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PARCEL MAP 37231
RANCHO ESTUDILLO PLAZA
PRELIMINARY HYDROLOGY STUDY

NARRATIVE:

Rancho Estudillo Plaza is a proposed 8.8 acre commercial project located at the northeast corner
of the intersection of Sanderson Avenue and Seventh Street in the City of San Jacinto. The project
proposes various tenants including two major retail stores, two drive thru restaurants and a service

station/convenience store. The site is currently undeveloped.

The site is relatively flat with a gradient of approximately 0.25 percent to the northwest. The

property naturally drains to improved Sanderson Avenue.

Stormwater mitigation for this project includes a combination of water quality mitigation storage
in infiltration trenches and sub-surface detention. The basin has been preliminarily sized to detain
the difference in runoff volume between the developed and undeveloped condition 10-year, 24
hour storm, in accordance with Riverside County Flood Control and Water Conservation District
preliminary design criteria. The property has acceptable infiltration rates based on site specific
testing. It is anticipated that the sub-surface detention facility will drain within 72 hours of a storm

event,

The following report includes rational hydrology calculations for the 10-year and 100-year
recurrence interval for the undeveloped and developed condition. The result of the calculations is

summarized below:

Rational Hydrology Runoff Summary

Drainage Area Designation Area (Ac) Te (min)  Quolefs)  Oioo(cfs)
Offsite 15.2 33 10.2 17.2
Total Site — Undeveloped 8.2 37 4.9 8.2

Total Site - Developed 7.6 14 11.0 16.4



]

\\\\\

CAWSTON AVE

COTTONWOOD AVE

SANDERSON AVE

SITE=

N

7TH STREET 7TH STREET

SANDERSOM AVE

ESPLANADE AVE

VICINITY MAP

N.T.S.

KIRBY ST



———

LN S TER]

wreny

LEGEND

SOILE GROUP BOUNDARY
& SOILS GROUP DESIGNATION

RCFC&WCD

HyproLoeY MANUAL

O

FEET

BOO0

HYDROLOGIC SOILS GROUP MAP
FOR

LAKEVIEW

%

BAN SAGHTE




geEs* = 34078 B88* = F4O0T5 055 = 34078 668%° = 34078 8%%* = F40718
go* i 2L* b1 AN ges g 68" i%* [ s6" 9% 14 £g" eg* &8
ZEvt 44° % #8571 i <1 2g° i (3 o8 2n*l §%° 8 S8 a%* o8
§i°% IS 17 £8° 1 gi° &4 %0°1 Zi¥ &4 %671 e j 14 1 M %7 &i
g2°1 au” & itet i 8 gEel ¥i© (73 g1%% £4° (74 ZB* ¥%° 8i
521 £g” %% SE%1 gL &% 11 8L &9 Gi%% i4i* %% g6° i%* 9
gl LE” as 2% g~ 4% gz 1 1g* &% BeT i o 0% -3 g4v %
gEet LN ©% LA “8* &% g&* 1 s8° 5% g2+ 1 \i 5% go°1 £i° %
14 A 46 ° % gt s a4 gt a8* 8% gE* 1 [ 0% ey 4 8%
I8°1 15 A %% &1 LEN G (A %67 1S L A Lt N &% i1y 28" &%
1971 A oy 1%°1 &6* 1] ge*l 161 a% g8l G891 oy g2 I LA
S L Al F 14 it [ | &% ¥5° 1 #5871 14 L2 A8 E0*Y #E &2 1 &s* BE
gLy L2 R g% %1 S8 8E &%%1 81 38 5% 1 %871 B A | £6° 2£
g4 gi%1 %€ &5 1 g6°1 & ¥4 1 IS AR L LE A1 86%1 % et 56 €
el 121 [44 ¥97 3 TEre i 5i*l ¥1%% Z€ [T A E1*1 28 1S 00 | [ 2E
g8° 1 g2°1 ag 84%1 &E%% 8% i1 6171 2 BETL £1%% 8E Ge*y 261 {19
G8°1 [ g2 G450 £1%% g EX AR [ - §2 €851 AR g2 25°1 go¥1 | I
[ g4 GE*Y %2 Ze*t g% G2 (T8 gz L g6° 1 ig*t %2 et 8% 4z
(R 1w ¥ g5* 1 g2%1 L 24 8571 $E°1 2 &6% 1 2E*Y %2 g9t 91%1 ¥
12*e L 2Z 671 L 2 goc e TeT1 F-2:4 g% ¢ HE* Y €2 w#g* Y gz*i 22
(S e 9571 a2 g8 2 LR g2 gz g%°1 a2 g&vé EA NS g2 g8 1 g2°1 &g
HE°E 091 &1 €1 L2 -3 Gdvd g%t &1 g%z a1 &t gg* i Z2E*T &1
G¥eP ET A #1 612 #¥°1 ER £Evd 1871 i gEvE $%%1 w1 ¥6* 1 g5 81
LA [ F il &Z7E 2%*1 i1 g% 2%*1 i3 g8*2 9"t i1 eg°2 (A A it
29*& 471 21 [ - £5°71 21 g9 89" ¥ 9% g2 L L S %1 (g2 (L A g1
L% 8Ty %1 2L 2%9*%¢ (3 istd #4713 2% i5%2 ti*y 21 ¥E%2 a85° 1 %1
jg% e E1 R %1 g9 2 #5951 1 192 a8* ¥l L9 ¢ §473 A2 ggre #5%1 %1
26T e 9671 £1 8472 LY €1 GLYE gt £1 gi%e 8% % £l ger g %71 (41
0T E ¥6°2 21 g9TE tg=1 21 I6%d 26 ° 1 Z1 87 g kiR &1 Z2e* 2 [ TR 21
s1°¢ vive i Gg*2 HH* T it G076 g e it &97¢ [ A it ¥5%2 gLt iy
$ETE LEAS 6t E1E #6° 1 a1 12%% i1tz [ (-2 ¥1%2 Gt g%z 8t 61
5878 86t ¢ & (A0 GHTE & 1#%% [ & fe7g i2%E & g E  &8"1 [
S84%€ £872 8 BZ*E edvz # £97E G%°2 g [ 0 3 A e ¥ £8°¢€ 4 L
2874 2474 i 150 LEE i 16°€ 952 i 15°¢ 1952 i g2°L 272 H
Gy $6*2 g &L°E $5°2 g GE* ¥ L2 g G2t e % “5°€ #%°2 g
LY A G27E & Gi%e 18~2 & ii°% gi°¢ 5 1i%% #i%g 1 Z6°E 54%2 %
R EL HYIA ¥ 3 T BYEA HEFA R ETY H¥ 3L H¥3A  H¥3L
g0l g1 {3101 e3 (1 R g1 ge1 g1 61 gt

