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INTRODUCTION

This drainage study for Kaiser Permanente Riverside Medical Center redevelopment. It

specifically accomplishes the following:

o Determine the peak onsite 10 & 100-year runoff according to the precise grading
plan.
. Define design for storm drain systems to convey the offsite and onsite flows.

1. Area Description

The project site is in the City of Riverside in the County of Riverside, California. It is located on
Magnolia Ave between Park Sierra Dr and Polk Street and just north of 91 Freeway. The project
site APN is 138-470-010, with current legal descriptions per Map MB 1/70. Figure 1 shows the
location of this project.

2. Project Description
The proposed project will develop 15.5 acres of the existing hospital site with one (1) multi-story
parking structure, multi-story patient bed tower, new D&T building, rotunda, driveways, walkways,

and landscape areas. All on-site facilities will be privately maintained.

3. Surrounding Projects and Drainage Considerations

The project site is currently a Kaiser Permanente Medical Center and office along with a
pharmacy. It has been a medical facility for as long back as two decades. It has moderate
vegetation and it has relatively flat terrain draining from northeast to southwest to the adjacent
property to the northwest. There is expected to be no offsite flow oncoming to the property as the
perimeter of the worked area contains berms and measures to keep offsite flow away. There is
currently storm drain network located in the site. The report was completed with a conceptual
design of the project and will be updated to reflect revisions made to the grading plan or the site
plan.
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HYDROLOGIC/HYDRAULIC METHODOLOGY

The methodology presented in this study is in compliance with the RCFC&WCD 1978 Hydrology

Manual (Reference 5), hereinafter referred to as the Manual).

Model Descriptions - CivilDesign hydrology program was used to generate the peak 100-
year rational method onsite flows and to size all pipes and inlets. The redevelopment of the site
reduced the impervious footprint of the site when compared to the current conditions. As such no

onsite peak flow attenuation is needed for the 100-yr storm events.

Soil Type - The manual utilizes the Soil Conservation Service (SCS) soil classification system,
which classifies soils into four (4) hydrological groups (HSG): A through D, with D being the least
pervious. The soil Plates C-1.15 of the Manual showing location of project is included in Appendix
A. According to this figure, this property is located within a mixture of HSG “A”, HSG “B”.

Development Type- For the proposed developed conditions the runoff was calculated

considering a commercial development.

Intensity- The 10-minute / 60-minute intensity values (inches/hour) for the 10-year and 100-
year storm events, obtained from Plate D-4.1 (6 of 6) of the Manual, are 1.88/2.68 and 0.70/1.00,
respectively and included in the Appendix.

Drainage Areas and Flow Patterns - The drainage areas and flow patterns for existing
and proposed conditions were determined using the existing topography (Cad) and the Tentative

Tract Map, respectively. The areas were measured using the computer capabilities of AutoCAD.

HYDROLOGY/HYDRAULIC ANALYSIS

Appendix A shows the proposed onsite drainage patterns for this project. The majority of the
flows will be conveyed through a storm drain system which travel through various basins to treat
the runoff. Velocities in the pipes will vary from 6 fps to 9 fps and are subject to change due to the
conceptual nature of the storm drain system that is subject to change. The basin outlet pipes will
discharge the treated runoff into the existing storm drain systems present in Park Sierra Street

and Magnolia Ave.

As mentioned earlier, the overall impervious cover for the site got reduced due to the project

improvements. As such the peak flow is lower than predevelopment peak flow, thus attenuation is
4
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not applied. Although unit hydrograph analysis was not needed to be performed because of the

reduced impervious footprint, however 100-yr 1-hour unit hydrograph analysis is provided in the

appendix and a summary table is shown below to prove that proposed condition flow rates will be

same or less than the existing condition. Therefore, no storage facilities are required for the

project for the peak flow mitigations.

Drainage | Drainage Area Existing Proposed Existing Proposed
ID Impervious Impervious 100-Yr 1-Hr 100-Yr 1-Hr

Flow rate Flow rate

A 3.70 ac 0.90 0.90 11.04 cfs 11.04 cfs

B 2.77 ac 0.90 0.90 8.63 cfs 8.61 cfs

C 2.95 ac 0.90 0.85 9.28 cfs 9.24 cfs

D 1.68 ac 0.90 0.85 4.92 cfs 4.89 cfs

E 4.03 ac 0.90 0.85 11.44 cfs 11.38 cfs

The water quality basins are equipped with outlet riser structures that will be sized to convey the

proposed 100-yr rational flow rates calculated for their respective drainage management areas.

All Hydraulic analysis for inlets, pipes will be provided in the final drainage report.

IV. CONCLUSIONS

1. Methodology used in this report is in compliance with the Riverside County Flood Control and

Water Conservation District.

