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SUMMAMAMRY

The Rubidoux Area is one ¢f the oldest developed com-
munities in Riverside County. Homes and businesses constructed
in the early 1900's were ofteﬁ done so without adequate provi-
sion for flood control., Development hag taken place in recen£
yvears in those areas lying upstream of the older development,
caus ing runoff in the lower part of the watershed to increase.
In recent years, flooding along Mission Boulevard and to homes
south of this main thoroughfare has become a serious problem.
Many homes andrbusinesses have been damaged by uncontrolled
runoff.

This report, called the Rubidoux Master Drainage Plan,
provideg the most economical solution to the storm water flood-
ing problems for the community of Rubidoux. The plan consists
of a network of underground storm drains; one oOpen channel, and
a retention basin that would intercept and convey flows through
the developed areas to the Santa Ana River.

A high degree of protection will be provided when the
recommended improvements are constructed. These facilities
will minimize storm damage and will eliminate most of the
public inconvenience that now occurs during periods of normal

rainfall. The total estimated cost of the plan is $890,930.



INTRODUCTTION

General Statement - The Riverside County Flood Control and

Water Conservation District is devéloping Master Drainage
Plans for the various cities and unincorporated areas in
the county.

This report provides a Master Drainage Plan for the
Rubidoux Area. The plan includes a retention basin, and
a network of underground sform drains leading into a pro-
posed open channel. The system will convey storﬁ flows away
from the developed area to the existing Sunnyslope Channel
and eventually to the Santa Ana River, When completed this
plan will substantially reduce storm water damage and in-

convenience to the public.

Purpose - The purpose of this report is to investigate and
evaluate the drainage problems within the Rubidoux Area and
to develop an economically feasible Master Drainage Plan for
that area. Such a plan will provide adequate protection to
the community and serve as a guide for the programuming of

storm drain and open channel construction in this area.

Scope - The general drainage boundaries of the area covered
by this plan are the foothills on the north, (north of High-
way 60), 46th Street on the south, Wallace Street on the east,
and Pacific Avenue on the west. The extent of the studies

establishing the Master Plan includes:



1. Determination of the amounts and points of con-
centration of storm runoff in the area,

2. Preparation of a drainage map showing all of
the subdrainage areas tributary to each system
of drains.

3., Location, size and capacity o©f all proposed
underground storm drains and open channels
and location of inlets which will be required
for ultimate development of the plan.

4. 1Investigation of alternate routes and methods
of control to insure the most economical and
feasible plan.

5. Preparation of preliminary design plans and

supporting cost estimates.

Description of Problem - The Rubidoux Area is rapidly becomn-

ing a major commercial and residential community. One of

the most serious prcblems confronting both existing and

future development of this area is inadequate drainage'and

flood control. Several homes and businesses are flooded

during storms of even moderate intensity. Stomms of heavy

intensity cause extensive damage to this community. ¢
The total watershed contains 1,523 acres or 2.38 square

miles. About two thirds of the 465 acre watershed lying north

of Highway 60 lies on a very steep slope. The slope of the

watershed between Highway 60 and the Flabob Airport is moderate

while the lower portion of the watershed is relatively flat as it



approaches the Santa Ana River. The portion of the watershed
between the freeway and Flabob Airport is nearly all developed.
Runoff in these areas concentrates rapidly and moves toward
the river. As it reaches the flat slopes along the downstream
reaches the velocity of flow decreases and causes a build up
of water depths creating widespréad flooding.

. The Riverside County Flood Control and Water Conservation
District has already constructed the main outlet channel for
runoff from the Rubidoux watershed {Sunnyslope Channel Stage IV,
1968), and the outlet for the.retention basin, which consists
of a 36-inch to 60-inch diameter storm drain in the median of the
freeway extending from the basin outlet to the Santa Ana River,
(constructed in 1962). However the retention basin and col-
lection system proposed in this report is necessary to eliminate
the existing flooding conditions and provide adequate flood pro-

tection for the area.



PISCUSSION

is inadeguate to handle storms of even moderate intensity.
In order to reduce flood damage and.bublic inconvenience,

a means of controlling excess storm runoff should bé pro-
vided. The Master Drainage Plan presented herein provides
an economical method of collecting storm runoff in a flood
retention basin, a system of underground drains, and an open
concrete—lined channel, which will all discharge into the
Santa Ana River. The plan provides a high degree of protec-
tion throughout the area, utilizing as many of the existing

storm drains and catch basins as possible. ‘

Criteria - Generally all underground storm drains proposed
in this plan are to be located within either existing or
proposed future street rights of way. When the runoff from
a once in l0-year storm reaches the top of the curb in the
street, an underground drain is initiated and from that point
downstream the entire 10-year storm runoff is carried in the
underground drain. It should be recognized that flows ex-
ceeding the 1l0-year frequency storm will generally be carried
within street systems and the combination of both a street
and underground storm drain provide a high degree of flood
protection.