SEINNEW SIINHMIE S3OMIH §IFINHIA SIINNEH
INLE €k F HOLL¥HEOG ADHINGIE S ROLIVEAT AORINBIEL  BOTLYERO AINENBIB S ROILVENG AININBINS  RULIVEND
(Y EHY VTImMa004
L1 HOS ULNID¥C HYS ENGOI 8O 3iisn3Ary IFISHIALY

¥NOH d3d S3IHONI—ALISNILNI

TIVANIVY

=
o
o«
<t
0T g
a8 °
S ! n
> W
S E >
gsw
50
b
<
ek
a S
z
QO <
E =
@ %
o
-
O =
& T

PLATE D-4.1(5 of6)




L

b
L

N

N
.
-z

5 N )
TR TN
“5;:,'-
\i’
S
h
A

Y

T

g M

" COEFFICIENT OF RUNOFF,

PERCENTAG

e

"RCFC & WCD

Hmmwm I\flﬁsiﬁiUﬁm

...........

,( ;;;;;

.....

2y

SOIL. GROUP-B
AMC-II

COVER TYPE-URBAN LANDSCAPING

RUNOFF CGEFF!CIENT Ci.iﬁ\lﬁs

(RUNOFF INDEX NUMBER 56)

INCHES PER HOUR

RAINFALL INTENSITY
' ! JUE 000 T

N

;b - Vz

3

4 o]

&
PLATE 0D-5.2



RUNOFF INDEX NUMBERS OF HYDROLOGIC SOIL-COVER COMPLEXES FOR PERVIOUS AREAE=-BMC TI

cuality of Soil Group

cover Type (3)
Cover (271 A B C D

NATURAL COVERS -

Barren 78 186 | 91 |93
(Rockland, eroded and graded land)

Chaparrel, Broadleaf Poor 53 |70 180 185
(Manzonita, ceanothus and sorub oak) Fair 40 {63 175 181
Good a1 157171 178

Chaparrel, Narrowleaf Poor 71 182 88 191
(chamise and redshank) Falr 55 172 81 (86
arass, Annual ov perennial Poor &7 T8 86 B9
Fair 50 79 184

&
Good 38 16l 174 1BO

Meadows or Cienegas Poor 63 177 185 188
{(Areas with seasonally high water table, FPair 51 170 | 80 | B4
principal vegetation is sod forming grass) G A0 158 [ 72 178

Open Brush Poor 62 176 |84 |88
(soft wood shrubs - buckwheat, sage, ato, ) Fair 46 166 |77 183

Good 41 63 |75 181

Woodland Poor 45 166 | 77 |83
(coniferous or broadleaf trees predominate. Falr 36 160 |73 79
canopy density is at least 50 percent) Good 28 185 70 (77

Woodland, Grass Poor 57 173 182 |86
(Coniferous or broadleaf trees with canopy Fair 44 165 |77 |82
dengity from 20 to 50 percent) Good 33 188 (72 179

URBAN COVERS -

pesidential or Commercial Landscaping Good 32 |56 |69
(Lawn, shrubs, etc.)

Turf Poor 5E 174 (83 (BY

(Irrigated and mowed grass) Pair 44 165 |77 182
Good 2% 158 [ 72 179

AGRICULTURAL COVERS -

Fallow 76 185 190 (92

(Land plowed but not tilled or seeded)

RCFC 8 WC D RUNOFF INDEX NUMBERS
FOR

Ebs N
HyproLosY NMANUAL PERVIOUS AREA

PLATE D-5.5 (1 of 2)




RUNGOEE TNDEYX NUMBERS OF HYDROLOGIC SO0IL-COVER CCMPLEXES FOR PERVIOUS AREAS-AMC I7

guality of So0il Group
Cover Tyvpe (3
ype (3) cover ()[BT EBETCI D
AGRICULTURAL COVERS (cont.) -
Legumes, Close Seeded Poor 66 77 185 189
(Alfalfa, sweebtclover, timothy, etc,) Good 58 (72 81 185
Orchards, Deciduous See Note 4
(Apples, apricots, pears, walnuts, etc.)
Orehards, Evergreen Poor 57 173 82 |86
{Citrus, avocados, etc,.) Fair 44 |65 [ 77 182
Good 33 1858 172 17
Pasture, Dryland Poor 67 178 (86 189
{Annual grasses) Fair 50 |69 179 184
Good 38 161 74 18O
Pagture, Irrigated Foor 58 74 183 87
(Legumes and perennial grass) Fair 44 165 77 182
Good A3 168 172 179
Row Crops Poor 72 |81 (88 91
(Field crops - tomatoes, sugar beets, etc,) Good &7 |78 |85 189
Small Grain Poor 65 176 184 188
{Wheat, oats, barley, etc.) Good 63 175 183 187
Vineyard See Note 4 |
i i
Notes:
1. A1l runoff index (RI) numbers are for Antecedent Molsture Condition

{(AMCY IT.

puality of cover definitions:

2
o

roor-Heavily grazed or regularly burned areas,

Less than 50 per-

cent of the ground surface is protected by plant cover or brush

and tree canopy.

Fair-Moderate cover with 50 percent to 75 percent of the ground sur-

face protected.

Good-Heavy or dense cover with more than 75 percent of the ground

surface protected.

Use runoff index numbers based on ground cover type.