2. There are no anticipated negative downstream or upstreamimpacts.
3. The rational method flow rates for the five-drainage sub basins are listed in the table below.
Drainage ID Drainage Area 10-Yr Flow 100-Yr Flow
A 3.70 ac 6.69 cfs 9.81 cfs
B 2.77 ac 5.18 cfs 7.56 cfs
C 2.95 ac 4.95 cfs 7.28 cfs
D 1.68 ac 3.32 cfs 4.83 cfs
E 4.03 ac 6.17 cfs 9.04 cfs
4, Bioretention basins are sized per WQMP report. All pipelines otherwise are sized to 100-year
1-hour storm event.
5. Pipe sizes were designed with CivilDesign to accommodate the peak 100-year 1-hour storm.

See Appendix A for the calculations.




PRELIMINARY DRAINAGE STUDY Kaiser Permanente Riverside Medical Center

VL. REFERENCES

1. Riverside Flood Control District and Water Conservation District(RCFC&WCD)
Hydrology Manual, 1978.

2. CivilDesign Engineering Software, Rational Method Model, 1989-2014, Version 9.0.

3. Riverside Flood Control District and Water Conservation District, Riverside Design

Handbook or Low Impact Development, Best Management Practices, September 2011.




Iu\a“"w‘ls% '%%_, ) T o 5 - )
L Gaodwill Southern Anchessaitivest & o N : ko 4
% a California Store &.. Grill & Bar \\Rﬂ@ : % %
?\B‘ga : Hole @ Lowe's Home % Y %b
leve ,5 improvement *
5 o e v % s 8
?,m’lé‘ A Hole Ave q o 5 % \!&@@\3 ir% it ]
: ¥ g g
NorthWest |~ Collett Elementary % o° 2 oy i g %
dﬂ.‘* College - Riverside School o a4 Bryun X Z b < %
AT e e 9 \ w’“d\ . % Best Buy@ %, .,g‘@w ﬁ'c'p
et 2 % o % % % Q NORMS W 2
’ 1 z % o L J '
A e 2 " g™ QAMC Tyler Galleria 16 o™ ¢
\ Chase e
ey 5% LA SIERRA % Ll ‘%1
! & %
& %%‘f&m % G, n@n‘é«.\*‘ep ROJE % %, 2 %
£ / R CT SITE : e o e N T
TN el Galleria at Ty|er@ 3 B gt 9
i a Indiana
(ad fﬁ‘;’}{m 4t La Sierra High Schoal 9 .%. Bu
oA o S LA Kings Icetown € o %
¢ o : % e g%‘ Wekef > gl Q"é& X OThe CheesecakeFactory %
S I (N, & 3 e
3 nd g
C-oﬁe . ] % ﬁ'r‘-'?ls‘b ) 5 ’% Targe‘@ 2 ¥
w Wingstop A %’(d 5 v w_.w“&l
MeAuliffe . k. Kaisd\Permanente o S
> Elementary School K3 7 b RiversNe Medical Center ey &
£ - v o Raising Cane's @ LA Fit o f «
- e F 4 , & Chicken Fingers 9 I %‘?a Harrisor
5 Ty 4 é‘r f " % 9 b, Elementary Schoo
& % Rigero™ 1oy 1% % Tyler Springs 5 Sl
SkyZane Adington 5, i e % Apartment Community 5 S @fé
; Valley itk ) ) ot
ampolin o i L - 5
poline Park W' ool aoe Arrowhead Credit Union "%%m Bowlero R[\'re.rsi'de'o Ol 5 4,%?,(;. ) . L
o @ : = &Yg} % & ek
¥ 3 o ]
a Pointe Resort 9 Qg‘@ * LaSierra Bl L R i P S
o %n %.&r g oot Wwﬁ
Nexus wahcente’r@ WA @'f q,af S
Shopping Center N A
er Boys ) LA SIERRA I %
e SOUTH AN, A
Wicks Brewing Q - ¢ . T
W5 % ] %% i
Low-key Poke @ B M@ﬁ o %m % %‘%,. P oot «
et - B
st *ﬂﬁ" % A rande VS ottt i %%G M Nurser
: § o :
g Alan Orrenmaa chirch oo e - %
TR\ TR %3 ) @ Avrizona Middle school ' % A
%= < % :, - e —‘!‘a‘:
%%‘ p o Ave %‘; é\“‘ 2 i‘wﬁ % %- G ELE ] eos.',- @@g‘ ¥ = &Ca
@ & o o g ¢ oy P e e W
aat® « - s % % W bl o
%, Hillerest High School 9 £ TV S 4 o
%5. o s, - ?1&
- - q‘ 6.& -
. -

FIGURE 1

VICINITY MAP

NTS


Prasad.Kasturi
PolyLine

Prasad.Kasturi
Callout
PROJECT SITE


PRELIMINARY DRAINAGE STUDY Kaiser Permanente Riverside Medical Center

Appendix A




(940 G)I'p-a 3LVvd

RAINFALL

INTENSITY—=INCHES PER HOUR

2T 20
gﬁ
19-"
Q’O
G
< O
i 3
>
20
c ©O
>
-
=
m
Q =
229
_ﬁ
>
0 <z
I O
o >
OcCc >
1_>|:UD
> 5
e
2

