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Aster Apartments 

 

Preliminary Drainage Study 
 
 

Narrative: 

 
The Aster Apartments project is a proposed 10.0-acre, 228-unit apartment complex located at the 

southeast corner of Stetson Avenue and Elk Street in Hemet.  The site is currently vacant.   

Proposed improvements include the construction of eight, 3-story apartment buildings with a 

clubhouse, pool, asphalt parking stalls, garages, carports and drive aisles, planters and perimeter 

landscaping.  The property has a natural gradient to the southwest of approximately 0.7 percent.  

The site is surrounded by existing development and drainage facilities and is not subject to offsite 

flows. 

 

The purpose of this study is to quantify the onsite generated storm water runoff for the 10-year and 

100-year recurrence intervals.  The study includes rational hydrology calculations for both the 

undeveloped and developed condition.  Calculations were based on the rational method as 

stipulated in the Riverside County Flood Control and Water Conservation District Hydrology 

Manual dated 1978.  Calculations were performed using CIVILCADD/CIVILDESIGN 

Engineering software. Onsite soils are categorized as Type ‘AB’ per the hydrology manual.  The 

study also includes preliminary unit hydrograph calculations for the 100-year, 3-hour storm for 

use in the preliminary sizing of onsite storm water detention facilities. 

 

The site was designed to honor the existing drainage pattern of the property.  According to the 

Hemet Area Drainage Plan, a portion (9.4 acres) of the site is tabled to flow to the Stetson Channel.  

The balance of the site (5.6 acres) is tributary to Elk Street.  Hydrology calculations for the 10-

year and 100-year storm events for both areas are included in Appendix B of this report.  The 

developed condition stormwater runoff flows from the apartments drain southwest to a 

bioretention basin located at the southwest corner of the site.  Stormwater runoff from the club 

house area drains to a separate bioretention basin located just northwest of the project main 

entrance.  The bioretention basins drain, via metered sub-drains, to an existing storm drain catch 



basin at the southeast corner of the intersection of Stetson Avenue and Elk Street.  Flows to the 

catch basin will be limited in project design, through storm routing, to the peak 100-year flow rate 

as calculated in Appendix B.  The catch basin is 7 feet wide and captures runoff from the 

aforementioned 5.4 acres onsite and a portion of the south half of Stetson Avenue.  The catch basin 

discharges to the Stetson Channel via a 24-inch RCP storm drain. Preliminary storm drain lateral 

capacity calculations are located in Appendix E.  Flows in excess of the bioretention basin metered 

outlet capacity surface flow through an under sidewalk drain to Elk Street which honors the natural 

drainage pattern of the south half of the project site. 

 

A summary of undeveloped and developed runoff flows is as follows: 

 
Runoff Summary 

Drainage Area Designation  Area (Ac)  Q10(cfs)  Q100(cfs) 

 U-1 5.4 4.4 7.7 

 U-2 4.6 3.9 6.7 

 A 2.0 2.8 4.4 

 B 0.6 1.1 1.8 

 C 3.5 4.6 7.3 

 D 3.6 4.7 7.5 
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RUNOFF INDEX NUMBERS OF HYDROLOGIC SOIL-COVER COMPLEXES FOR PERVIOUS AREAS-AMC II 

Cover Type ( 3 )  

NATURAL COVERS -

Barren 
(Rockland , eroded and graded land ) 

Chaparrel ,  Broadleaf 
(Manzanita , ceanothus and scrub oak) 

Chaparrel ,  Narrowleaf 
(Chamise and redshank ) 

Grass ,  Annual or Perennial 

Meadows or Cienegas 
(Areas with seasonally high water table , 
principal vegetation is sod fanning gras s )  

Open Brush 
( Soft wood shrubs - buckwheat , sage , etc . ) 

Woodland 

(Coniferous or broadleaf trees predominate . 
Canopy densi ty is at least 50 percent) 

Woodland , Grass 
(Coniferous or broadleaf trees with canopy 
density fran 2 0  to 50 percent) 

URBAN COVERS -

Residential or Commercial Landscaping 
(Lawn , shrubs , etc . ) 

Turf 
( Irrigated and mowed grass )  

AGRICULTURAL COVERS -

Fallow 
(Land plowed but not tilled or seeded) 

Quality of Soil Group 
t----� ....... -��� Cover ( 2 ) A B C D 

Poor 
Fair 
Good 

Poor 
Fair 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Good 

Poor 
Fair 
Good 

78 86 91 93 

53 7 0  80 85 
40 6 3  75 81 
31 57 71 78 

71 82  8 8  91 

55 72 81 86 

67 7 8  86 89 
50 69 79 84 
38 61 74 80 

63 7 7  85  88 
51 7 0  80 84 
30 58 72 78 

62 76 84  88 
46 66 77 83 
41 6 3  7 5  81 

45 66 77 83 
36 60  7 3  7 9  
28 5 5  7 0  77 

57 7 3  82 86 
44 6 5  7 7  82 
3 3  5 8  7 2  79  

32 56 69  75 

58 7 4  83  87 
44 6 5  7 7  82 
33  58 72  79 

76 85 90 92 

R C F C  a W C D  

H YDROLOGY J'vJA NUAL 

RUNOFF INDEX NUMBERS 

FOR 

PERVIOUS AREA 

PLATE 0-� .5  ( I  of 2) 
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ACTUAL IMPERVIOUS COVER 

Land Use ( l )  

Natural or Agriculture 

Single Family Residential : ( 3 ) 

4 0 , 000 s .  F .  ( l  Acre) Lots 

2 0 , 000 s .  F .  (½ Acre) Lots 

7 , 200 - 10 , 000 s .  F .  Lots 

Multiple Family Res idential : 

Condominiums 

Apartments 

Mobile Horne Park 

Commercial , Downtown 
Business or Industrial 

Notes : 

Range-Percent 

0 - 10 

10 - 25  

30 - 45 

45 - 55 

45 - 70 

65  - 90 

60 - 85 

80 -100 

Recommended Value 
For Average 

Conditions-Percent ( 2  

0 

20  

40  

50  

65 

BO � 

75 

90 

1 .  Land use should be based on ultimate development of the watershed. 
Long range mas ter plans for the County and incorporated cities 
should be reviewed to insure reasonable land use assumptions . 

2 .  Recommended values are baseg. on average. conditions which may not 
apply to a particular study area . The percentage impervious may 
vary greatly even on comparable s ized 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 es timat­
ing the percentage of impervious cover in developed areas . 

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

R C F C  a W C D 

}-JYDROLOGY NJA NUAL 

IMPERVIOUS COVER 
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DEVELOPED AREAS 
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Riverside County Rat i onal Hydrology Program 

CIVILCADD/CIVILDES IGN Engineering So ftware , ( c )  1 9 8 9  - 2 0 0 5  Vers ion 7 . 1  
Rat ional Hydrology Study Date : 0 5 / 0 3 / 2 4  Fi l e : ASTERAREAU l l 0YR . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA U- 1 
1 0 -YEAR S TORM 

* * * * * * * * *  Hydrology Study Cont rol Information * * * * * * * * * *  

Engl ish  ( in-lb ) Units used i n  input data file  

Program License Serial Number 4 0 6 1  

Rat i onal Method Hydrology Program based on 
Rive r s ide County Flood Control & Water Conservat ion Dist rict 
1 9 7 8  hydrology manual 

S torm event ( year ) = 1 0 . 00 Antecedent Moisture Condit i on 

Standard intensit y-duration curves data ( Plate D-4 . 1 ) 
For the [ Hemet ] area used . 
1 0  year s torm 1 0  minute intens ity = 

1 0  year s torm 60  minute intensity = 

1 0 0  year storm 1 0  minute intensity 
1 0 0  year s torm 60  minute intensity = 

Storm event year = 1 0 . 0  
Cal culated rainfall  inten s i t y  data : 
1 hour intensity = 0 . 7 60 ( In /Hr ) 

l . 9 60 ( In/Hr ) 
0 . 7 60 ( In/Hr ) 

3 . 05 0 ( In/Hr ) 
l . 1 8 0 ( In/Hr ) 

S lope o f  intensity duration curve = 0 . 5 3 0 0  

2 

+ + + + + + + + + + ++++++++++++++++++ + + ++++++ ++++++++++++++++++++++++++++++++++ 

Proce s s  from Point /Stat ion 1 . 0 0 0  to Point / Station 2 . 0 00  
* * * *  I N I T IAL AREA EVALUATION * * * * 

Ini t i a l  area flow di stance = 9 4 0 . 0 0 0 ( Ft . ) 
Top ( o f  initial  area ) elevat ion = 67 . 000 ( Ft . ) 
Bottom ( o f  initial area ) elevation = 60 . 9 0 0 ( Ft . ) 
Di f ference in elevation = 6 . l 0 0 ( Ft . ) 
S l ope = 0 . 0 0 6 4 9 s ( percent ) = 0 . 65 
TC = k ( 0 . 5 3 0 ) * [ ( length A 3 ) / ( el evati on change ) ] A 0 . 2  
Initial  area t ime of  concentration = 22 . 4 4 3  min . 
Rainfa l l  intens ity = l . 2 8 0 ( In/Hr ) for a 1 0 . 0  year s torm 
UNDEVELOPED (poor cover ) subarea 
Runoff  Coeffi cient = 0 . 6 4 5  
Decimal fraction soil  group A 
Decimal fraction soil  group B 
Decimal fract ion soil  group C 
Decimal fraction s o i l  group D 

0 . 5 0 0  
0 . 5 0 0  
0 . 0 0 0  
0 . 0 0 0  



72. 50 RI index for soil(AMC 2) 
Pervious area fraction= 

Initial subarea runoff= 

1.000; Impervious fraction 
4.458(CFS) 

Total initial stream area 
Pervious area fraction= 1.000 

5. 400 (Ac.) 

End of computations, total study area= 5.40 
The following figures may 
be used for a unit hydrograph study of the same area. 

Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 72.5 

1.000 

0.000 

(Ac.) 

• 

.. 