Open channels are provided when the discharge is large

and the construction and right of way costs for the channel



proved to be less than the costs of an underground storm drain.
The open channel proposed in this report is designed to carxry
the 100-year frequency storm runoff.

The alignments of all drains and channels were based on
hydraulic efficiency, ability to serve tributary areas and eco-
nomics. In addition to the criteria mentioned above, flood
control facilities have been proposed when:

a. Relief for an overloaded existing drain is necessary.

b. Ecconomic consideration dictated a diversion from the

normal path of storm flows.

c. Reliéf for a major traffic carrying street or street

intersection is needed.

any major departure from the proposed alignments will re-

gquire a re-evaluation of the design of the system.

Hydrology - The hydrology for the plan was developed by two
methods; namely, the modified rational method and the synthetic
unit hydrograph method.

The mpdified rational method was used to determine the 10-
yvear freguency design discharge generated within the rapidly
developing moderately sloping areas of the watershed. Street
systems were rated for these flows and all drain linesg were sized
using the 10-year frequency discharge. The modified rational
method was aiso used to compute runoff for the 100 year freguency
discharge in the proposed open channel. The basic équation for
the rational method is O=CIA: Where Q is the quantity of flow

* in cubic feet per second; C is a runoff coefficient based on



!
so0il type, slope of land, type of development and intensity of
rainfall; I is the intensity of rainfall in inches per hour;

and A is the size'of_contributing area in acres.

The synthetic unit hydrograph method was used to determine
the 100-year peak flow and stofm runof f volume for the foothill
watershed north of Highway 60. The l00-year frequency five hour
storm was used to determine the size of the proposed Rubidoux
Retention Basin. Figure I of this report shows the resulting
inflow and cutflow hydrograph for the Rubidoux Retention Basin.

A soil map depicting the various so0il classifications in
the watershed was prepared and inciluded in the appendix of the
report as Figure II. The U. S. Soil Conservation Service class-
ifies soils into four hydrologic groupings. The grouping or
classification signifies the relative permeability of the soil,
with group 2 being the most permeable soil and group D the least
permeable soil., The Rubidoux area watershed contains primarily
groups A, B, and D soill types. These soil types were verified
with the Riverside office of the U. S. Scil Conservation Ser-
vice. Runoff coefficient (C) curves for each of the three
s0il groupslare included in this report as Figures III, IV, and V.

Rainfall intensity-duration, frequency curves for the
Rubidoux Area were developed from a statistical analysis of the
25 year record at the Citrus Experiment Station in Riverside.
Results o©f this analysis, shown on Figure VI, compare favorably

with U. & Weather Bureau Bulletin No. 24.

Maps and Plates - A map showing the composite drainage plan

and location of all existing and proposed facilities is
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included in the rear of the report. Preliminary plan and
profile drawings indicating pertinent details for each pro-
posed facility are also included in this report (Plates 1

thfough 9) .-

Existing Facilities

Drainage District No. 3 - One of the earliest special

districts formed in Riverside County was formed in Rubidoux
(Drainage District No. 3} in 1918. The purpose of this Dis~
trict was to construct drainagé facilities to drain surface
and ground water to the Santa Ana River. Several small
draing (8 inches to 16 inches in diameter) were constructed
in the Rubidoux area, all leading to a 24 inch diameter
outlet which drains southerly to the River.

Approximately $41,000 worth of bonds were sold on the
8th of November, 1920 to finance the construction of about
three miles of small clay pipe drains. Final payment was
made on these bonds in 1935 leaving only minor maintenance
costs for Drainage District No. 3 to levy funds for in the
ensuing years. Taxation for the purpose of maintaining these
old drains (administered and maintained by the Riverside
County Road Department) has ranged from nothing, to three or
four cents per hundred dollars of assessed valuation in recent
years.

Most of these o0ld drain lines are not aligned within the
streets, and pass beneath houses and commercial buildings,
'thereby rendering maintenance of them nearly impossible. The

0ld drains are entirely inadequate to serve any useful purpose

~14-"
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in the proposed Master Drainage Plan and are in such poor condition
that they are not worth improving. They can be abaqdoned once
the proposed improvements are completed.