3 See Plate C=2 for a detailsd description of cover types.

Sge discussion

under “Cover Type Descriptions” on Plate C-2.

cD

MANUAL

rlyproLoaY

INDEX NUMBERS
FOR
PERVIOUS AREA

RUNOFF
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ACTUAL IMPERVIOQUS COVER

rRecommended Value
Land Use (1) Range~Percent For Average

Natural or Agriculture g - 10 o

gingle Family Residential: (3)
40,

7

Multiple Fanily Residential:

a00 8. ¥. (1 Acre) Lots 10 - 25 20
000 8. F. (& Acre) Lots A0 - 45 40
200 - 10,000 §, F. Lots 45 « 55 50

condominiums 45 -~ 70 65
Apartments 85 - 90 B8O
Mobile Home Park &0 - 8BS 75
Commercial , Downtown a0 ~100 90

Business or Industrial

Notes:

Le

tand use should be based on ultimate development of the watershed,
Long range master plans for the County and incorporated cities
should be reviewed to insure reasonable land use assumptions.

Recommended values are based on average conditions which may not
apply to a particular study area. The percentage impervious may
vary greatly even on comparable sized lots due to differences in
dwelling size, improvements, etc. Landscape practices should also
be considered as it is common in some areas to use ornamental grav-
els underlain by impervious plastic materials in place of lawns and
shrubs. A field investigation of a study area should always be made,
and a review of aerial photos, where available may assist in estimat-
ing the percentage of impervious cover in developed areas,

For typical horse ranch subdivisions increase impervious area 5 per-
cent over the values recommended in the table above.

conditions-Percent (2]

RCFC & WCD IMPERVIOUS COVER

FOR

HyproLoaY MANUAL DEVELOPED AREAS

PLATE D-5.6
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Riverside County Rational Hydrelogy Program

CIVILCADD/CIVILDESIGN Engineering SBoftware, (¢} 1889 - 2005 Version 7.1
Rational Hvdrcioqv 8tu é’ Date: 04/08/18 File:PMITZ310FFS

BARCET, MADP 372371

OFPETTE HYDROLOGY

10 YEAR ZTOEM

kR ok ok R Hydrology 8 tuﬁw CQ?%WGL Informabion *rdkkkkktd

English {(in-1b) Units usged in input data file

Program cense Serial Number 4061

Ratiom&i Method Hydrology Program baq@d on
Riverside County Fleood Control & Water Conservation District
1878 hydrology manual

B

Btorm event (vear) = 10.00 Antecedent Molsture Condition =

Standard intensity-duration curves data (Plate D-4.1)
For the [ San Jacinto | arvea used.

10 vear storm 10 minute iwﬁ@ﬁsiﬁv = 1.980{In/Hr)

10 yvear storm &0 minute intensity = 0.810{In/Hr)

100 veay storm 10 minute gﬁ*@ﬂﬁ-t“ = E,ﬁgﬁgin;hr,
100 veary storm 60 minube intensity = 1.20

Storm event vear = 10.0

Caleoulated rainfall intensity data:

1 hour intensity = 0.810{In/Hr)

Slope of intensity duration curve = 0.5000

T T o o S e T e e
Process from Point/Station 1,000 to Point/Station 2.000
#EkE TNITIAL AREA BEVALUATION ##&¥

Tnivial area flow distance = 600.000(F
Top {of initial area) elevation = 22, )
o {of dinditial area) @i@v*;iwv - (Fr. )
eyence in elevation = LBOO (P L
= 0.00487 s{y@x&@wt)x G.

; c {0, 'iﬁ}*§{lﬁﬂq?n”3}f elevation cha: 0.2
Initial area 33%@ of concentration = 2 min.
Rainfall intensity = 1.211{In/Hy) £ 10.0 vear storm
JM;Mv LOPED 5@11 cover; subarea

ﬁ QQ% ficient = 0,602
fraction scil group A = 0.000
fraction scil group B = 1.000
fraction soll group C = 0.000
fraction soil group D 0.000



BYI dndex for solil(BMC 27 = 65,00

vervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runcff = 5.108(CFB)
Total initial stream area = 7.000(Ac.

Fervious ares fraction = 1.000

T b b ok o e S E S b o b 0 o S oF T T h O b I A S U S B o S SR S 0 L (S i oh e o s
Process from Point/Station 2,000 to Point/Station 32.000
sedkok ok CNATURAL CHANNEL TIME + SUBAREA FLOW ADDITION #=¥éw

Top of natural channel elevation = 189.900(Fc.)

gnd of natural channel elevation = 18.000(Ft.)

Length of natural channel = 570.000(Ft.)

Egstimated mean flow rate at midpoint of channel = 8.096{CFE)

Natural valley channel type used
L.A. County flood contreol district formula for channel veloclity:
Velocity (ft/s) = (7 + Blg(BEnglish Units)”.352) (slope”0.5

1y

Velocity using mean channel flow = 1.37(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-8.2}

Normal channel slope = (.0033
Corrected/adiusted channel slope = 0.0033
Travel time = 6,94 min, TC = 33.78 min.

Adding area flow to channel
ﬁNB”VEiQ“”ﬁ (Faiy cover) subarea

o

unoff Ceoefficient = 0.57%

WﬁC“MmL fraction s group A = 0.000

pecimal fraction s group B = 1.000

Decimal fraction sc group O = 0.000

Decimal fraction s group D 0,000

RT index for soill( 27 om 69.%@

Peyvious area fractlen = 1.000; ¢Tp@rWiouﬁ fraction = 0.000
Rainfall intensity = 1,080 {In/Hr) for a 10.0 veary storm
Subarea runoff = 5.124 (CF8) for 8,200 {Ac,

Total runcoff = 10.229(C¥s) Total area = 15.200{Ac.)
ind of computations, total study area = 15.20 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious arvea fraction{Ap) = 1.000
Area averaged RI index number = §698.0






Riverside County Rational Hydrology Program

CIVIL ﬁﬁ CIVILDESION Engineering Software, (¢ - 2005 Version 7.1
ational Hydrology Study Date: 04/08/1 File:PM3I72310FFSITES

PARCEL MAPR 37231
OFFEITE HYDROLOGY
100 YEAR ETORM

ke Sk R e ek Hydrology Study Control Information *#dsddrkes

English {in-1b) Units used in input data file

Program License Serial Number 4061

Method Hydrology Program based on
raide County Fioaa Control & Water Conservation District
hydrology manual

Storm event {(vear) = 100.00 Antecedent Moilsture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ San Jacinto | area used.
10 year storm 10 minute 3Qt@vﬁf§j 1
10 vear storm 60 minute intensity = 0.
100 vear storm 10 minute intensity = 2.
100 year storm 60 minute intensity = 1

e

Storm event vear = 100.