Riverside County Rat ional Hydrology Program 

C IVILCADD/CIVILDES I GN Engineering Software , ( c )  1 9 8 9  - 2 0 0 5  Vers ion 7 . 1  
Rational Hydrology Study Date : 0 5 / 0 3 / 2 4  File : ASTERAPTSAREAO l l 0 0YR . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA 0- 1 
1 0 0- YEAR STORM 

* * * * * * * * *  Hydrology Study Control Information * * * * * * * * * *  

Engli s h  ( in-lb ) Units  used i n  input data file 

Program License Serial Number 4 0 6 1 

Rat i onal Method Hydrology Program bas ed on 
Rivers ide County Flood Control & Water Conservation Di s trict 
1 9 7 8  hydrology manual 

S to rm event ( year ) = 1 0 0 . 00 Ante cedent Moi sture Condit ion 2 

Standard intens ity-duration curves data ( Plate D- 4 . 1 )  
For the [ Hemet ] area used . 
1 0  year storm 1 0  minute intens i t y = 

1 0  year storm 60  minute intensity = 

1 0 0  year storm 1 0  minute intens i t y  
1 0 0  year storm 6 0  minute inten s i t y = 

Storm event year = 1 0 0 . 0  
Calculated rainfal l  intensity dat a : 
1 hour intensity = l . 1 8 0 ( In / H r )  

l . 9 6 0 ( In/Hr ) 
0 . 7 60 ( In/Hr ) 

3 . 0 5 0 ( In/Hr ) 
l . 1 8 0 ( In/Hr ) 

Slope o f  intens ity  durat ion curve = 0 . 53 0 0  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Proces s  from Point / Station 1 . 0 00  to  Point /St at ion 2 . 0 0 0  
* * * *  INITIAL AREA EVALUATION * * * *  

Initial  area flow distance = 9 4 0 . 0 0 0 ( Ft . ) 
Top ( o f  initial are a )  elevation = 67 . 0 0 0 ( Ft . ) 
Bottom ( o f  initial are a )  elevat ion = 60 . 9 0 0 ( Ft . )  
Di fference in elevation = 6 . l 0 0 ( Ft . )  
S l ope = 0 . 0 0 6 4 9 s ( percent ) = 0 . 65 
TC = k ( 0 . 5 3 0 ) * [ ( length A 3 ) / ( elevati on change ) ] A 0 . 2  
I nitial  area time of  concentrat ion = 22 . 4 4 3  min .  
Rainfall  intensity = l . 9 8 7 ( In / H r )  for a 1 0 0 . 0  year storm 
UNDEVELOPED (poor cove r )  subarea 
Runoff Coefficient = 0 . 7 1 7 
Decimal fraction soil  group A 
Decimal fraction soil  group B 
Decimal fraction soil  group C 
Decimal fraction s o i l  group D 

0 . 5 00  
0 . 5 0 0  
0 . 0 0 0  
0 . 0 0 0  



7 2 . 5 0 RI i ndex for soil (AMC 2 )  
Pervious area fract ion = 

Ini t i a l  subarea runof£ = 

1 . 0 0 0 ; Impervious fraction 
7 . 6 9 8 (CFS) 

Total initial  stream area 
Pervious area fract ion = 1 . 0 0 0  

5 . 4 0 0 (Ac . ) 

0 . 0 00  

End o f  computat ion s ,  total  study area = 5 . 4 0 (Ac . ) 
The fol l owing figures may 
be used for a unit hydrograph study of  the s ame area . 

Area averaged pervious area fraction (Ap )  
Area averaged RI index numbe r = 7 2 . 5  

1 . 0 0 0  



Riverside County Rat i onal Hydrology Program 

CIVILCADD/CIVILDES IGN Engineering Software , ( c )  1 9 8 9  - 2 0 05 Version 7 . 1  
Rational Hydrology Study Date : 0 5 / 0 3 / 2 4  File : ASTERAREAU2 1 0YR . out 

ASTER APARTMENTS 
PRE L IMINARY HYDROLOGY 
AREA U-2  
1 0 - YEAR STORM 

* * * * * * * * *  Hydrology Study Control Information * * * * * * * * * *  

Engl ish ( in-lb ) Unit s  used i n  input data file 

Program License Serial Number 4 0 6 1  

Rat i onal Method Hydrology Program based on 
Rivers ide County Flood Control  & Water Conservation D i strict 
1 9 7 8  hydrology manual 

Storm event ( year ) = 1 0 . 0 0 Antecedent Moisture Condit ion 

Standard intensi ty-duration curves data ( Plate D-4 . 1 ) 
For the [ Hemet ] area used . 
1 0  year storm 1 0  minute inten s i t y = 

1 0  year storm 6 0  minute intensity = 

1 0 0  year storm 1 0  minute intensity 
100  year s torm 60  minute intensity = 

Storm event year = 1 0 . 0  
Calculated rainfall intensity  data : 
1 hour intensity = 0 . 7 60 ( In / H r )  

1 . 9 60 ( In/Hr ) 
0 . 7 6 0 ( In / H r )  

3 . 0 S 0 ( In/Hr ) 
l . 1 8 0 ( In / H r )  

S l ope o f  intensity  duration curve = 0 . 5300  

2 

+ + + + + +++ +++++++++++++++++++++++++++++++ +++++++++++++++++++++++++++++++  

Proces s  from Point /Stat ion 3 . 0 00  to  Point / St at ion 4 . 0 0 0  
* * * *  I N I TIAL AREA EVALUATION * * * *  

Initial  area flow di stance = 9 0 5 . 0 00 ( Ft . )  
Top ( o f  initial  area ) elevat ion = 6 6 . 2 0 0 ( Ft . ) 
Bott om ( of initial area ) elevation = 60 . 0 0 0 ( Ft . )  
D i fference in elevat ion = 6 . 2 0 0 ( Ft . ) 
S lope = 0 . 0 0 6 8 5  s ( percent ) = 0 . 6 9 
TC = k ( 0 . 5 3 0 ) * [ ( lengthA 3 ) / ( elevation change ) J A 0 . 2  
Initial  area time of  concentration = 2 1 . 8 67 min . 
Rai n fal l intensity = l . 2 9 8 ( In/Hr ) for a 1 0 . 0  year storm 
UNDEVELOPED (poor cove r )  subarea 
Runoff  Coe fficient = 0 . 6 4 8  
Decimal fraction soil  group A 
Decimal fraction soil  group B 

Decimal fraction soil  group C 
Decimal fraction soil  group D 

0 . 5 0 0  
0 . 5 0 0  
0 . 0 0 0  
0 . 0 00  



7 2 . 5 0 RI index for soil (AMC 2 )  
Pervious area fraction = 

Init i a l  subarea runoff = 

1 . 0 0 0 ;  Tmpervious fracti on 
3 . 8 6 6 ( CFS ) 

Tota l  initial stream area 
Pervious area fract ion = 1 . 0 0 0  

4 . 6 00 (Ac . ) 

0 . 0 0 0  

End o f  comput ations , t o t a l  s tudy area = 4 . 60 (Ac . ) 
The following figures may 
be u s ed for a unit hydrograph study of the s ame area . 

Are a  averaged pervious area fract i on (Ap )  
Are a  averaged R I  index number = 7 2 . 5  

1 . 0 0 0  



Riverside County Rat ional Hydrology Program 

C IVILCADD/CIVILDES I GN Engineering Software , ( c )  1 9 8 9  - 2 0 0 5  Version 7 . 1  
Rat ional Hydrology Study Date : 0 5 / 0 3 / 2 4  Fi le : ASTERAREAU l l 0 0YR . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA U-2 
1 0 0-YEAR STORM 

* * * * * * * * *  Hydrology Study Control Informat ion * * * * * * * * * *  

Engl ish ( in-lb ) Uni t s  used i n  input data  file 

Program Licens e Serial  Number 4 0 61 

Rat ional Method Hydrology Program based on 
Rivers ide Count y Flood Control & Water Conservation  District 
1 9 7 8  hydrology manual 

S t o rm event ( year ) = 1 0 0 . 0 0 Antecedent Moisture Condition 2 

Standard intensity-durati on curves data ( Plate D- 4 . 1 ) 
For the [ Hemet ] area u s e d .  
1 0  year storm 1 0  minute intensity = 
1 0  year storm 6 0  minute intensity = 

1 0 0  year storm 1 0  minute intensity 
1 0 0  year storm 6 0  minute intens ity = 

Storm event year = 1 0 0 . 0  
Calculated rainfall intensity data : 
1 hour intens ity = l . 1 8 0 ( In / H r )  

l . 9 6 0 ( In/Hr ) 
0 . 7 6 0 ( In/Hr ) 

3 . 0 S 0 ( In/Hr ) 
1 . 1 8 0 ( In/Hr ) 

S l ope of  intensity durat ion curve = 0 . 5 3 0 0  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process  from Point /Station 3 . 0 00  to  Point /Stat ion 4 . 0 0 0  
* * * *  INITIAL AREA EVALUATION * * * *  

Initial  area flow di s t ance = 9 0 5 . 0 00 ( Ft . )  
Top ( of initial area ) elevat i on = 6 6 . 2 0 0 ( Ft . )  
Bottom ( o f  initial  area ) e levation = 60 . 0 0 0 ( Ft . ) 
Di fference in elevati on = 6 . 2 0 0 ( Ft . ) 
S lope = 0 . 0 0 6 8 5  s ( percent ) = 0 . 6 9 
TC = k ( 0 . 5 3 0 ) * [ ( length A 3 ) / ( el evat ion change ) ] A 0 . 2  
Initial  area t ime of  concentration = 2 1 . 8 67 min .  
Rainfall intens i t y = 2 . 0 l S ( In/Hr ) for a 1 0 0 . 0  year storm 
UNDEVELOPED ( poor cover ) subarea 
Runoff  Coeffici ent = 0 . 7 1 9  
Decimal fraction soil  group A 
Decimal fraction s o i l  group B 
Decimal fraction soil  group C 
Decimal fract ion soil  group D 

0 . 5 00  
0 . 5 0 0  
0 . 0 0 0  
0 . 0 0 0  



72 . 5 0 RI index for soil (AMC 2 )  
Pervious area fraction = 

Initial  subarea runof f = 

1 . 0 0 0 ;  Impervious fraction 
6 . 6 6 7 ( CFS ) 

Total initial  stream area 
Pervious area fraction = 1 . 0 00  

4 . 600(Ac . )  

0 . 0 0 0  

End of  computat ions , t o t a l  study area = 4 . 60 ( Ac . ) 
The fol lowing figures may 
be used for a unit hydrograph study of  the same area . 