Line F is an existing underground storm drain which
was constructed in 1962 in the median of U. S. Highway 60
from the natural wash west of Rubidoux Boulevard, east some
3,500 feet to an outlet into an unlined channel that drains
southerly to the Santa Ana River. The project was constructed
jointly by the California State Divisionlof Highways and the
Riverside County Flood Control and Water Conservation District.
. It ranges in size from 36 to 60 inches in diameter, with a
reach of double 48 inch diameter pipe near the outlet. It
was originally designed to take low flows from the natural
wash and divert them to the river. Major storm flows exceed
the capacity of this storm drain, overtop the control weir
ét its inlet and continue southerly in the natural wash
through the 8 foot wide by 4 foot high reinforced concrete

o

box through the freeway. Storms of this type would cause
severe damage to proPertiés south of Highway 60 in the
community ©f Rubidoux.

Line F (commonly known as the Rubldoux Storm Drain)
is proposed to be used in conjunction with the proposed
Rubidoux Retention Basin (see Plate 9 in the rear of this
report). The combination of the proposed basin along with
Line F will give downstream Rubidoux development protectibn

from the 100-year frequency storm. It is considered to be

a vital and unigue part of the overall Master Drainage Plan.

~15-



Recommended Improvements

It should be noted at this point that an undeveloped
area southerly of Mission Boulevard between the Flabob Airport
and the District's Santa Ana River Levee will likely reguire
construction of some flood control facilities when the area
develops. Proposals for facilities in the area were inten-
tionally omitted from this plan. It is a large flat open area
with large ownerships in which numerous alignménts or methods
of storm runoff control could be utilized, Whatever is ulti-
mately done to protect this area from storm runoff will be
closely tied to the type of development proposed; conseguently
storm drain facilities are considered the responsiblffy of
the developer. These facilities will be reviewed by this
District for adequacy at the time subdivision development is
proposed. A portion of this open area immediately south of
Mission Boulevard is presently being developed and drainage
facilities are proposed.

The recommended improvements for the plan presented in
this report consist of one open channel, five main underground
storm drains, and one retention basin. Construction of the
retention basin ig vital tolthe integrity of the size of faci~
lities propesed for Line A,

Line A is the proposed major outlet storm drain for the
Rubidoux Area Master Drainage Plan. It includes nearly 3/4
of a mile of open concrete lined channel and approximately
1/2 mile of large reinforced concrete pipe storm drain. TLine

A joins the District's «existing Sunnyslope Channel south of

—16-



46th Street where flows from the Sunnyslope and Rubidoux
wétersheds combine on their way to the Santa Ana River.

The proposed channel {(b=6ft., d=6, s.s.=1%:1) will also
collect stofm runoff in the adjacent local areas between
the Flabob Airport and Riverview Drive., It extends from its
confluence with the Sunnyslope Channel upstream to near what
is presently the southern end of Rubidoux Boulevard. Line A
continues upstream as a 78 inch diameter underground storm
drain in Rubidoux Boulevard to Mission Boulevard. Side
drains (Lines B, C, D and E) outlet into Line A at Mission
Boulevard, Tilton Street, and 42nd Street.

The alignment of the proposed channel follows the align-
ment of the old 18 inch to 24 inch diameter clay pipe drain
which was constructed as the result of the formation of Drain-
age District No. 3 in 1918, Upon completion of the facilities
proposed in this plan this drain line will be abandoned.

Preliminary plan and profile drawings for Line A are
shown on Plates 1 through 3. The estimated ceonstruction cost
is $248,730.

Line B is an underground storm drain in Missiocon Boule-
vard extending from its outlet inte Line A at Rubidoux Boule-
vard westerly to a point about 650 feet west of La Rue Street,
All streets iﬁtersecting this reach of Mission Boulevard de-

liver runoff from the area between Highway 60 and Mission



Boulevard, to the proposed drain. Construction of the pro-
pésed 63 inch to 27 inch diameter drain will eliminate the
flooding of homes and businesses along and to the south of
Migsion Roulevard as well as reduce traffic hazards during
periods of heavy rainfall aloﬁg this busy thoroughfare.

Preliminary plan and profile drawings of the proposed
storm drain are shown on Plates 4 and 5. The estimated con-
struction cost is $126,550.