Calcoculated rainfall 1&&@3 ity date
hour intensity = 1.200{In/Hr)

ilope of intensity duration curve = 0.5000

53»

i, B

Rl

e e S o o T Ik ST A R T IR TR R AR S S S O S AR A I D U S R
Process from Point/Station 1.000 to Point/Station 2.000
*kk% INITIAL ARER BVALUATION ##wx+

Initial area flow distance v,
Top {(of initial area) elev: FOOLFL .}
Bottom {(of initial area) e 19.900{Ft.}
Difference in elevation = ;

0.00467 sipercent)s .47

i* * [ {length™3)/(elevation change)] 0.2

ea tzm of munc%ﬁtratlﬁm = 26.836 min.

intensity = n/Hr) for a 160.0 vear storm

jof: o {falr cov

i Coefficient =
imal fraction so o000
imal fractilon sc 000
imal fraction so b 000
cimal fraction soil group D 1,800



BT irﬁ@v for soil{AMC 23 a
rvicous area fraction = L1.{ = (.000

En;tiai subarea runcff =
Total initial stream area =
Pervious area fraction = 1.00

+m++@++++++++++&+-@¢+$+%@++@%+++++++@$+¢%++@%%@%w++++++++++¢$+@++@+@@+
Process from Point/Station 2.000 to Point/Station 3,000
*%%* NATURAL CHANNEL TIME + SUBAREA FLOW ADD: TEC}N ok

*Wp of natural channel elevation = £§,9§@§?t.}
4 of natural channel elevation = 8.000(Ft.)
@quth of natural channel = %?Gxﬁﬁu( ©.l
Eatimated mean flow rate at midpoint of channel = 13.439{(CF8}
Natural valley channel type used
Lo A, ”’unp, flood control district formula for channel velocity:
velocity (ft/s) = (7 + 8{g(BEnglish Units)”.352} (slope”0.5)
Vvelocity using mean channel flow = 1.56(Ft/s)
Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0033

Corrected/adiusted channel slope = 0.0033
Travel time = 6.10 min. TC = 32.84 win.
adding area flow to channel
UNDEVELOPED (falr cov
Runoff Coefficient = 0.65

fraction soll group A = 0.000

fraction soll group B = 1.000
Decimal fraction soil group € = 0.000
Decimal fraction soil group D = 0.000
BT index for soll(AMC 27 = €9.00
Pervicus area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 1.620UIn/Hr) for a 100.0 yﬁar storm
Subarea runcff = 8.725{C¥s) for 8.200{Rc.)
Total runcff = 17.200(CFE) Total area = 15,2000}
End of computations, total study area = 15.20 {(he.)

The following figmf@w may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction{hp) = 1.000
Area averaged RI index number = 68.0
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Riverside County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software {O¥ 1989 - 2005 Version 7.
Rational Hydrology Study @at@. 04/09/18 File:PM3I72310NSITEUND
PARCEL MAP 37231
ONSITE HYDROLOGY
UNDEVELOPED CONDITION
10 YEAR STORM

ok kR Rk Rk Hydrology 8tudy Control Information #hsddkddad

English (in-1k} Units used in input data file

Program License Serial Number 4061

&?10?3& Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1878 hydrology manual

Storm event (vear) = 0.00 Antecedent Moisture Condition = 2

grandard intensity-duration curves data {(Plate D-4.1)
For the [ Ban Jacinto | area used.

10 yeary storm 10 minute intensity = L8806 (In/Hr)

10 yvear storm 60 minute intensity = 0.810{(In/Hr)

100 vear storm 10 minute intensity = L 940 {In/Hrj
100 vear storm 60 minute intensity = L2000 (In/Hr)

CZ;?**

Yook ix} .

Storm event vyvear = 10,

Calculated rainfall intensity data:

1 hour intensity = 0.810{In/H1)

Slope of intensity duration curve = 00,5000

B T T b o T e e e o e T N R R R R R R R R R R
Process from Point/Station 1.000 to Point/Station 2.000
sk w TNTTIAL ARELR EVALUATION #&x%

area flow distance = ﬁaS,GSO{Wt*E

initial avea) elevation = L7.000(Ft.)

of initial ar@a} i 15.000(FL. )
rence in elevation

0.00222 silpercentis L 22
T o= kiﬁ*71%}*?éiengﬁh“BEK{aE@vatiﬁm change} ] 70,2
Initial area time of concentration = 36.610 min.
RBainfall = inE?{iwg’”} for a 16,0 vear storm
: g

Runcoff Cﬁﬁfilﬁlﬁﬂv = 0‘55

Decimal fraction soll group A = 0.000

Decimal acil group B = 1.000

Decimal fraction soil group T = 0.000
cimal fraction soil group B = 0.000



RI index for soll{AMC 2} = 6%.00

Pervious area fraction = 1.000; Impervious fraction =
Initial subaresa runoff = 4,851 (CFE)

Total initial stream area = B.200 (A0,

Pervious area fragtion = 1.000

End of computations, total study area = 8.20

The following figures may
be used for a unit hvdrograph study of the same arvea.

Area averaged pervious avea fraction{Ap} = 1.000
Area averaged RI index number = £9.0






Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Scoftware, (¢} 1988 - 2005 Version 7.1

Rational Fyéro ogy Study Date: 04/09%/18 File:PM372310NBITEUNDEVLIOOYR. out
PARCEL MAP 37231
CHNEITE HYDROLOGY
UNDEVELOPED CONDITION
U0 YEAR STORM

ek e ok kK Hydrology Study Control Information *Exkdddkki
English {in~1b) Units used in input data £ile

Rat%@nai Method h;dl@loav Program based on

Riverside County Flood Control & Wateyr Conservation District
1978 hydrology manual

Storm event (year; = 100.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the | San Jacinto 1 area used.