Area averaged pervious area fraction ( Ap )  
Area averaged R I  index number = 7 2 . S  

1 . 0 0 0  
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APPENDIX 'C' 
• 



Rivers ide County Rat ional Hydrology Program 

CIVI LCADD/CIVILDE S I GN Engineering Software ,  ( c )  1 9 8 9  - 2 0 0 5  Vers ion 7 . 1  
Rat i onal Hydrology Study Date : 0 2 / 0 1 / 2 4  File : ASTERAPTSAREAAl 0YRDEV . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA A, 1 0  YEAR STORM 
DEVELOPED CONDIT ION 

* * * * * * * * * Hydrology Study Control Information * * * * * * * * * *  

Engl ish ( in-lb ) Unit s  used i n  input data file  

Program L i cense Serial Number 4 0 6 1  

Rat i onal Method Hydrology Program based on 
Riverside County Flood Control & Water  Conservation District 
1 97 8  hydrology manual 

Storm event ( year ) = 1 0 . 00 Antecedent Moi sture Condi tion 

2 year ,  1 hour precipitation 
1 0 0  year ,  1 hour precipitation 

Storm event year 1 0 . 0  

0 . 4 8 9 ( In . ) 
1 . 5 90 ( In . ) 

Calculat ed rainfall intens ity data : 
1 hour intensity = 0 . 9 4 2 ( In/Hr )  
S lope of  intensi t y  durat ion curve = 0 . 5 3 0 0  

2 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Proces s  from Point / Stat ion 1 . 0 0 0  t o  Point /Station 2 . 0 0 0  
* * * *  INITIAL AREA EVALUATION * * * *  

Initial  area flow distance = 8 3 0 . 0 0 0 ( Ft . ) 
Top ( of initial  area ) elevat ion = 6 6 . 9 0 0 ( Ft . )  
Bottom ( o f  initial  are a )  elevation = 6 0 . 5 0 0 ( Ft . ) 
Difference in e levation = 6 . 4 0 0 ( Ft . ) 
Slope = 0 . 0 0 7 7 1  s ( percent ) = 0 . 7 7 
TC = k ( 0 . 32 3 ) * [ ( l ength A 3 ) / ( elevation change ) ] A 0 . 2  
Initial area t ime o f  concent ration = 1 2 . 5 7 2  min . 
Rainfall intensity = 2 . 1 5 7 ( In/Hr ) for a 1 0 . 0  year s torm 
APARTMENT subarea t ype 
Runoff  Coefficient = 0 . 8 0 7  
Decimal fraction soil  group A 0 . 8 0 0  
Decimal fraction soil  group B 0 . 2 0 0  
Decimal fract ion s o i l  group C 0 . 0 0 0  
Decimal fract i on s o i l  group D 0 . 0 0 0  
R I  index for soil (AMC 2 )  3 6 . 8 0 
Pervious area fraction = 0 . 2 0 0 ;  Impervious fraction 
Initial  subarea runoff = 3 . 4 8 2 (CFS) 
Total ini t i al s t ream area 2 . 00 0 (Ac . )  

0 . 8 0 0  



Pervious area fraction = 0 . 2 0 0  
End of  computat i ons , t o t a l  study area = 2 . 0 0 ( Ac . ) 
The following figures may 
be used for a unit hydrograph s tudy of the s ame area . 

Area averaged pervious area fract ion ( Ap )  
Area averaged R I  index number = 3 6 . 8  

0 . 2 00  -



Riverside County Rat i onal Hydrology Program 

CIVILCADD/CIVILDES IGN Engineering S o ftware , ( c )  1 9 8 9 - 2 0 0 5  Version 7 . 1  
Rat ional Hydrology Study Date : 0 2 / 0 1 / 2 4  File : ASTERAPTSAREAA1 0 0YRDEV . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA A, 1 0 0  YEAR STORM 
DEVELOPED CON D I T I ON 

* * * * * * * * *  Hydrology Study Control  Information * * * * * * * * * * 

English ( in-lb ) Units used in input data file 

Program License Serial Number 4 0 6 1 

Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservat ion Distri ct 
1 9 7 8  hydrology manual 

Storm event ( ye a r )  = 1 0 0 . 00 Antecedent Moi s t ure Condi t i on 2 

2 year ,  1 hour precipitation 
1 0 0  yea r ,  1 hour precipitat ion 

Storm event year = 1 0 0 . 0  

0 . 4 8 9 ( In . ) 
l . 5 9 0 ( In . ) 

Calculated rainfall intensity  data : 
1 hour inten s i t y = l . 5 90 ( In / Hr ) 
S lope o f  inten s i t y  duration curve = 0 . 5 3 0 0  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process  from Poi nt /Station 1 . 0 0 0  to Point /Station 2 . 0 00  
* * * *  INITIAL AREA EVALUATION * * * *  

Initial area flow di s tance = 8 3 0 . 0 0 0 ( Ft . ) 
Top ( of initial  area ) elevat ion = 6 6 . 90 0 ( Ft . )  
Bottom ( o f  initial  are a )  elevation = 6 0 . 5 0 0 ( Ft . ) 
Difference i n  e levation = 6 . 4 0 0 ( Ft . ) 
Slope = 0 . 0 0 7 7 1  s ( percent ) = 0 . 7 7 
TC = k ( 0 . 3 2 3 ) * [ ( lengthA 3 ) / ( elevation change ) ] A 0 . 2  
Initial area t ime of concentration = 1 2 . 5 7 2  min . 
Rainfa l l  intensi t y = 3 . 6 4 0 ( In/Hr ) for a 1 0 0 . 0  year s torm 
APARTMENT s ubarea type 
Runoff Coefficient = 0 . 8 30  
Decimal fract i on soil  group A 0 . 8 0 0  
Decimal fract i on soil  group B 0 . 2 0 0  
Decimal fraction soil  group C 0 . 0 0 0  
Decimal fraction soil  group D 0 . 0 0 0  
R I  index for s o i l (AMC 2 )  3 6 . 8 0 
Pervious area fraction = 0 . 2 0 0 ;  Impervious fraction 
Initial subarea runo ff = 6 . 0 4 6 (C FS) 
Total ini t i a l  st ream area 2 . 0 0 0 (Ac . ) 

0 . 8 0 0  



Pervious area fraction = 0 . 2 0 0  
End o f  computat ions , total s tudy area = 2 . 00 (Ac . )  
The following figures may 
be used for a unit hydrograph study of the same area . 

Area averaged  pervious area fraction (Ap )  
Area averaged RI index number = 3 6 . 8  

0 . 2 00  -



Riverside County Rat i onal Hydrology Program 

C IVI LCADD/CIVILDES I GN Engineering Software , ( c )  1 9 8 9  - 2 0 0 5  Version 7 . 1  
Rat ional Hydrology S t udy Date : 0 2 / 0 1 / 2 4  File : ASTERAPTSAREABl 0YRDEV . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA B ,  1 0  YEAR STORM 
DEVELOPED CONDI TION 

* * * * * * * * *  Hydrology Study Control I nformation * * * * * * * * * *  

Engl i s h  ( in-lb ) Units  used i n  input data file  

Program L icense Serial Number 4 0 6 1 

Rat i onal  Method Hydrology Program based on 
Rive r s i de County Flood Control & Water Cons ervat ion Di strict 
1 9 7 8  hydrology manual 

Storm event ( year ) = 1 0 . 0 0 Ant ecedent Moisture Condit ion = 2 

2 yea r ,  1 hour precipitation 
1 0 0  yea r ,  1 hour precipitation 

Storm event year 1 0 . 0  

0 . 4 8 9 ( In . ) 
l . 5 9 0 ( In . ) 

Calculated rainfall  intens i t y  dat a :  
1 hour intensity = 0 . 9 4 2 ( In / H r )  
S l ope o f  intensity durat ion curve = 0 . 5 3 0 0  

+ + + + + + + +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Proce s s  from Point /Station 3 . 0 0 0  to  Point / Stat ion 4 . 0 00  
* * * *  I N I T IAL AREA EVALUAT ION * * * *  

I nit i a l  area flow di stance = 2 8 0 . 000 ( Ft . )  
Top ( of init ial area ) elevat ion = 62 . 8 0 0 ( Ft . ) 
Bot t om ( o f  initial area ) e l evat ion = 5 9 . 8 0 0 ( Ft . )  
Difference in elevat ion = 3 . 0 0 0 ( Ft . ) 
S l ope = 0 . 0 1 0 7 1  s (percent ) = 1 . 0 7 
TC = k ( 0 . 32 3 ) * [ ( lengthA 3 ) / ( elevat ion change ) ] A 0 . 2  
Initial  area t ime of concentrati on = 7 . 62 2  min . 
Rainfall  intensity = 2 . 8 1 2 ( In/Hr ) for a 1 0 . 0  year s torm 
APARTMENT s ubarea t ype 
Runof f  Coe fficient = 0 . 8 1 9  
Decimal fract ion soil  group A 0 . 8 0 0  
Decimal fraction soil group B 0 . 2 0 0  
Decimal fraction soil group C 0 . 0 00  
Decimal fraction soil  group D 0 . 0 00  
RI  i ndex for soi l (AMC 2 )  3 6 . 8 0 
Pervious area fract ion = 0 . 2 0 0 ;  Impervious fraction 0 . 8 0 0  
I n i t i a l  s ubarea runoff  = 1 . 3 8 2 (CFS) 
Total  initial stream area 0 .  600 (Ac . ) 



Pervi ous area fract ion = 0 . 2 0 0  
End o f  computat ions , total  s t udy area = 0 . 60 (Ac . ) 
The fol lowing figure s may 
be used for a unit hydrograph study of  the s ame area . 

Are a  averaged pervious area fraction (Ap )  
Are a  averaged RI index numbe r = 3 6 . 8 

0 . 2 0 0  



Rivers i de County Rat i onal Hydrology Program 

CIVILCADD/CIVILDE S I GN Engineering Software , ( c )  1 9 8 9  - 2 0 0 5  Version 7 . 1  
Rational Hydrology Study Date : 0 2 / 0 1 / 2 4  File : ASTERAPTSAREABl 0 0 YRDEV . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA B ,  1 0 0  YEAR 
DEVELOPED CONDIT ION 

� * * * * * * * *  Hydrology S tudy Control I nformation * * * * * * * * * *  

Engl i sh ( in-lb ) Unit s  used i n  input data file 

Program License Serial  Number 4 0 61  

Rat i onal Method Hydrology Program based on 
Rivers i de County Flood Control & Water Conservation District 
1 97 8  hydrology manual 

Storm event ( year ) = 1 0 0 . 0 0 Antecedent Moisture Condit ion 2 

2 yea r ,  1 hour precipitat ion 
1 0 0  year ,  1 hour precipitat i on 

S t o rm event year = 1 00 . 0  

0 .  4 8 9 ( In .  ) 
l . 5 90 ( In . ) 

Calculated rainfall  inten s i t y  data : 
1 hour intens ity = l . 5 9 0 ( In /Hr ) 
S lope o f  intens ity durat ion curve = 0 . 5 3 0 0  

+++++++++++++++++++++++++++++++++++++++ +++++++++++++++++++++++++++++++ 
Proces s  from Point /Stat i on 3 . 0 00  t o  Point / Stat i on 4 . 0 00  
* * * *  INITIAL AREA EVALUAT ION * * * *  

Initial  area flow distance = 2 8 0 . 0 0 0 ( Ft . )  
Top ( o f  initial area ) elevat ion = 6 2 . 8 00 ( Ft . ) 
Bottom ( of initial are a )  elevation = 5 9 . 8 0 0 ( Ft . ) 
Dif ference in elevation = 3 . 0 00 ( Ft . )  
S lope = 0 . 0 1 0 7 1  s ( percent ) = 1 . 0 7 
TC = k ( 0 . 32 3 ) * [ ( lengthA 3 ) / ( e levation change ) ] A 0 . 2  
I n i t i a l  area time o f  concentrat ion = 7 . 62 2  min . 
Rainfall  intens ity = 4 . 7 4 6 ( In/Hr ) for a 1 0 0 . 0  year storm 
APARTMENT subarea t ype 
Runoff  Coefficient = 0 . 8 4 1  
Decimal fraction s o i l  group A 0 . 8 0 0  
Decimal fraction soil  group B 0 . 2 00  
Decimal fraction soil  group C 0 . 0 0 0  
Decimal fract ion soil  group D 0 . 0 00  
RI i ndex for soil (AMC 2 )  3 6 . 8 0 
Pervious area fract ion = 0 . 2 0 0 ;  Impervious fracti on 0 . 8 0 0  
Initial  s ubarea runoff = 2 . 3 9 6 \C FS) 
Total initial stream area 0 . 6 0 0 ( Ac . ) 



Pervious area fraction = 0 . 2 0 0  
End of computations , total  study area = 0 . 60 (Ac . ) 
The following figures may 
be used for a unit hydrograph study of  the s ame area . 