Line C is an uhderground storm drain in Mission Boule-
vard extending from its outlet into Line A at Rubidoux Boule-
vard easterly to Wallace Street. The proposed storm drain
will collect runoff generated from the watershed between
Highway 60 and Mission Bouleﬁard east of Rubidoux Boulevard.
It varies in size from 60 inches to 36 inches in diameter.
Construction of this drain will eliminate the flooding of
businesses along Mission Boulevard, eliminate the £looding
of homes south of Mission Boulevard from runoff that is pre-
sently uncontrolled, and reduce the traffic hazards in this
area during periods of heavy rainfall,

Preliminary plan and profile drawings of the proposed
storm drain are shown on Plate 6. The estimated construc-
tion cost is $62,025.

Line D is a proposed 45 inch diameter underground storm
drain in Tilton Avenue extending from its outlet into Line A

at Rubidoux Boulevard, westerly to Briggs Street. This drain

~18~



will infercept runoff collected by filton Street and Briggs
Street generated in the watershed northwest of this inter;
section (the northern boundary of this watershed will be
Mission Boulevard once Line B is constructed).

It should be noted that when the improvements proposed
in this report {(in particular, Lines A, B, and D) are con-
structed, runoff which reaches the intersection of 42Znd
Street and Riverview Drive should be rerouted to continue
east in Tilton Street to an inlet at the end of proposed
Line D, This rerouting can be accomplished by the con-
struction of drop inlets at the Riverview Drive, 42nd Street
intersection. Cost estimates for this work are included with
Line D. Construction of the.herein proposed improvements
will eliminate the seriocusg flooding on Riverview Drive in
front of the West Riverside Elementary School as well as
reducing the runoff problems along De La Vista Drive south of
this intersection.

Preliminary plan and profile drawings for Line D are shown
on Plate 7. The estimated construction cost is $39,360.

Line E is a proposed 33 inch diameter underground storm
drain in 42nd Street extending from Line A east to Fort Drive.
This drain will intercept runoff generated in the residential
area south of Mission Boulevard and east of Rubidoux Boulevard.
When completed it will relieve serious flooding along the east
edge of the Jay L Jay Apartmqnt complex as well as around

<

Flahob Airport.
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A preliminary plan and profile drawing for Line E is
shown on Plate 8. The estimated construction cost is $15,140.

Rubidoux Retention Basin - The proposed Rubidoux Retention

Basin is located north of Highway 60 in the natural wash west
of Rubidoux Boulevard. Construction of this basin will make
it possible to significantly reduce the size as well aS‘thé
length of the proposed Line A downstream. The basin will |
provide control of the 446 acre watershed to the north, re-
tarding runoff temporarily while it is slowly released through
the existing storm drain (Line F discussed heretofore) in

the freeway median to the Santa Ana River.

The retention basin will store the estimated 100-year
frequency routed storm volume of 38 acre feet, releasing the
runcff at a maximun rate of 85 cubic feet per second. An
emergency spiliway will also be provided, to direct flows into
the existing 8x4 R.C.B. under the freeway should such a storm
ever occour. An estimated 85,000 éhbic yards_of material will
be excavated from the 4.1 acre site.

Preliminary plan and prqfile drawings of the proposed
Rubidoux Retention Rasin are shown on Plate 9. The estimated

construction cost ig $l32,000.

Inlets - Inlets and their proper location are most important
to the proper functioning of any flood contreol and drainage

system, Inlets provide the means of intercepting

-20~



b
uncontrolled flows and getting them inte the system. Most

of the inlets in this plan are curb opening type catch basins.
Field investigations have been made to generally establish
the loéation.of the proposed inlets and to locate existing
inlets which are to be used in the system where possible.
Table I lists the location of existing and proposed inlets

and their approximate size reguired to intercept the neces-

sary £lows.

Alternate Studies - Alternate studies were made of the align-

ment of the proposed open channel and several underyground

storm drains in this plan. Alternate locations were also
considered for the Rubidoux Retention Basin. In éddition
consideration was given to the system needed without the reten-
tion basin. It was determined that the alignments and types

of construction proposed in this plan are the most economical
and provide the most efficient system of collection and dis-

(<}

posal of storm waters.