10 vear storm 10 minute intensity = 1.980(In/Hr)

10 yvear storm 60 minute intensity = 0.810(In/Hr)

100 year storm 10 minute intensity = 2.940(In/Hr)
100 year storm 60 minute intensity = 1.200{In/Hr)

rm event vear = 100.0

culated rainfall intensity data:

hour intensity = 1.200{In/Hr)

ope of intensity duration curve = 0.5000

i per 73 U
I
%««*{)

bt

T L T T T T o o b
Process from Point/sStation 1,000 to Point/Station 2,000
gk TNTTTRY. ARELA BEVALUATION #*aaw

Tnitial area flow distance = GO0, 000(FE .}

Top {of initial area} elevation = 17,0 30{Ft§§

Bottom {(of initial arvea) elevation = 15.,000(Ft.)

Difference in elevation = 2.000{(PFt .

Slope = 5.00222 sipercent)s= 0.22

TC o= k{0,710 % [{length®3) /{elevarion change)] 0.2

ITrniitial arvea time of xnﬁ"ﬂ@,r&tian = 36,610 min.

Bainfall intensity = B3 {In/Hr) for a 100.0 year storm
UNDEVELOPED {(fair cover) @Jbﬁ’ @

Runoff Coefficient = (.648

Decimal fraction soll group A = 0.000
Decimal fraction scoll group B = 1.000
Decimal fraction soll group € = 0.000
Decimal fraction soll group D = 0.000



BRI dindex for soil (AMC 23 = 69,00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runcff = B.157(CF8)

Total initial stream area = §.200{Ac.}

Pervious area fraction = 1.000

End of computations, total study area = 8.20 {Ac.}

he following figures may

be used for & unit hydrograph study of the same area.
Area averaged pervious area fractioni{lp) = 1.000
Area averaged RI index number = 69.0






Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (¢} 1989 - 2005 Version 7.1

Rational Hydve ogy Stuﬁy Date: 04/09/18 File:PM3I72310NSITEDEVIOYR.

PARCEL MAP 37231
ONSITE HYDROLOGY
DEVELOPED CONDITION
10 YEAR STORM

S e ok o e ok Hydrology Study Control Information #d#dkdsis
gnglish {in-1b} Units used in input data file
Program License Serial Number 4061

Rational Method Hvdrology Program based on
riverside County ¥Flood Control & Water Congervation District
1978 hydrology manual

B

Storm event (year) = 10.00 Antecedent Molisture Condition =

grandard intensivy-duration curves data (Plate D-4.17
For the [ San Jacinto | area used.
10 year storm 10 minute intensity = 1.980{(In/Hr)

10 vear storm 60 minute intensity = G,ﬁlﬁiﬁnjﬁf}
100 vear storm 10 minute intensity = 2,940 (In/Hr)
100 vear storm 60 minute intensity = 1.200(In/Hr)

Storm event vear = 10.0
Caleoulated rainfall intensity data:

1 hour intensity = 0.810{In/Hr)
Slope of intensity duration curve = 0.500

o]

S T T E T T s T e e o
rrocess from Point/Station 1.000 to Point/Btation 2,000
dkkk TNTTIAL AREA BEVALUATION #xd#

Initial area flow distance w= 935 . 000 {Ft

Top {of initial area) elevation = 18. 6@Q'Ft

Bottom {(of initial area) elevation = 15. hiFY )

Difference in elevation = 3.600(0FC.)

Slope = 0.00385 spercent)s 0.39

TC = k(0.300)*[{length™3)/{elevation change)]”0.2

Tnitial area time of concentration = 14,072 min.

Rainfall intensity = 1.673{In/Hr) for a 10.0 vear storm

COMMERCIAL subarea type

Runoff Coefficient = 0.865
Decimal fraction soil group A = 0.000
ecimal fraction soil group B = 1.000
Decimal fraction soll group C = 0.000
Decimal fraction soll group D = 0.000

o



81 index for soil(AMC 27 = 56.00

Pervious area fraction = 0.100; Impervious fraction = 0.9
Initvial subarea runcff = 11.000(CFE]
Total initial stream area = 7,600 {Ac .}

Pervious area fraction = 0.100
nd of computations, tot
The following figures wnay

be used for a unit hydrograph study of the

Area averaged pervious area fraction(hp) =
Area averaged BRI index number = 56,0

Same ares.

G.100






Riverside County Raticonal Hydrology Progran

CIVILCADD/CIVILDESIGN Engineering Seftware, {¢} 1@89 - 2005 Version 7.1
Rational Hydrology Study Date: 04/0%/18 File:PMIT72310NSITEDEVIOOYR. out

BARCEL MAP 37231

ONEITE HYDROLOGY

DEVELORPED CONDITION

100 YEAR BTORM

ek Hydrology Study me?ymﬁ %nfmfm&?zm ok ok gk ok kK &

English {(in-1b) Units used in input data file

Program License Serial Number 4061

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hnvdrology manual

Storm event {vear) = 100.00 Antecedent Molsture Condition = 2

Standard intensitv-duration curves data (Plate D-4.1)
For the [ San Jacinto ] area used.

10 year ﬁi@zm 10 minute intensity = 1.980(In/Hr)

10 vear sto &0 minute intensity = 0.810{In/Hx)

100 year $tmxm 10 minute intensity = 2.940(In/Hr)
100 vear storm 80 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

alculated rainfall intensity data:
1 hour intensity = 1.200(In/Hr)

lope of intensity duration curve = {.5000

bbbt bbb bbb bbb bbb b b b b b
Process frowm Point/Station L0000 to Point/Btation 2,000
sk TNTTTAT, AREL BEVALUNTION *#&%

Initial area flow distance = G35, 000(FL .
Top {(of initial area) elevation = 18.600(FL.)
Bottom (of initial area) selevation = 15.000{F0.)
Difference in elevation = 3.600(FL .}
Slope = 0.00385 ég@x cent) = 0.38
@‘ﬁi{;aggtg 336{@1@vati@ﬁ change)l170.2
concentration = 14.072 min.
2.478{(In/Br) for a 106.0 vear storm

“ea Lype

‘icient = 0.873

sorion soll group A = 0,000

ctiom soll group B = 1.000
soil group € = 0.000

“vactéaﬁ soil group D = 0.000



RI index for soil(aMC 2) = 856,00

Pervious area fraction = 0.100; Impervious fraction = 0.9
Initial subarea runcif = 16,445 (CF8)
Total initial stream area = TLe00 (Ao}

Pervious ares fractlon = 0,100

End of computations, total study area = 7.60 {Ac.}

The folleowing figures may
be used for a unit hydrograph study of the same area.