Area averaged pervious area fraction (Ap )  
Area averaged R I  index numbe r = 3 6 . 8 

0 . 2 0 0  



Rivers ide County Rat i onal Hydrology Program 

CIVILCADD/CIVILDE S I GN Engineering Software , ( c )  1 9 8 9  - 2 0 0 5  Vers ion 7 . 1  
Rational Hydrology Study Dat e : 0 2 / 0 1 / 2 4  File : ASTERAPTSAREACl 0 YRDEV . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA C, 10 YEAR STORM 
DEVELOPED CONDIT I ON 

* * * * * * * * *  Hydrology Study Control Information * * * * * * * * * *  

Engli s h  ( in-lb ) Uni t s  u s ed i n  input data f i l e  

Program License S e r i a l  Number 4 0 6 1  

Rat i onal Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1 9 7 8  hydrology manual 

Storm event ( year ) = 1 0 . 0 0 Antecedent Moi sture Condition 

2 year , 1 hour precipitation 
1 0 0  year ,  1 hour precipitat i on 

Storm event year  1 0 . 0  

0 . 4 8 9 ( In . ) 
l . 5 9 0 ( In . ) 

Calculated rainfal l  intensity  data : 
1 hour intensity = 0 . 9 4 2 ( I n/Hr ) 
S l ope o f  intensity  duration curve = 0 . 5 3 0 0  

2 

++++++++++++++++++++++++++ ++++++++++++++++++++++++++++++++++++++++++++ 
Proce s s  from Point /Stat ion 5 . 0 0 0  to  Point / Stati on 6 . 0 0 0  
* * * *  I N I T IAL AREA EVALUATION * * * *  

I ni t ial area flow distance = 8 9 0 . 000 ( Ft . )  
Top ( of initial area ) e l evation = 6 4 . 7 0 0 ( Ft . ) 
Bottom ( o f  initi a l  are a )  elevation = 6 0 . 0 0 0 ( Ft . )  
Di f ference in e levat ion = 4 . 7 0 0 ( Ft . ) 
S l ope = 0 . 0 0 5 2 8  s (percent ) = 0 . 5 3 
TC = k ( 0 . 32 3 ) * [ ( length A 3 ) / ( elevat ion change ) ) A 0 . 2  
I ni t ial area time o f  concentrat ion = 1 3 . 9 4 5  min .  
Rainfall intensity = 2 . 0 4 l ( In/Hr ) for a 1 0 . 0  year s torm 
APARTMENT subarea t ype 
Runoff Coe f fi ci ent = 0 . 8 0 5  
Decimal fraction s o i l  group A 0 . 8 0 0  
Decimal fraction s o i l  group B 0 . 2 0 0  
Decimal fraction s o i l  group C 0 . 0 00  
Decimal fraction s o i l  group D 0 . 0 00  
RI  index for s o i l (AMC 2 )  3 6 . 8 0 
Pervious area fracti on = 0 . 2 0 0 ;  Impervious fract ion 0 . 8 0 0  
Initial s ubarea runoff  = 5 . 7 5 0 (C FS) 
Total  initial  s t ream area 3 .  5 0 0  ( Ac . ) 



Pervious area fract ion = 0 . 2 00  
End  o f  computat ions , t otal  study area = 3 . 50 (Ac . ) 
The fol lowing figure s may 
be used for a unit hydrograph study of  the s ame area . 

Area averaged pervious area fract ion (Ap )  
Area averaged R I  index number = 3 6 . 8  

0 . 2 0 0  -



Rivers i de County Rational Hydrology Program 

CIVILCADD/CIVILDE S I GN Engineering Software , ( c )  1 98 9  - 2 0 0 5  Vers ion 7 . 1  
Rati onal  Hydrology Study Date : 0 2 / 0 1 / 2 4  Fil e : ASTERAPTSAREAC l 0 0 YRDEV . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA C, 1 0 0  YEAR S TORM 
DEVELOPED CONDI TION 

* * * * * * * * *  Hydrology Study Control I nformation * * * * * * * * * *  

English ( in - lb ) Unit s  used i n  input data file  

Program License Serial  Number 4 0 6 1  

Rat ional Method H ydrology Pro gram based on 
Riverside County Flood Control & Water Conservation District 
1 9 7 8  hydrology manual 

Storm event ( year ) = 1 0 0 . 0 0 Antecedent Moi sture Condition 2 

2 year , 1 hour precipitation 
100 year,  1 hour precipitation 

Storm event year = 1 0 0 . 0  

0 . 4 8 9 ( In . ) 
l . 5 9 0 ( In . ) 

Cal culated rainfall  intens ity data : 
1 hour intensity = l . 5 90 ( In/Hr ) 
S l ope o f  intens i t y  duration curve = 0 . 5 3 0 0  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process  from Point / Station 5 . 0 0 0  t o  Point /Station 6 . 0 0 0  
* * * *  INITIAL AREA EVALUATION * * * *  

Initial area flow distance = 8 9 0 . 0 0 0 ( Ft . )  
Top ( of init i a l  a re a )  elevat i on = 6 4 . 7 0 0 ( Ft . )  
Bottom ( o f  initial  a re a )  elevation = 6 0 . 00 0 ( Ft . ) 
Difference i n  elevation = 4 . 7 0 0 ( Ft . ) 
Slope = 0 . 0 0 5 2 8  s ( percent ) = 0 . 5 3 
TC = k ( 0 . 32 3 ) * [ ( lengthA 3 ) / ( el evation change ) ] A 0 . 2  
Initial area t ime o f  concentration = 1 3 . 9 4 5  min . 
Rainfall intens i t y = 3 . 4 4 6 ( In/Hr ) for a 1 0 0 . 0  year storm 
APARTMENT s ubarea t ype 
Runoff Coe fficient = 0 . 8 2 8  
Decimal fraction s o i l  group A 0 . 8 0 0  
Decimal fraction s o i l  group B 0 . 2 0 0  
Decimal fraction s o i l  group C 0 . 0 0 0  
Decimal fraction s o i l  group D 0 . 00 0  
R I  index for s o i l (AMC 2 )  3 6 . 8 0 
Pervious area fraction = 0 . 2 0 0 ;  Impervious fraction 
Initial subarea runoff = 9 . 98 7 ( CFS ) 
Tot a l  initia l  stream area 3 . SOO (Ac . )  

0 . 8 0 0  



Pervious area fraction = 0 . 2 00  
End o f  computa t i ons , total  s tudy area = 3 . 5 0 (Ac . ) 
The following figure s  may 
be used for a unit hydrograph study of the same area . 

Area averaged pervious area fraction (Ap )  
Area averaged R I  i ndex number = 3 6 . 8  

0 . 2 00  



Riverside County Rat i onal  Hydrology Program 

CIVILCADD/CIVI LDES I GN Engineering S oftware , ( c )  1 9 8 9  - 2 0 0 5  Version 7 . 1  
Rat ional Hydrology Study Date : 0 2 / 0 1 / 2 4  File : ASTERAPTSAREADlOYROEV . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA D, 1 0  YEAR STORM 
DEVELOPED CONDIT ION 

* * * * * * * * *  Hydrology Study Control I nformation * * * * * * * * * *  

Engli s h  ( in-lb ) Units  used i n  input data file  

Program Li cense Serial  Number 4 0 6 1  

Rational Method Hydrology Program based on 
Rivers ide County Flood Control & Water Conservation Di s trict 
1 9 7 8  hydrology manual 

Storm event ( year ) = 1 0 . 0 0 Antecedent Moisture Condition 

2 year ,  1 hour precipitation 
100 year , 1 hour precipitation 

Storm event year 1 0 . 0  

0 . 4 8 9 ( In . ) 
l . 5 9 0 ( In . ) 

Calculated rainfall intensity  dat a : 
1 hour int e n s i t y = 0 . 9 4 2 ( In / H r )  
S lope of  intens ity  durat ion curve = 0 . 5 3 0 0  

2 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Proces s  from Point /Station 7 . 0 0 0  to  Point /Station 8 . 0 0 0  
* * * *  INIT IAL AREA EVALUATION * * * *  

Initial area flow di stance = 9 5 0 . 0 0 0 ( Ft . )  
Top ( of ini t i a l  area ) elevation = 6 6 . 0 0 0 ( Ft . ) 
Bottom ( of initial  are a )  e levation = 6 0 . 2 0 0 ( Ft . ) 
Difference in  e levation = 5 . 8 0 0 ( Ft . )  
Slope = 0 . 0 0 6 1 1  s (percent ) = 0 . 6 1 
TC = k ( 0 . 32 3 ) * [  ( lengthA 3 ) / ( elevation change ) ] A 0 . 2  
Initial area t ime of  concentration = 1 3 . 90 4  min . 
Rainfall inten s i t y = 2 . 0 4 4 ( In/Hr ) for a 1 0 . 0  year storm 
APARTMENT s ubarea t ype 
Runoff  Coefficient = 0 . 8 05  
Decimal fraction s o i l  group A 0 . 8 0 0  
Decimal fraction soil  group B 0 . 2 0 0  
Decimal fracti on s o i l  group C 0 . 0 0 0  
Decimal fract ion s o i l  group D 0 . 0 0 0  
R I  index f o r  s o i l (AMC 2 )  3 6 . 8 0 
Pervious area fraction = 0 . 2 0 0 ;  Impervious fraction 
Init ia l subarea runoff = 5 . 92 4 ( CFS ) 
Total ini t i a l  s t ream area 3 . 6 0 0�Ac . ) 

0 . 8 0 0  -
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Rivers ide County Rati onal Hydrology Program 

C IVILCADD/CIVILDES IGN Engineering Software , ( c )  1 9 8 9  - 2 0 0 5  Version 7 . 1  
Rat i onal Hydrology Study Date : 0 2 / 0 1 / 2 4  File : ASTERAPTSAREAD l 0 0 YRDEV . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
AREA D ,  1 0 0  YEAR STORM 
DEVELOPED CONDIT ION 