RIVERSIDE RIVERSIDE RUB 1D0UX SAN JACINTO SUN CITY
(FOOTHILL AREAS)
DURATION  FREQUENCY DURATION  FREQUENCY DURATION  FREQUENCY DURATION  FREQUENCY DURATION  FREQUENCY
MINUTES MINUTES MINUTES MINUTES MINUTES
10 100 10 100 10 100 10 100
YEAR| | YEAR YEAR  YEAR YEAR  YEAR YEAR  YEAR YEAR  YEAR
s 2.75  3.92 5 3,14 4,71 5 3.18 4.71 5 2.81 4,16 5 3,25 4.85
6 2.48  3.55 6 2.84 4,26 6 2.87  4.26 6 2,56 3.79 6 2.95 4,40
7 2.28  3.26 7 2.61 3,91 7 2.64 3,91 7 2.37  3.51 7 2.72 4.06
8 2,12 3.03 8 2.42 3.63 8 2.45  3.63 8 2.22  3.29 8 2.53 3,78
9 1.99 2.84 9 2.27 3.4l 9 2.30 3.4l 9 2.09 3,10 9 2,38  3.55
10 1,88 2.68 10 2.14  3.21 10 2.17  3.21 10 1.98  2.94 10 2.25 3.36
11 1.78 2.54 11 2,03  3.05 11 2.06 3,05 11 1.89 2.80 11 2.14 3,19
12 1.70 2.42 12 1.9 2.91 12 1.96  2.91 12 1.81 2.68 12 2.04 3,05
13 1.62 2,32 13 1.86 2,78 13 1.88 2,78 13 1.74 2.58 13 1.96  2.92
14 1.56 2,23 14 1.78  2.67 14 1.80 2.67 14 1.68 2.48 14 1.88  2.81
15 1.50 214 15 1.71  2.57 15 1.76 2,57 15 1.62 2.40 15 1.81 2,71
16 1.45 2,07 16 1.66 2.48 16 1.68 2,48 16 1.57 2.32 16 1.75  2.62
17 1.40 2,00 17 1.60 2,40 17 1.62  2.40 17 1.52 2.25 17 1.70 2.54
18 1.36 1.94 18 1.5 2.33 18 1.57 2.33 18 1.48  2.19 18 1,65 2.46
19 1.32  1.88 19 1.51 2.26 19 1.52 2.26 19 146 2,13 19 1.60 2.39
20 1.28  1.83 20 le4s 2,20 20 1.48 2.20 20 1.40 2.08 20 1.56 2.33
22 1.22 174 22 1.39 2,08 22 l1.41 2.08 22 1.34 1.98 22 1.48  2.21
24 1.16 1.66 24 132 1.99 24 1.36 1.99 24 1.28 1.90 24 1.41  2.11
26 1.11 1,58 26 1.27  1.90 26 1,28 1.90 26 1,23 1.82 26 1,36  2.03
28 1.06 1.52 28 1.22  1.82 28 1,23  1.82 28 1.19  1.76 28 1.30 1.95
30 1.02  1.46 30 1,17 1.76 30 1,19  1.76 30 1415  1.70 30 1.26 1.88
32 299 1.41 32 1.13  1.70 32 1.1  1.70 32 l1ell 1466 32 1.21 1.81
34 .96 1,37 34 1.09 1,64 34 lell 1,64 34 1.08 1.59 34 1.18  1.76
36 93 1.32 36 1,06  1.59 36 1.07  1.59 36 1,05  1.55 36 lelé 1470
38 290 1,29 38 1.03  1.54 38 1.06 1.54 38 1402 1.51 38 1.11 1.66
40 «B7  1.25 40 1.00 1.50 40 1,01 1.50 40 +99  1.47 40 1,08  1.61
45 82 1.17 45 94 1.41 45 «95  1.41 45 96 1.39 45 1.01 1.51
S0 «TT 1411 50 .88 1,33 50 290 1,33 50 .89  1.31 50 «96 1,43
55 .73 1,05 55 84 1,26 55 .85  1.26 55 .85 1.25 55 .51 1.36
60 .70  1.00 60 .80 1.20 60 .81  1.20 60 81 1,20 60 .87 1.30
65 .67 .96 65 77T 1415 65 .78 1.15 65 «78 1,15 65 .83 1,25
70 .64 .92 70 73 1.10 70 .74 1.10 70 75 1.11 70 .80 1,20
75 .62 .88 75 71 1406 75 .72 1.06 75 72 1.07 75 7T 1,15
80 .60 .85 80 68 1,02 80 .69 1,02 80 70 1.04 80 .75 1412
85 .58 .83 85 .66 .99 8s .67 .99 85 68 1,01 85 .72 1.08
SLOPE = ,550 SLOPE = ,550 SLOPE = ,580 SLOPE = .500 SLOPE = 4530
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10-yr and 100-yr Rational Method Calculations
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100-yr 1-hr Unit Hydrograph Calculations