Area averaged pervicus arvea fraction{Ap) = 0.100
Area averaged RI index number = 56.0
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vdrogyanph Analwyvsils

Copvright {(¢) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date 04/10/18 File: PM3723110YRZ4HRUNDEV2410.out

b o e o o o S

Riversgide County Synthetic Unit Hydrology Method
ROPC & WCD Manual date - April 1978

Program License Serial Number 4061

2n§migh {in- iﬁ? Input Units Used
Engligh Rainfall Data (Inches] Input Values Used

English Units used in output format

PARCEL MAP 37231
UNIT HYDROGRAPH STUDY
UNDEVELOPED CONDITION
10 YEAR, 24 HOUR S8TORM
Drainage Area = 8.20{hc.}) = 0.013 Sg. Mi.
Drainage Area for Depth-Ares Areal Adiustment = 82080, ) = 0.013 Sa.
Length along longest watercourse = S00.00{FL.}
Length along longest watercourse measured to centroid = 455,00 {Ft,
Length along longest watercourse = 0.170 Mi.
Length along longest watercourse measured to centroid = 0.086 Mi.
Difference in elevation = 2.00{Pt.)
Slope along watercourse = 1.7333% Fr./mMi.
Average Manning's 'N' = 0,025
Lag = §,.076 Hr.
o s 4.53 Min.
¥ of lag time = .13 Min.
%P% of lag time = 1.81 Min.
Unit time = 15,00 Min.
Duration of storm = 24 Hour {(s;
User Entered Base Flow = 0.00{CFS8)
2 YEAR Area rainfall data:
Arealdc.) (1] Rainfall{In) (2] Welghting [1%2]

8.2 1,80 14.76

100 YEAR Area vainfall data:

Rail

Mi .



[V

3Oy AE s da

g

Area Averaged 100-Year Rainfall = 4.500(In)

Point rain {area averaged) = 2,913 (In;

Al dustment factor = 100.00 %
B ed average point raln = 2.911 {In)

Sub-Area Data:

Area (Ac. ) Runoff Index Impervious %

1.200 78.00 0,000

Total Area Entered = 8.20(Ac.)

BRI RI Infil. Rate Impervious Adi. Infil. Rate Area% F
AMCZ AMO-2 {In/Hx) {Dec. %) {In/Hr) (Dec.) (In/Hr)
78.0 78.0 0.268 0,000 0,268 1.000 0

Sum {(F) =

Avea averaged mean soil leoss (F] {(In/Hr) = 0.268
Minimum soil loss rate ({In/Hr)) = 0.134

{(for 24 hour storm duration;
80il low loss rate (decimal) =

Unit Hydrograph
VALLEY S-Curve

Ey&r@graph Data
Unit time ?@r&ﬁd Time % of lag Distribution Unit Hydrograph
{hrs) Graph % (CFS)

59,633 4,928
35,498 L9324
4 . 869 AR
Sum = 100.000 Buimae 264

B

o 4

following loss rate calculations rveflect use of the minimum calculated
subtracted from the Storm Rain to produce the maximum Effective Rain value

Time Pattern Storm Rain Loss ratel{In. /Hr) Effectiv

(Hr.) Percent {In/Hr) Max | Tow (In/Hr)

0,25 0,20 0,027 { 0,473 { 0,002
G.RD GL30 0,045 { 0.467) 0 0,003
8,75 0,30 0,038 { 0.462) O 0,083
1.60 0,40 0,047 { 0.456) 0.4 8,008
1.25 0,30 0,035 { 0.451} 0. 0.003
1,50 0.30 0,038 { 0,445} G 0,003
1.75 a.3 0.035 { 0,440 G 0.0063
2.00 0,440 0,047 { 0,435 & 0,008
RS 0,490 0,047 { 0.430) & 0,005
2. 50 0.40 0,047 { 0,424 a. 0,005
a.75 .50 0,058 { a. 93 a. G,006
3,00 0.5 0,088 { 0.414) O, 0,006
3. 0,850 0,058 { 0.409) Q. 0,068
3 ¥ 0.50 0,058 { 0,404} 0.0 G.006
3,75 .50 0.058 { 0.399) G.0 0,006
4 .00 0,60 0.076 { (.394;} 0.0 O.aov
4,25 0,60 Q.07¢ { 0,388} 0.0 O, 007
4,50 a.70 0,082 { 0,384, 0.0 0,008
&.7H .70 ¢.082 { 0.379; 0.0 0,008

b |
loss
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Be 0,023

o
<3
B3
o

0oz

w3 411
0 O oun
L]

87 §.038 0.0023

a1 20,25 0.30 0.035 0.154) 1L 631 ¢.003
B2 20.50 Q.30 0,035 0.152) 0.631 0,003
83 L7 0.3¢0 0.035 0.150) 0.031 0.003
14 L0 0.20 0.023 0.148) 0.021 g.002
3 2 0.30 0,038 0.147) 0.031 g.003

0.1458)

A3

]

Bt bt ped Bt e 3
AT

L%

BB B2 OB R B3 B3 BRI

! ¢

0,03 O
a8 0 o. 0.043 142 0.021 0.002
89 2.25 . 0.035 0,140 0.031% G.003
L 2.%0 0 0.023 G.139) 0.02% ¢.002
891 22,75 0.023 0.138) 0.021 6.062
92 23.00 0.023 0.137; 0.021% 8.002
93 2 L0223 0.136; LO2i 0.00z2

G.