* * * * * * * * *  Hydrology Study Control Information * * * * * * * * * *  

Engli s h  ( in-lb ) Units used i n  input data file 

Program L icense Serial Number 4 0 6 1  

Rational Method Hydrol ogy Program based on 
Rivers i de County Flood Control  & Water Conservation District 
1 97 8  hydrology manual 

Storm event ( year ) = 1 0 0 . 0 0 Antecedent Moisture Condition 2 

2 yea r ,  1 hour precipitation 
1 0 0  yea r ,  1 hour precipitation 

Storm event year = 1 0 0 . 0  

0 . 4 8 9 ( In . ) 
l . 5 9 0 ( In . ) 

Calculated rainfall intensity  dat a : 
1 hour intensity = l . 5 9 0 ( In/Hr ) 
S l ope o f  intens i t y  duration curve = 0 . 5 3 0 0  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process  from Point /Stat ion 7 . 0 00  to  Point /St at ion 8 . 0 00  
* * * *  INITIAL AREA EVALUATI ON * * * *  

I nitial  area flow di stance = 9 5 0 . 0 00 ( Ft . )  
Top ( of initial  area ) e levati on = 6 6 . 0 0 0 ( Ft . )  
Bottom ( o f  initial  area ) elevat ion = 6 0 . 2 0 0 ( Ft . ) 
Difference i n  elevation = 5 . 8 0 0 ( Ft . ) 
Slope = 0 . 0 0 6 1 1  s ( percent ) = 0 . 61 
TC = k ( 0 . 32 3 ) * [ ( lengthA 3 ) / ( e levat ion change ) ] A 0 . 2  
Initial  area t ime of  concentrati on = 1 3 . 9 0 4  min . 
Rainfall  intensity = 3 . 4 5 l ( In/Hr ) for a 1 0 0 . 0  year storm 
APARTMENT subarea type 
Runoff  Coeffici ent = 0 . 8 2 8  
Decimal fraction soil  group A 0 . 8 0 0  
Decimal fract ion soil  group B 0 . 2 0 0  
Decimal fract ion soil  group C 0 . 0 0 0  
Decimal fract ion soil  group D 0 . 0 00  
RI  index for soil (AMC 2 )  3 6 . 8 0  
Pervious area fract ion = 

Initial  subarea runoff = 

0 . 2 0 0 ;  Impervious fraction 
1 0 . 2 8 9  (CFS) 

Total initial  stream area 3 .  6 0 0  ( Ac . ) 

0 . 8 0 0  



Pervious area fraction = 0 . 2 0 0  
End o f  computations , total study area = 3 . 6 0 (Ac . ) 
The following figures may 
be used for a unit hydrograph s tudy of the same area . 

Area averaged pervious area fracti on ( Ap )  
Area averaged R I  index number = 3 6 . 8 

0 . 2 00  -
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Bioretention Facility - Design Procedure 
BMP ID 

Legend: 
Required Entries 

BRB NO. 1 Calculated Cells 
Company Name: WOMER ENGINEERING Date: 2/1 4/2023 
Designed by : BAW County/City Case No. :  \.STER APTS 

Notes: 

Design Volume 

Enter the area tributary to this feature 

Enter V BMP determined from Section 2. 1 of this Handbook 

Type ofBioretention Facil ity Design 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Faci l ity Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 
dE 

= (0.3) x d5 + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 

V BMP (ftj

) 
AM (ft-) = 

dE (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Vegetation: Natural Grasses 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ar= 6.7 acres 

VBMP= 1 3 , 1 1 9  ft3 

ds = 2.0 ft 

wr = 53 .5  ft 

dE = 1 .49 ft 

AM = 8,823 t
r 

A= 1 0,777 ft2 

z = 4 : 1 

6 inches 

0 % 

i 0 feet 

-



Bioretention Facility - Design Procedure 
BMP ID 

Legend: 
Required Entries 

BRB NO. 2 Calculated Cells 
Company Name: WOMER ENGINEERING Date: 2/14/2023 
Designed by: BAW County/City Case No. : lSTER APTS 

Notes: 

Design Volume 

Enter the area tributary to this feature 

Enter VsMP determined from Section 2. 1 of this Handbook 

Type of Bioretention Facility Design 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x d5 + (0.4) x 1 - (0.7/wT) + 0.5 

Minimum Surface Area, Am 

vBMP cf
e
) 

AM (fe) = 
ddft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Vegetation: Natural Grasses 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

AT= 0.82 acres 

VsMP= 1 , 1 69 ft3 

ds = 2.0 ft 

wT = 53.5 ft 

dE
= 1 .49 ft 

AM = 787 tr 

A= 790 ftl 

z = 4 : 1 

6 inches 

0 % 

0 feet 

·1 
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Riverside County S ynthetic  Unit Hydrology Method 
RCFC & WCD Manual date - April  1 9 7 8  

Program License Serial  Number 4 0 6 1  

English ( in-lb ) I nput Units Used 
Engl ish  Rai n fa l l  Data ( Inche s ) Input Values  Used 

English Units  used in output format 

ASTER APARTMENTS 
PRELIMINARY BAS IN S I Z ING 
1 0 0  YEAR, 3 HOUR STORM 
UNDEVELOPED CONDI TI ON 

Drainage Area = 1 0 . 0 0 (Ac . ) 0 . 0 1 6  S q .  Mi . 
Drainage Area for Depth-Area Areal Adj ustment = 1 0 . 0 0 ( Ac . ) 0 . 0 1 6  Sq . Mi . 
Length along longest watercourse 9 4 0 . 0 0 ( Ft . )  
Length along longes t  watercourse measured t o  centroid 4 5 0 . 0 0 ( Ft . ) 
Length along longes t  watercourse 0 . 1 7 8  Mi . 
Length along longest watercourse measured t o  centroid 0 . 0 8 5  Mi . 
Di fference in e l evati on 7 . 0 0 ( Ft . ) 
S l ope along watercourse 3 9 . 3 1 9 1  Ft . /Mi . 
Average Manning ' s  ' N '  = 0 . 0 2 5  
L a g  t ime = 0 . 0 6 1  Hr . 
Lag time = 3 . 6 5 Min .  
2 5 %  o f  lag t ime 0 . 91 Min . 
4 0 %  of  lag time = 1 . 4 6 Min . 
Uni t  time = 5 . 0 0 Min . 
Durat ion of  storm = 3 Hour ( s )  
User  Entered Base Flow = 0 . 0 0 ( CFS ) 

2 YEAR Area rainfal l  data : 

Area (Ac . ) [ l ]  
1 0 . 0 0 

Rainfall ( In )  [ 2 ]  
0 . 8 0 

1 0 0  YEAR Area rainfall  dat a : 

Area (Ac . ) [ l ]  
1 0 . 0 0 

STORM EVENT ( YEAR ) 

Rainfall  ( In )  [ 2 ]  
1 .  8 0  

1 0 0 . 0 0  
Area Averaged 2 -Year Rainfall 

Weight ing [ l * 2 ]  
8 . 0 0 

Weighting ( l * 2 ]  
1 8 . 0 0 

0 . 8 0 0 ( In )  



Area Averaged 1 0 0-Year Rainfall 1 . 8 0 0 ( In )  

Point rain ( area averaged) = 1 . 8 0 0 ( In )  
Areal adj ustment factor = 1 0 0 . 0 0 % 
Adj usted average point rain = 1 . 8 0 0 ( In )  

Sub-Area Dat a :  
Area ( Ac . ) 

1 0 . 0 0 0  
Runoff Index Impervious % 

7 0 . 0 0 0 . 0 0 0  
Total Area Entered = 1 0 . 0 0  ( Ac . ) 

RI RI Infil . Rate Impervious Adj . Infil . Rate Area% F 

AMC2 AMC-2 
7 0 . 0  7 0 . 0  

( In / Hr ) ( Dec . % )  ( In /Hr ) ( Dec . ) ( I n/Hr ) 
0 . 3 62 0 . 0 00  0 . 3 62 1 . 0 0 0  0 .  3 62 

0 . 3 6 2  
Area averaged mean s o i l  loss  ( F )  
Minimum soil  l o s s  rate ( ( In/Hr ) ) 
( for 2 4  hour storm durat ion ) 
Soil  low loss  rate ( decima l ) = 

( In/Hr ) = 
0 . 1 8 1  

0 . 90 0  

U n i t H y d r o g r a p h 
VALLEY S-Curve 

Unit Hydrograph Data 

0 . 3 62 

Unit t ime period 
( hrs ) 

T ime % of  lag Distribut ion 
Graph % 

1 0 . 0 8 3  1 3 7 . 0 3 6  2 9 . 9 0 6  
2 0 . 1 67 2 7 4 . 0 7 2  4 7 .  8 9 4  
3 0 . 2 5 0  4 1 1 . 1 0 8  1 2 . 0 0 3  
4 0 . 3 3 3  5 4 8 . 1 4 4  5 . 3 0 8  
5 0 . 4 1 7 6 8 5 . 1 8 0  2 . 8 6 6  
6 0 . 5 0 0  8 2 2 . 2 1 6  2 . 02 4  

Sum = 1 0 0 . 0 0 0  Sum= 

Sum ( F ) 

Unit Hydrograph 
( CFS ) 

3 . 0 1 4  
4 . 8 2 7  
1 .  2 1 0  
0 . 5 3 5  
0 . 2 8 9  
0 . 2 0 4  

1 0 . 0 7 8  

The following l o s s  rate calculations reflect use o f  the minimum calculated loss  
rate  subtracted from the Storm Rain to  produce the maximum Effect ive Rain value 

Unit Time Pattern Storm Rain Loss rate ( In . /Hr ) E ffective 
( Hr . ) Percent ( In / H r )  Max I Low ( In/Hr ) 

1 0 . 0 8 1 .  3 0  0 . 2 8 1  0 . 3 62 ) 0 . 2 5 3  0 . 0 2 8  
2 0 . 1 7 1 .  3 0  0 . 2 8 1  0 . 3 6 2 ) 0 . 2 5 3  0 . 0 2 8  
3 0 . 2 5 1 . 1 0 0 . 2 3 8  0 . 3 62 ) 0 . 2 1 4  0 . 0 2 4  
4 0 . 33 1 . 5 0 0 . 3 2 4  0 . 3 6 2 ) 0 . 2 92 0 . 0 32  
5 0 . 4 2 1 . 5 0 0 . 3 2 4  0 . 3 6 2 ) 0 . 2 92 0 . 0 3 2  
6 0 . 5 0 1 .  8 0  0 . 3 8 9  0 . 3 6 2 ) 0 . 35 0  0 . 0 3 9  
7 0 . 5 8 1 . 5 0 0 . 3 2 4  0 . 3 6 2 ) 0 . 2 92 0 . 0 3 2  
8 0 . 6 7 1 .  8 0  0 . 3 8 9  0 . 3 62 ) 0 . 3 5 0  0 . 0 3 9  
9 0 . 7 5 1 .  8 0  0 . 3 8 9  0 . 3 62 ) 0 . 3 5 0  0 . 0 3 9  

1 0  0 . 8 3 1 . 5 0 0 . 32 4  0 . 3 62 ) 0 . 2 9 2  0 . 0 3 2  
1 1  0 . 92 1 .  6 0  0 . 3 4 6  0 . 3 62 ) 0 .  3 1 1  0 . 0 3 5  
1 2  1 . 00 1 .  8 0  0 . 3 8 9  0 . 3 6 2 ) 0 . 35 0  0 . 0 3 9  
1 3  1 . 0 8 2 . 2 0 0 . 4 7 5 0 . 3 62 0 . 4 2 8 ) 0 . 1 1 3  
1 4 1 . 1 7 2 . 2 0 0 . 4 7 5  0 . 3 62 0 . 4 2 8 ) 0 . 1 1 3  

1 .  2 5  2 . 2 0 0 . 4 7 5  0 . 3 6 2  0 . 4 2 8 ) 0 . 1 1 3  
1 .  33 2 . 0 0 0 . 4 3 2  0 . 3 62 0 .  3 8 9 )  0 . 0 7 0  

------------------------
------------



1 7  
... 