Estimated Cost -~ The estimated cost of each line is tabu-

lated in Table II, (Preliminary Construction Cost Estimate).
Unit prices used in determining costs are based on present
(July 1970) price levels. The project costs for each line .

which includes engineering, contingencies and right of way

costs are summarized in Table II1I, (Estimated Project Cost).
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TABLE I

PROPOSED INLETS

FOR MASTER DRAINAGE PLAN

Drainage

Line Area No. Location Proposed iInlets - Teet
Total Existing Proposed

A u-9 Rubidoux and Tilton Street 31 0 31

B P-3 Mission and Haynes 35 : 0 | 35

B P-4 Mission and LaRue Street 21 3 18

B P-8 Mission and Riverview Drive 69 3 66

B Q-4 Mission and Avalon Street 55 6 49

B Q-9 Mission and Pioneer Drive 10 1o 0

B Q-7 Mission and Pontiac Avenue 18 = 15 3

B R~3 Mission and Rubidoux Avenue 21 & 15

C g4 Mission and Packard Avenue 56 30 26

C 5-6 Mission and Mintern Street 9 10 0

C T2 Mission and Arora Street 8 9 0

C T-6 Mission and Wallace Street 32 6 26

D U-6 Tilton and Brigygs Street 22 0 22

D U-8" Tilton and Leigh Street .21 0 21

D U-% _ Tilton and Pontiac Street 21 "0 21

E T

-8 42nd Street near JLJ Apt's. 36 0 36

-2 D



TABLE IX

PRELEIMINARY CONSTRUCTION COST ESTIMATE

Unit

Description Unit Quantity Price Total

Line A
78" R.C.P. L.T. © 2,580 $ 60.00 $154, 800
Channel Concrete S.F. 96,600 - .50 _ 48, 300
Excavation ~c.v. 11,670 1.00 11,670
Cutoff wall L.F. 7,000 1.50 10,500
Fencing L.F. 7,000- 1.50 10,500
R.C.B. Concrete C.Y. 59.4 75,00 4,450
R.C.B. Excavation C.Y. 302 3.00 906
R.C.B. Backfill c.Y. 85 3.506 264
Manholes Ea. 5 600.00 3,000
Catch Basins L.F7, 31 140.00 4,340

Sub total $248,730

Line B
63" R.C.P. L.F. 920 $ 43.00 S 39,560
42" R.C.P. L.F. 910 25.25 22,9280
33" R.C.P. L.F. 1120 18.50 20,720
27 R.C.P. L.¥F. 780 17.50 13,650
Manholes Ea. _ 6 600.00 3,600
Catch Basins L.F. 186 140.00 26,040

Sub Total $126,550
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TABLE IT

PRELIMINARY CONSTRUCTION COST ESTIMATE

=24~

Unit
Description Unit Quantity Price Total
Line ¢
60" R.C.P. L.F 700 $ 40.50 $ 28,350
42" R.C.P. L.F 570 24.75 9,160
39" R.C.P. L.F 380 22.50 8,550
36 R.C.P. L. I, 340 20.25 6,885
Manholes : Ea.l 3 600.00 1,800
Catch Basins L.F. 52 140.00 7,280
Sub total S 62,025
Line D
45mn R.C.P. L.F. 860 $ 27.00 $ 23,200
Manholes Ea. 2 600.00 1,200
Catch Basins L.¥ 64 140.00 8,960
Riverview Drive, Lump Sum 6,000
42nd Street Intersection
Sub total $ 39,360
Line E
33 R.C.P. L.F 500 $ 19.00 $ 9,500
Manhole Ea 1 600.00 600
Catch Basins L.F. 36 140.00 ___ 5,040
Sub total $ 15,140
Rubidoux Retention Basin Lump Sum $1.32,000
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Environmentél Effect ~ The facilities proposed in this report
will greatly enhance the environment of the community. Under
present conditions flooding occurs largely uncontrolled leaving
behind damaged properties, pockets of mud, silt and debris, and
standing ponds of water. Several small, sightly roadside
ditches laden with weeds and debris can be eliminated after
the‘proposed improvements are constructed. Implementation of
this Master Plan should greatly enhance the living conditions

of the community o©of Rubidoux. -
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CONCLUSTIONS

Based on the studies and investigations made for this re-

port,

it is concluded that:

1.

Due to the lack of adeguate drainage facilities,

the Rubidoux area is experiencing serious flooding
problems.

A system of facilities which includes a retention
basin, one open channel, and several underground
storm drains is required to convey storm runoff
through the developed areas to the Santa Ana River.
The Master Drainage Plan proposed in this report

is the most economical system of facilities reguired
to eliminate the flooding and drainage problems.

The total cost of the proposed improvements, includ-

ing rights of way, is estimated to be $890,930.

. -27~



RECOMMENDATTONS

It is recomnmended that:

1. The Master Drainage Plan as set forth herein be
adopted by the Riverside County Board ©f Super-
visors as part of the overall master plan for
the County.

2. The Master Drainage Plan as set forth herein be
used as a guide to zll future developments and
that such developments be reguired to conform
to the plan insofar as it is possible to do so.

3. When possible, the right of way required for the

proposed plan be protected from encroachment.

ek r kR NEX
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