]

G4
95
26

023
0. 023
0. 0.023
(Logs Rate Not Used)
Sum o= 106.0 um = 1.8
Flood volume = Effective rainfall 0.48{In)
cimes area 8.2/ {Iny/{F.)] =
Total soil loss = 2,43 {In}
Total soil loss = 1
Total rainfall = 2,
Flood volume = 14
Total soil loss =

0.002
021 0.002
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Peak flow rate of this hydrograph = 1.332(CFs)

Bk e N I o N T T
24 - H O U R 5T ORM
Runoff #Hydrograph

Hydrograph in 15 Minute intervals {((CFS))

Time (hem) Volume Ag.FL (R R0 =0 BN 2.5 5.0 7.5 10.0

o I o}
[ 4
3 40
0L
i B3
o
oL
S
S

g.0038 0.03
0.0046 0.03
0.0054 0.04

m

<

i

o

o

<

>

ot
LSO O0 OO0 L

g.0062 0.04

G,0071 0.04 Q

G008l 0.05  Q

G.0081 0.85 Qv

§.0101 g.os Qv

0.0111 0.5 Qv

0.01423 0.058 Vv ;
0.0134 0,068 QV

0.0147 0.06 Qv

0.0161 0,07 Q¥

0.01786 o.07 QW ;
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Un it Hyvdrograph Analwvsasls
Copyright {(¢) CIVILCADD/CIVILDESIGN, 198% - 2008, Version 8.1
Study date 04/10/18 Pile: BM3IT23I110YRIZ4HRDEVZ410.o0ut

e I A o S

§ETUR TR N TN U N0 N N N NN TR NN N T

Riverside County Synthetic Unit Hydrology Method
ROFC & WCD Manual date - April 1878

Program License Serial Number 4061

English (in-1ib) Inpubt Units Used

English Rainfall Data {(Inches) Input Values Used

5

English Units used in output format

PARCEL MAP 37231

UNTT HYDROGRAPH STUDY
DEVELOPED CONDITION
10 YEAR, 24 HOUR STORM

Drainage Area = 8.20{(Ac.) = 0.013 Sg. Mi,

Drainage Area for Depth-Arvea Areal Adjustment = 8.20{Ac.} = 0,013 8
Length along longest watercourse = 935 .00 (FL.)

Length along longest watercourse measured to centrold = 295, 00(Ft .}
Length along longest watercourse = 0,177 Mi.

Length along longest watercourse wmeasured to centroid = 0.056 Mi.
Difference in elevatlion = 3.00(PL.)

Slope along watercourse w= 16.9412 Fo./Mi.

Average Manningis 'N' = 0.015

Lag time = $.036 Hr.

Lag time = 2.18 Min.

25% of lag tine = 0. 58

40% of lag time = 0.

Unit time w 15,00 Min,

Duration of storm = 24 Hour{s)

User Entered Base Flow = 0.00{(CFS)

2 YEAR Arvea rvainfall data:

Area {Ac.) [1] Rainfall {In) [2] Weilghting [1+%2]
8,20 1.80 14.76
100 YEAR Area rainfall data:

]
S
gy

1] In} [2] Weighting [1%2]
§.20 4.50 36,20

STORM EVENT (YEAR) =  10.00
m

Area Averaged Z-Year Hainfall = 1.800(In)

D



Area BAveraged 100-Year Rainfall = 4. 500 (In)

Point rain {area averaged) = 2,813 {In;
Areal adiustment factor = 100.00 %

Adijusted average point rain = 2,931 (In)

Sub-Area Data:
Brea (Bo.) Runoff Index Impervious %

8,200 56.00 0.800

Total Area Entered = 8.20(Ac.)

RI RI Infil. Rate Impervious Adi. Infil. Rate Arvea% ¥
AMCZ AMC-2 {In/Hr) {Dec. %) {In/Hr) {Dec.) {In/Hr)
6.0 B& .G 0.51% 0.900 G.087 1.000 4.097

Sum (F} = 0.097

(In/Hr) = 0.097

Area averaged mean soll loss (F)
Vyo= 0,049

Minimum soil loss rate ((In/Hr
{for 24 hour storm duration)

Soil low loss rate (decimal) = 0,180

Unit Hydrogvraph
VALLEY &-Curve

Unit time pericod Time % of lag Distribution Unit Hydrograph

{hrs) Graph % (CFS)

0,250 686 . 207 Te. 171 6.460
500 1373.814 41.829 1.804
Sum = 100.006 S B.264

[0 S
o

-

The following loss rate calculations reflect use of the minimum calculated loss
s

rate subtracted from the Storm Rain to produce the maximum Effective Rain value
Unit Timse Pattern Storm Rain Loss vate{In./Hr) Effective
{Hy.: Percent (In/Hr} Mao Laow {In/Hri

1 0.25 0.20 0.023 {0,171 0,004 0,619
2 G.50 0.30 0,035 { ©0.l6%) 0.006 0.029
3 G.75% 0.30 0.035 { ¢.167) 0.6086 0,029
4 1.060 0.40 9.04%7 { 0.16%) 0.008 0.038
5 1.28 .30 0.035 { 0.163) 0.006 O.029
& 1.50 0.30 0.035 { 0.182) 0.006 0.029
7 1.75 0,30 9.6358 {0,160} 0 0.028
8 .00 g.4a0 0,047 { 0.158) 0. 0.038
k. 2025 O, 0.047 { 5 ) 0 0.038
L0 2,50 0. g.047 { 4] O 0,038
i1 2.75 g, 0,058 { } 0 G,048
3.00 0,50 0,058 { 0. §.048
13 3.2 0,56 0.058 { & 0.048
14 3. 0,50 .058 { O 0,048
1.5 3 O.50 0.058 { 0. 0,048
16 4 . 0.680 0.070 { g, 0.0587
17 4 . .60 0,070 { . 0,057
18 : 6,70 G.082 { a. 0.a87
19 0.70 6,082 { . 0.0867
20 G.80 0.083 { O 0.076