J 

2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  

1 .  4 2  
1 .  5 0  
1 .  5 8  
1 .  6 7  
1 .  7 5  
1 . 8 3 
1 .  92  
2 . 0 0 
2 . 0 8 
2 . 1 7 
2 . 2 5 
2 . 3 3 
2 . 4 2 
2 . 5 0 
2 . 5 8 
2 . 6 7 
2 . 7 5 
2 . 8 3 
2 . 92 
3 . 0 0 

Sum = 

Flood 
t imes 

Total 
Total 
Total 
Fl ood 
Total 

2 . 60 
2 . 7 0 
2 . 4 0 
2 . 7 0 
3 . 3 0 
3 . 1 0 
2 . 90 
3 . 0 0 
3 . 1 0 
4 . 2 0  
5 . 0 0 
3 . 5 0 
6 . 8 0 
7 . 3 0 
8 . 2 0 
5 . 9 0 
2 . 0 0 
1 . 8 0 
1 . 8 0 
0 . 6 0 

( Lo s s  Rate 
1 0 0 . 0 

0 . 5 6 2  
0 . 5 8 3  
0 . 5 1 8  
0 . 5 8 3  
0 .  7 1 3  
0 . 67 0  
0 .  62 6 
0 . 6 4 8  
0 . 6 7 0  
0 . 90 7  
1 . 0 8 0  
0 . 7 5 6  
1 .  4 6 9  
1 .  5 7 7  
1 .  7 7 1  
1 .  2 7 4  
0 . 4 32 
0 . 3 8 9  
0 . 3 8 9  
0 . 1 30  

Not Used)  

0 . 3 62 
0 . 3 62 
0 . 3 62 
0 . 3 6 2  
0 . 3 62 
0 . 3 6 2  
0 . 3 6 2  
0 . 3 6 2  
0 . 3 62 
0 . 3 6 2  
0 . 3 6 2  
0 . 3 6 2  
0 . 3 6 2  
0 . 3 62 
0 . 3 62 
0 . 3 6 2  
0 . 3 6 2  
0 . 3 6 2 ) 
0 . 3 62 )  
0 . 3 6 2 ) 

volume = E f fect ive rainfall 0 . 8 0 ( In )  
area 1 0 . 0 ( Ac . ) /  [ ( In ) / ( Ft . ) J 

soil  l o s s  = l . 0 0 ( In )  
soil  loss  = 0 . 8 3 4 (Ac . Ft )  
rainfall = l . 8 0 ( In )  
v o l ume = 28 9 92· . 7 Cubic feet 
soil  loss  = 3 63 4 4 . 4  Cubic Feet 

0 . 5 0 5 ) 
0 . 5 2 5 )  
0 .  4 67 ) 
0 . 52 5 )  
0 . 6 4 1 )  
0 . 60 3 )  
0 . 5 6 4 ) 
0 . 5 8 3 )  
0 . 60 3 )  
0 .  8 1 6 )  
0 . 97 2 )  
0 . 6 8 0 )  
1 .  3 2 2 ) 
1 . 4 1 9 )  
1 . 5 9 4 ) 
1 .  1 4  7 )  
0 .  3 8  9 )  

0 . 3 50  
0 . 35 0  
0 . 1 1 7  

Sum = 

0 . 7 ( Ac . Ft )  

Peak flow rate o f  this hydrograph = 1 1 . 9 8 5  ( C FS )  

0 . 2 0 0  
0 . 2 2 1  
0 . 1 5 6  
0 . 2 2 1  
0 . 3 5 1  
0 . 3 0 8  
0 . 2 6 4  
0 . 2 8 6  
0 . 3 0 8  
0 . 5 4 5  
0 . 7 1 8  
0 . 3 9 4  
1 . 1 0 7  
1 .  2 1 5  
1 . 4 0 9  
0 . 9 1 2  
0 . 0 7 0  
0 . 0 3 9  
0 . 0 3 9  
0 . 0 1 3  

9 . 6  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  

T ime ( h+m ) 

3 - H O U R S T O R M 
R u n o f f 

Hydrograph in 

Volume Ac . Ft Q ( CFS ) 

5 

0 

H y d r o g r a p h 

Minute intervals  ( ( CFS ) ) 

5 . 0  1 0 . 0  1 5 . 0  ----------------------------------------- -------------- -- ----- ---- ----
0+  5 0 . 0 0 0 6  0 . 0 8 Q 
0 + 1 0  0 . 0 0 2 1  0 . 2 2 Q 
0 + 1 5  0 . 0 0 3 8  0 . 2 4 Q 
0 + 2 0  0 . 0 0 5 6  0 . 2 6  Q 
0 + 2 5  0 .  0 0 7 7  0 . 3 1 Q 
0+30  0 . 0 1 0 0  0 . 3 4 Q 
0+35  0 . 0 1 2 5  0 . 35 Q 
0 + 4 0 0 . 0 1 4 9  0 . 35 Q 
0 + 4 5 0 . 0 1 7 5  0 . 3 8 QV 
0 + 5 0  0 . 0 2 0 0  0 . 3 7 QV 
0 + 5 5  0 . 0 2 2 4  0 . 3 5 QV 
l +  0 0 . 02 4 9  0 . 3 6 QV 
l +  5 0 . 02 9 1  0 . 6 1 I Q  
1 + 1 0  0 . 0 3 5 8  0 . 9 7 I QV 
1 + 1 5  0 . 0 4 3 1  1 .  0 6  I Q 
1 + 2 0  0 . 0 4 98 0 . 97 I QV 
1 + 2 5  0 . 0 5 7 9  1 .  1 8  I QV 
1+30  0 . 0 7 0 5  1 . 8 3 I QV 

+ 3 5  0 . 0 8 3 4  1 .  8 7  I Q V 
+ 4 0  0 .  0 9 6 1  1 .  8 4  I Q V 

2 0 . 0  



1 + 4 5  0 .  1 1 3 4  2 . 5 1 I QV I I I 
� 1+ 5 0  0 . 1 3 4 6  3 . 0 8 I Q V I I I 

l + 5 5  0 . 1 5 4 6  2 . 92 I Q V I I I 
2 +  0 0 . 1 7 3 9  2 . 7 9 I Q V I I 
2 + 5 0 . 1 9 4 1 2 .  9 4  I Q I V I I 
2 + 1 0  0 . 2 2 0 1  3 . 7 8  I Q I V I I 
2 + 1 5  0 . 25 7 8  5 . 4 6 I Q V I I 
2 + 2 0  0 .  2 9 6 4  5 . 62 I I Q  V I I 
2+25  0 . 3 4 15 6 . 55 I I Q V I I 
2 + 3 0  0 . 4 1 1 0  1 0 . 0 9 I I Q V ' I 
2 + 3 5  0 . 4 93 6  1 1 . 9 8  I I I Q V I I 
2 + 4 0  0 . 57 5 4  1 1 . 8 8  I I I Q I V I 
2 + 4 5  0 . 62 6 1  7 . 37 I I Q I I V I 
2 + 5 0  0 . 6 4 6 1  2 . 8 9 I Q I I I V I 
2+55  0 . 65 6 6  1 .  5 3  I Q I I I V I 
3+  0 0 . 6 62 6  0 . 8 6 I Q  I I I V I 
3+  5 0 . 6 6 4 9 0 . 3 4 Q I I I V I 
3 + 1 0  0 . 6 6 5 3  0 . 0 6 Q I I I V I 
3 + 1 5  0 . 6 6 5 5  0 . 0 3 Q I I I V I 
3 + 2 0  0 . 6 6 5 6  0 . 0 1 Q I I I V I 
3 + 2 5  0 . 6 6 5 6  0 . 0 0 Q I I I V 

------- - - -- -- -- -- - - - - - --- - - - - --- - - - ------ - - -- - - -- - ----- - - ------ - -- --- -

I 
I 
I 
I 
I 
I 
I 
I 
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Riverside County Synthetic Uni t Hydrology Method 
RCFC & WCD Manual date - April  1 97 8  

Program License  Serial Number 4 0 6 1  

Engli s h  ( in-lb ) I nput Unit s  Us e d  
Engl i s h  Rainfall  Data ( Inche s )  I nput Values Used 

Engli s h  Uni t s  used in output format 

ASTER APARTMENTS 
PRELIMINARY BAS I NG HYDROLOGY 
1 0 0  YEAR, 3 HOUR STORM 
DEVELOPED CONDI T ION 

Drainage Area = 9 . 7 0 (Ac . )  0 . 0 1 5  Sq . Mi . 
Drainage Are a  for Depth-Area Are a l  Adj ustment = 9 . 7 0 ( Ac . ) 0 . 0 1 5  S q .  Mi . 
Length along l ongest watercours e  1 0 0 0 . 0 0 ( Ft . ) 
Length along l onge s t  watercourse  measured to centroid 2 4 0 . 0 0 ( Ft . ) 
Length along l onges t  watercourse  0 . 1 8 9  Mi . 
Length along l ongest watercourse  measured to centroid 0 . 0 4 5  Mi . 
Difference i n  elevat ion 6 . 0 0 ( Ft . )  
S l ope along watercourse 3 1 . 6 8 0 0  Ft . /Mi . 
Ave rage Manning ' s  ' N '  = 0 . 0 1 5  
Lag t ime = 0 . 0 3 1  Hr . 
Lag t ime = 1 . 8 4 Min . 
2 5 %  of lag t ime 0 . 4 6 Min . 
4 0% of  lag  t ime = 0 . 7 4 Min .  
Unit t ime = 5 . 0 0 Min . 
Duration o f  s torm = 3 Hour ( s )  
User  Entered Base  Flow = 0 . 0 0 ( CFS ) 

2 YEAR Area rainfall dat a :  

Area (Ac . ) [ 1 ]  
9 . 7 0 

Rainfall ( I n )  [ 2 ]  
0 . 8 0 

1 0 0  YEAR Are a  rainfall data : 

