact on the physical environment at or near Lytle Creek
intake Structure.

6. CONCLUSION

Because the proposed action will have no significant impacts on the channel either in the
project reach or downstream, a finding of no significant impact has been prepared and included in
this assessment. :
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EXH BIT F

CHAI N OF CORRESPONDENCE FOR

APPROVAL OF STANDI NG | NSTRUCTI ONS



CESPD-ED-W (CESPL-ED-HR/29 May 90) (1110-2-240) 1st End Hsu/bg/5-1350
SUBJECT: Lytle Creek Intake Structure Standing Instructions

DA, South Pacific Division, Corps of Engineers, 630 Sansome Street,
Room 720, San Francisco CA 94111-2206 T otg NOV g

For Commander, Los Angeles District, ATTN: CESPL-ED-HR

1. Subject manual is approved subject to the enclosed comments and the
following paragraphs. District should submit four copies of the final
printing of Lytle Creek Intake Structure Standing Instructions as soon as
practicable after completion.

9 We have concern with the lack of an alternate means of reading the
water surface elevation. Basing all operations on the readings of the
nofficial staff gage” which is exposed to damage by vandals (as has
occurred at several sites) might present proble¢ms. Suggest an alternate
float well gaging system be considered.

3. District is requested to provide this office its respomses to all
Division comments and concerns on the water control manual.

FOR THE COMMANDER:

!
JAY K. SOPER
Director, Efdgineering

Encl



£ " T,

DEPARTMENT OF THE ARMY

LOS ANGELES GISTRICT, CQRPS QF ENGINEERS
P.O.BOX TN
LOS ANGELES, CALIFORNIA 900532325

REPLY TC
ATTENTION OF

CESPL-ED-HR (1110-2-240) ' 29 May 1990

MEMORANDUM FOR Commander, South Pacific Division, Attn: CESPD-ED-W

SURJECT: Lytle Creek Intake Structure Standing Instructions

Enclosed are three copies of the Standing Instructions te the Project Operator
for Water Control for your review and approval. The required Envircnmental

Assessment (EAY for Lytle Creek Intake Structure will be forwarded shortly.

FOR THE COMMANDER:

Encls (3 copies)




CESPD—~PD—-R (1105) 10 August 1990

MEMORANDUM FOR CESPD—ED-W

SUBJECT: TLytle Creek Standing Instruction

1. Reference memorandum, CESPD-ED-W, 18 July 1990, SAB.

2. The subject document and EA have been reviewed in the
Directorate of Planning. We have the following comments:

3. public notification and public involvement in development of
water control manuals is required (by ERs 1110-2-240 and 241)
but is not documented by the district. That information should
be made part of this package.

4. Environmental Assessment. The NEPA documentation provided
is inadequate, and must be revised and resubmitted, in
accordance with the following points:

a. False Proposed Action. The EA, a crude draft, takes as
its purpose the assessment of "no construction or environmental
modification® and finds, needless to say, that th%; will result

et l P i

T Ty

in no significant impact. This is 35 mpletely
unsatisfactory. The EA must be revised to assess Ythe actual
action —— the revisions or potential revisions in the regulation
gschedule.

L., No Draft FONSI. A draft FONSI must accompany the EA.

c. No Alternatives Considered. One of the requirements of
WEDA is that alternatives be developed and that they be
discussed in the EA.

d. Wo 404(b)Y{l) Evalinration. pParagraph 4D states that "the
COE provided the State Regional Water Control Beard (RWQCB) with
pertinent information regarding the proposed action and
requested state certification for the project.” It is unclear
why the proposed action would regquire state certification, but
5f it does, the EA must include information on discharge or £ill
and the 404(b)(1l) evaluation muast be included in the review
package accompanying the decision docunent.

5. The point of contact in Environmental Analysis Division is
Todd Snow, 705-1622.