2L 5,25 .60 9.070 { 6,134} 0.013 .
22 5,50 0.70 o.paz { 0.132) 0.015 0.
23 5.75% 0.80 0.093 {0 0.130) 0.017 {
24 .00 0,80 0.093 { 0.129} o.oLy 0.
25 6,25 0,90 0.105 {0 p.127 0.019 0
26 6,50 0.80 0.10% { 0¢.128;) 0.6019 )
27 6.75% 1.00 0.116 { ©.124) 0.027 0
28 7.00 1,900 0.1LE { 0.122) 0.021 0
29 7,25 1.900 0,116 { 0.120) 0.021 0
30 750 1.10 0,128 { 0.119) 0.023 0
31 7R 1.20 0,140 (0L 11Ty 0,025 0.
32 8.00 1.30 0.151 {0,118y 0.027 0
33 8.25 1.50 0,175 {0,114y 0.031 0,
34 8.50 1.50 0,178 { 0.112y 0.031 0.
35 8.7% 1.60 0.186 ¢ 0.11n 0.0%4 0
36 9.00 1.70 .198 {0,109} 0.036 o
37 9,25 1.80 0.221 { 0.108; 0.040 0
38 9,50 2.00 30 ( 0.1086) 0.042 0
39 .75 2.10 { 0.1043 0.044 0
40 10.00 2.20 { 0.103) 0.048 0
41 10.2% 1,80 ¢ 0.101) 0,031 0
42 10.50 1.8 (oL Lo 0.031 0
43 10.7% 2.00 {0,099} 0.042 0
44 11.00 2.00 ¢ 0.097) 0.042 o
45 11,28 1.90 { 0.096) 0.040 o
48  11.50 1.80 { 0.094) 0.040 0
47 11.75 1.70 { 0.093) 0.038 0.
48 12.00 1.80 {0082} 0,038 0.
4 5 2.50 0080} 0.082 0
& 2.60 { 0.089; 0,054 g

15 2,80 ¢ o.087) 0.05% 0

00 2,80 {  0.08B8) 0.061 0

13.28 3.40 { 0.085) 0.071 0
13.50 3.40 {0,084 0,071 0
13.75 2.30 { 0.o82) 0,048 0
14,00 2,30 {0,081 0,048 0
14.25 2.70 {0 0.080) 0.0587 0.
14.50 2.690 {0,079} 0.054 0.
14.7% 2.60 {0,077 0,054 0.
15.00 2.50 : {0,078} 0,052 o.
15,25 2.40 9 {0,078} 0,050 0.
15.50 2,30 0,268 { 0.074) 0.048 o.
15.75 1.80 0,221 { 0.073) 0.040 0.
64 16,00 1.90 0,221 £ 0.072) 0.040 o.
65 16.285 0.40 0.047 { o0.071) 0.008 o,
66 16.50 0.40 0,047 { 0.069) 0,008 o,
67 16.75 0.30 0,035 { ¢.088) 6.006 g
68  17.00 0.30 0.035 { 0.087) 0,006 o
£9  17.25 0.50 0.058 { D.os8) 0.016 0
0,50 0,058 { 0.085) 0.0L0 0

0.50 0.058 [ 0.064) 0.010 0

0.40 0,047 { 0.0863) 0.008 0

0.40 0,047 Eon.oe3) 0.008 Y

0,40 0.047 ( 0.082) 0,008 ¥

0,30 0,035 { C.08L) 0,606 0

» G.20 0.023 { 0.060) 0,004 0

16 0.30 L0358 { 0.059) 0.006 0
19 G.40 0.047 {0,058 0.008 0.
R . .30 0.035 {0,087 0.006 0.
0 20 0,20 0.023 ¢ 0.0 0.004 0.
81 20.: 0.30 0.0358 ¢ 0.0 0.006 0.




82 20,50 .30 0,035 { 0.088) O.006 0.0629
g1 20,75 .30 0.035 { 0.0854) 0.006 8,029
84 21,00 0,20 0.023 { 0.054) 3. 004 0.019
8% 21,28 .30 G.038 { 0.053) .606 0.629
Be 2L .50 0.20 G.023 { 0,083 O.004 La1e
@§7 2L.758 0,30 G.038 { 0.082) 0.6086 0.629
88 22,00 G.20 GL023 { 0.051) 0,004 0.019
a8 22,25 O.30 0.035 { 0.081) 0,608 Lb2s
g 22050 G.20 §.023 { 0.080) 0.004 g.6019
a1 & .20 6.023 { 0.050) 0.604 0,019
a2 23,06 .20 G.023 { 0.050) 0.0604 0.019
93 23.25 0,20 6,02 { 0.049) 0.604 0,019
94  23.50 8,20 6,023 { 0.049) 0,004 3,019
9% 23,75 0,20 0,023 { 0.049) 0,804 3,019
96 24,00 .20 0.023 { 0.049) 0,804 0,019
ate Not Used)

X
B
o m oo
S owm o
ot

Sum o= Bum = a,.5

Flood volune =

Bffective rainfall 2.38{In}

times area .2 Y/ Iy J(FE.}] = 1.68{AC,.FL)
Total soil loss = 0.52 (In
Total soll loss = 0,358 (Ao, Fr)
Total rainfall = 2.91(In}
Flood volume = 71046.1 Cublc Pest
Total soll loss = 185985 .5 Cubic Feetb

Peak flow rate of thisg hydr@gfa§h = 2“68@€CFS}

T T o e T B R
24 - H O UR ETORM
Rumnoff Hydrograph

Hydrograph

Minute intervals ((CF8})

Time (hem)

volume AC.FU

0

CFaE)

0+15 0.00458 0.12
Oe 30 G.0071 B

Oa+d b

1+ 0 L0181 0.30 VO

1415 0.0234 0.25 VO

1+30 0.0283 0.24 0

1445 0.0332 0.24 0

2+ 0 0.0394 0.30 VO
0.0459 0.32 |Q
0.0524 .3z o
0.0602 0.38 |0
0.0684 .38 |0
0.0765 0.39 |p
0.0847 0.39 Qv
0.0928 0.38 Qv
G.1022 0.46 | QV
0.1120 0.47 OV
0.1231 0,54 oV
0,1345 0,55 o ;
0.1472 0,61 ov
0.1577 0.51 ov
0.1688 D.54 oV
0.1815 g.61 | oV
0.1945 0.63 oV
0.2088 0.69 o v

S

.0120

o I

Li4
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