Area (Ac . ) [ l ]  
9 .  7 0  

STORM EVENT { YEAR ) 

Rainfall  ( In )  [ 2 ]  
1 .  8 0  

1 0 0 . 0 0 
Area Averaged 2 - Year Rainfall  

Weighting [ l * 2 ]  
7 . 7 6 

Weight ing [ l * 2 ]  
1 7 . 4 6  

0 . 8 0 0 ( In )  



Area Averaged 1 0 0-Year Rainfall  l . 8 0 0 ( In )  

Point rain ( area averaged )  = l . 8 0 0 ( In )  
Areal adj ustment factor = 1 0 0 . 0 0 % 
Adj usted  average point rain = l . 8 0 0 ( In )  

Sub-Area Data : 
Area ( Ac . ) 

9 . 7 0 0  
Runo f f  Index 

3 7 . 0 0 
Impervious % 

0 . 8 0 0  
Total  Area Entered = 9 .  7 0  ( Ac . ) 

RI RI I n fi l . Rate Impervious Adj . Infil . Rat e  Area% F 
( In/Hr ) 
0 . 1 9 5  

0 . 1 9 5  

AMC2 AMC- 2  
3 7 . 0  3 7 . 0  

( In/Hr ) ( Dec . % )  
0 . 69 7  0 . 8 0 0  

( In/Hr ) ( Dec . ) 
0 . 1 9 5  1 . 0 0 0  

S um ( F )  
Area averaged mean soil  loss  ( F ) 
Minimum s o i l  l o s s  rate ( ( In/Hr ) ) 
( fo r  2 4  hour storm durat ion ) 
S o i l  l ow l o s s  rate ( decimal ) = 

( In/Hr ) = 
0 . 0 9 8  

0 . 2 6 0 

U n i t H y d r o g r a p h 
VALLEY S-Curve 

Uni t  Hydrograph Data 

0 . 1 95 

Uni t  t ime period 
( hr s ) 

Time % of  lag  Distribut ion 
Graph % 

1 

2 

3 

0 . 0 8 3  
0 . 1 6 7  
0 . 2 5 0  

2 7 1 . 8 8 6  
5 4 3 . 7 7 2  
8 1 5 . 6 5 8  

5 3 . 5 9 8  
3 8 . 7 32 

7 . 6 6 9  
Sum = 1 0 0 . 0 0 0  Sum= 

Unit Hydrograph 
( CFS )  

5 . 2 4 0  
3 . 7 8 6  
0 . 7 5 0  
9 . 7 7 6  

The following l o s s  rate calculati ons  reflect use o f  the minimum calculated l o s s  
rate subt racted from the Storm Rain to  produce the maximum E f fect ive Rain value 

Unit  Time Pattern Storm Rain Loss  rate ( In . /Hr ) E f fect ive 
( Hr . ) Percent ( In / H r )  Max I Low ( In/Hr ) 

1 0 . 0 8 1 .  3 0  0 . 2 8 1  ( 0 . 1 95 )  0 .  0 7 3  0 . 2 0 8  
2 0 . 1 7 1 .  3 0  0 . 2 8 1  ( 0 . 1 9 5 ) 0 . 0 7 3  0 . 2 0 8  
3 0 . 2 5 1 . 1 0 0 . 2 3 8  ( 0 . 1 95 )  0 . 0 6 2  0 . 1 7 6  
4 0 . 3 3 1 .  5 0  0 . 32 4  ( 0 . 1 9 5 )  0 . 0 8 4  0 . 2 4 0  
5 0 . 4 2 1 . 5 0 0 . 3 2 4  ( 0 . 1 9 5 )  0 . 0 8 4  0 . 2 4 0  
6 0 . 5 0 1 .  8 0  0 . 3 8 9  ( 0 . 1 9 5 )  0 . 1 0 1  0 . 2 8 8  
7 0 . 5 8 1 . 5 0 0 . 3 2 4  ( 0 . 1 95 )  0 . 0 8 4  0 . 2 4 0  
8 0 . 6 7 1 . 8 0 0 . 3 8 9  ( 0 . 1 9 5 )  0 . 1 0 1  0 . 2 8 8  
9 0 . 7 5 1 .  8 0  0 . 3 8 9  { 0 . 1 9 5 )  0 . 1 0 1  0 . 2 8 8  

1 0  0 . 8 3 1 . 5 0 0 . 32 4  ( 0 . 1 9 5 ) 0 . 0 8 4  0 . 2 4 0  
1 1  0 . 92 1 .  6 0  0 . 3 4 6  ( 0 . 1 9 5 )  0 . 0 9 0  0 . 2 5 6  
1 2  1 . 0 0 1 . 8 0 0 . 3 8 9  ( 0 . 1 9 5 ) 0 . 1 0 1  0 . 2 8 8  
1 3  1 .  0 8  2 . 2 0 0 . 4 7 5  ( 0 . 1 95 )  0 . 1 2 4  0 . 3 52  
1 4  1 . 1 7 2 . 2 0 0 . 4 7 5  ( 0 . 1 95 )  0 . 12 4  0 . 3 5 2  
1 5  1 .  2 5  2 . 2 0 0 . 4 7 5  ( 0 . 1 95 )  0 . 1 2 4  0 . 3 5 2  
1 6  1 .  33  2 . 0 0 0 . 4 3 2 ( 0 . 1 95 )  0 . 1 12  0 . 3 20  
J 7 1 .  4 2  2 . 60 0 . 5 6 2  ( 0 . 1 9 5 )  0 . 1 4 6  0 . 4 1 6  

1 . 5 0 2 . 7 0 0 . 5 8 3  ( 0 . 1 9 5 )  0 . 1 5 2  0 .  4 3 2  
1 .  5 8  2 .  4 0 0 . 5 1 8  ( 0 . 1 9 5 )  0 . 1 35  0 . 3 8 4  



2 0  1 .  6 7  2 . 7 0 0 . 5 8 3  0 . 1 9 5 )  0 . 1 5 2  0 .  4 32 
1 .  7 5  3 . 3 0 0 .  7 1 3  0 . 1 9 5 ) 0 . 1 8 5  0 . 5 2 7  
1 .  8 3  3 . 1 0 0 . 6 7 0  0 . 1 95 )  0 . 1 7 4  0 .  4 95  
1 .  92  2 . 9 0 0 . 62 6  0 .  1 9 5 )  0 . 1 63 0 .  4 6 4  

2 4  2 . 0 0 3 . 0 0 0 . 6 4 8  0 .  1 95 )  0 . 1 6 8 0 . 4 7 9  
2 5  2 . 0 8 3 . 1 0 0 . 67 0  0 . 1 95 )  0 . 1 7 4  0 .  4 95  
2 6  2 . 1 7 4 . 2 0 0 . 90 7  0 . 1 95 0 .  2 3 6 )  0 .  7 1 2  
2 7  2 . 2 5 5 . 0 0 1 . 0 8 0  0 . 1 9 5  0 . 2 8 1 )  0 . 8 8 5  
2 8  2 . 3 3 3 . 5 0 0 . 7 5 6  0 . 1 9 5  0 . 1 9 7 ) 0 . 5 6 1  
2 9  2 . 4 2 6 . 8 0 1 . 4 6 9  0 . 1 9 5 0 . 3 8 2 )  1 .  2 7 4  
3 0  2 . 5 0 7 . 3 0  1 . 5 7 7  0 .  1 95 0 .  4 1 0 )  1 .  3 8 2  
3 1  2 . 5 8 8 . 2 0 1 . 7 7 1  0 . 1 95 0 . 4 6 0 )  1 . 5 7 6  
32  2 . 6 7 5 . 90 1 .  2 7 4  0 . 1 9 5  0 .  3 3 1 )  1 . 0 7 9  
33  2 . 7 5 2 . 0 0 0 . 4 32 ' ( 0 . 1 95 )  0 . 1 1 2  0 . 32 0  
3 4  2 . 8 3 1 .  8 0  0 .  3 8  9 ( 0 . 1 9 5 )  0 . 1 0 1  0 . 2 8 8  
35  2 . 92 1 .  8 0  0 . 3 8 9  ( 0 . 1 9 5 ) 0 . 1 0 1  0 . 2 8 8  
3 6  3 . 0 0 0 . 60 0 . 1 3 0  ( 0 . 1 9 5 )  0 . 0 3 4  0 .  0 9 6  

( Lo s s  Rate Not Used)  
Sum = 1 0 0 . 0  Sum = 1 6 . 9  

Flood volume = Effective rainfall  l . 4 l ( In )  
times area 9 .  7 (Ac . ) I [ ( I n ) / ( Ft . ) l 1 . 1  ( Ac .  Ft ) 

Total s o i l  l o s s = 0 . 3 9 ( In )  
Total s o i l  loss = 0 . 3 1 6 ( Ac . Ft )  
Total rainfall  = l . 8 0 ( In )  
Flood volume = 4 9630 . 0  Cubic fee t  
Total s o i l  loss = 1 3 7 4 7 . 1  Cubic  Feet 

Peak f l ow rate of this hydrograph = 1 4 . 4 5 l ( CFS ) 

+++++ + + + + + + + + +++++++++++ + + + + + + +++++++++++++++++++ + + + ++++++++++++++++ 

Time ( h+m) 

3 - H O U R S T O R M 
R u n o f f 

Hydrograph i n  

Volume Ac . Ft Q ( CFS ) 

5 

0 

H y d r o g r a p h 

Minute intervals  ( ( CFS ) ) 

5 . 0  1 0 . 0  1 5 . 0  ------------------ - -------------------------------------- -- - -----------
0+  5 0 . 0 0 7 5  1 .  0 9  V Q I 
0 + 1 0  0 . 0 2 0 4  1 . 8 8 V Q I 
0 + 1 5  0 . 0 3 3 3  1 .  8 6 I V Q I 
0 + 2 0  0 . 0 4 7 6  2 . 0 8 \ V  Q I 

0 + 2 5  0 . 0 63 4  2 . 3 0 I V Q I 
0 + 3 0  0 . 0 8 1 3  2 . 6 0 I V Q I 
0 + 3 5  0 . 0 9 8 7  2 . 5 3 I V Q I 
0 + 4 0 0 . 1 1 68  2 . 6 3 I VQ I 
0+ 4 5  0 . 1 3 5 9  2 . 7 8 I VQ I 
0+ 5 0  0 . 1 5 3 6  2 . 5 6 j Q I 
0+ 5 5  0 . 1 7 0 6  2 . 4 6 I QV I 
l +  0 0 . 1 8 8 9  2 . 6 6 I QV I 
l +  5 0 . 2 1 0 4  3 . 1 3 I QV I 
1 + 1 0  0 . 2 3 3 7  3 . 3 9 I Q V I 
1 + 1 5  0 . 2 5 7 4  3 . 4 4 I Q V I 
1 + 2 0  0 . 2 8 0 0 3 . 2 7 I Q V I 
1 + 2 5  0 . 3 0 5 1  3 . 6 5 I Q V 
1 + 3 0  0 . 3 3 3 2  4 . 0 8 I Q I V 
1 + 3 5  0 . 3 6 0 5  3 .  9 6  I Q I V 
1 + 4 0  0 . 3 8 8 3  4 . 0 4 I Q I V 
1 + 4 5  0 . 4 2 0 6  4 . 6 9 I Q I  V 

+ 5 0  0 . 4 5 4 4  4 .  92  I Q I  V 
� 5 5  0 . 4 8 6 8 4 . 7 0 I Q I  V 

2 0 . 0  



2 +  0 0 . 5 1 8 8  4 . 6 4 I Q I  V I I 
2+  5 0 . 55 1 6  4 .  7 6  I Q I  V I I 

+ 1 0  0 . 5 92 7  5 . 9 7 I I Q  V I 
2 + 1 5  0 . 6 4 5 8  7 . 7 1 I I Q I V I 
2 + 2 0  0 . 6 92 8  6 . 8 3 I I Q I V I 
2 + 2 5  0 . 7 5 8 0  9 . 4 6  I I Q I V I 
2 + 3 0  0 . 8 4 4 0  1 2 . 4 9 I I I Q V I 
2 + 3 5  0 . 9 4 3 5  1 4 . 4 5 I I I Q I V 
2 + 4 0 1 . 0307  1 2 . 6 6 I I I Q I V 
2 + 4 5  1 . 0 7 8 6  6 . 9 5 I I Q I I V 
2 + 5 0  1 . 1 0 2 9  3 . 5 3 I Q I I I 
2 + 5 5  1 . 1 2 2 4  2 . 8 4 I Q I I I 
3 + 0 1 .  1 3 4  9 1 .  B l  I Q I I I 
3+ 5 1 . 1 3 8 9  0 . 5 8 I Q  I I I 
3 + 1 0  1 .  1 3 9 3  0 . 0 7 Q I I I ------------- - - ------------ -- ---------�----------------------------- -

I 
l 
I 
I 
I 
I 
I 
I 
I 
l 

V I 
V I 
V I 
V i 

V 
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Rivers ide County Rat i onal Hydrology Program 

CIVILCADD/CIVI LDESIGN Engineering Software , ( c )  1 9 8 9  - 2 0 0 5  Version 7 . 1  
Rat i onal  Hydrology Study Date : 0 5 / 0 3 / 2 4  File : STETSONCBFLOWl 0YR. out 

ASTER APARTMENTS 
PELIMINARY HYDROLOGY 
STETSON AVE TRIBUTARY FLOW TO EXI ST . CB 
1 0 -YEAR STORM 

* * * * * * * * *  Hydrology Study Control Information 

Engl�sh ( in - l b )  Units  used in input data file 

Program License Serial Number 4 0 61 

Rational Method Hydrology Program based on 

* * * * * * * * * *  

Rivers ide County Flood Control & Water Conservation District 
1 9 7 8  hydrology manual 

Storm event ( year ) = 10 . 0 0 Antecedent Moisture Condit ion 

Standard i ntensity-durat ion curve s data  ( Plate D-4 . 1 )  
For the [ Hemet ] area used . 
1 0  year storm 1 0  minute intensity = 

1 0  yea r  sto rm 6 0  minute intensi t y = 

1 0 0  year storm 1 0  minute intens ity  
1 0 0  year storm 6 0  minute intens ity = 

Storm event year = 10 . 0  
Calculated rainfall intens ity  dat a : 
1 hour intens i t y = 0 . 7 60 ( In / H r )  

1 . 9 6 0 ( In/Hr ) 
0 . 7 60 ( In / H r )  

3 . 0 50 ( In/Hr ) 
l . 1 8 0 ( In/Hr ) 

Slope o f  intensity  duration curve = 0 . 5 3 0 0  

2 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
Process  from Point /Station 1 . 0 0 0  to  Point / Stat ion 2 . 0 0 0  
* * * *  I N I T IAL AREA EVALUAT ION * * * *  

Initial area flow di stance = 7 8 0 . 0 0 0 ( Ft . ) 
Top ( o f  initial  area ) elevat ion = 6 7 . 2 00 ( Ft . ) 
Bottom ( o f  initial  area ) elevat ion = 6 4 . 0 0 0 ( Ft . )  
Di fference in elevat ion = 3 . 2 0 0 ( Ft . ) 
S l ope = 0 . 0 0 4 1 0  s ( percent ) = 0 . 4 1 
TC = k ( 0 . 3 0 0 ) * [ ( length A 3 ) / ( el evati on change ) J A 0 . 2  
Initial  area t ime of  concentration = 1 2 . 9 2 3  min . 
Rainfal l  intens i t y  1 . 7 1 5 ( In/Hr ) for a 1 0 . 0  year storm 
COMMERCIAL subarea type 
Runoff Coefficient = 0 . 8 55  
Decimal fracti on soil group 
Decimal fract ion soil  group 
Decimal fract i on soil  group 
Decimal fract ion soil group 

A 
B 
C 
D 

0 . 5 0 0  
0 . 5 0 0  
0 . 0 0 0  
0 . 0 0 0  



4 4 . 0 0 RI i ndex for soil (AMC 2 )  
Pervious area fracti on = 

Ini t i a l  subarea runoff = 

0 . 1 0 0 ;  Impervious fraction 
l . 1 7 3 ( CFS ) 

Total ini t i a l  stream area 
Pervious area fract i on = 0 . 1 0 0  

0 . 8 0 0 (Ac . ) 

0 . 9 0 0  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Proces s  from Point /Station 2 . 0 0 0  to  Point /Station 3 . 0 0 0  
* * * *  STREET FLOW TRAVEL T IME + SUBAREA FLOW ADDITION * * * *  

Top o f  street  segment elevat ion = 6 4 . 0 0 0 ( Ft . ) 
End of  street  segment elevat i on = 6 0 . 0 0 0 ( Ft . )  
Length of  s t reet segment 5 5 0 . 0 0 0 ( Ft . ) 
Height of  curb above gutter  flowline 8 . 0 ( In . ) 
Width of  hal f  street ( curb to crown ) 32 . 0 0 0 ( Ft . ) 
Distance from crown to  cro s s fa l l  grade break 30 . 0 0 0 ( Ft . )  
S l ope from gutter to  grade brea k ( v/hz ) = 0 . 02 0  
S l ope  from grade break t o  crown ( v/hz ) 0 . 02 0  
Street flow i s  o n  [ l ]  side ( s )  of  the s t reet 
Distance from curb to  property line 1 2 . 0 0 0 ( Ft . ) 
Slope from curb to  property l ine ( v/hz ) 0 . 0 2 0  
Gut t e r  width = 2 . 0 0 0 ( Ft . )  
Gutter  h i ke from flowline = 2 . 0 00 ( In . ) 

Manni ng ' s  N in gutter = 0 . 0 1 5 0  
Manning ' s  N from gutter t o  grade break 0 . 0 1 5 0  
Manning ' s  N from grade break to  crown = 0 . 0 1 5 0  

E s t imated mean flow rate a t  midpoint o f  street = 

Depth o f  flow = 0 . 2 97 ( Ft . ) ,  Average velocity = 

Street flow hydraulics at midpoint of  s t reet trave l : 
Hal f s t reet flow width = 8 . 50 2 ( Ft . )  
Flow velocity = l . 7 8 ( Ft / s )  
Travel t ime = 5 . 1 6 min .  TC = 1 8 . 0 8 min . 

Adding area flow to street 
COMMERCIAL subarea type 
Runoff  Coefficient = 0 . 8 5 1  
Decimal fraction soil  group A 0 . 5 0 0  
Decimal fract ion soil  group B 0 . 5 0 0  
Decimal fraction s o i l  group C 0 . 0 0 0  
Decimal fraction s o i l  group D 0 . 0 0 0  
R I  index for soil (AMC 2 )  4 4 . 0 0 

l . 5 0 9 ( CFS ) 
l . 7 7 7 ( Ft / s )  

Pervious area fraction = 0 . 1 0 0 ;  Impervious fract ion 0 . 9 0 0  
Rainfall  intensity l . 4 3 5 ( In /Hr ) for a 1 0 . 0  year storm 
Subarea runo ff 0 . 6 l l ( CFS ) for 0 . 5 00 (Ac . ) 
Total  runo ff = l . 7 8 4 ( CFS ) Total  area = l . 3 0 0 ( Ac . ) 
Street flow at end of  street = 1 . 7 8 4 ( CFS ) 
Hal f s t reet flow at end of  s treet 1 . 7 8 4 ( CFS ) 
Depth of  f l ow = 0 . 3 1 0 ( Ft . ) ,  Average velocity = l . 8 4 4 ( Ft / s )  
Flow width ( from curb towards crown ) = 9 . 1 7 0 ( Ft . )  
End o f  computat ions , total study area 1 . 3 0 ( Ac . ) 
The following figures may 
be used for a unit hydrograph study of the same area . 

Area averaged pervious area fracti on ( Ap )  
Area averaged R I  index number = 4 4 . 0  

0 . 1 0 0  



Riverside County Rat i onal Hydrology Program 

C IVILCADD/CIVILDESIGN Engineering So ftware , ( c )  1 9 8 9 - 2 0 0 5  Version 7 . 1  
Rati onal Hydrology Study Date : 0 5 / 0 3 / 2 4  File : STETSONCBFLOWl0 0YR . out 

ASTER APARTMENTS 
PRELIMINARY HYDROLOGY 
STETSON AVE TRI BUTARY FLOW TO EXI ST . CB 
1 0 0-YEAR STORM 

* * * * * * * * *  Hydrology Study Control I nformation 

English  ( in-lb ) Units used in input data file 

Program Li cense Serial Number 4 0 6 1 

Rat ional Method Hydrology Program based on 

* * * * * * * * * *  

Rivers ide County Flood Control & Water Conservation Distri ct 
1 9 7 8  hydrol ogy  manual 

Storm event ( year ) = 1 0 0 . 0 0 Ant ecedent Moisture Condit i on 2 

Standard intensity-duration curves data ( Plate D-4 . 1 ) 
For the [ Hemet ] area used . 
1 0  year s torm 1 0  minute int en s i t y = 

1 0  year s t o rm 6 0  minute intensi t y = 

1 0 0  year s torm 10  minute inten s i t y  
1 0 0  year s torm 60  minute inten s i t y = 

Storm event year = 1 0 0 . 0  
Calculated rainfall intensity data :  
1 hour intens i t y = 1 . 1 8 0 ( In / H r )  

1 . 9 60 ( In/Hr ) 
0 . 7 6 0 ( In / H r )  

3 . 0 S 0 ( In/Hr ) 
l . 1 8 0 ( In/Hr ) 

S l ope o f  intensity  duration curve = 0 . 5 3 0 0  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process  from Point /Stat ion 1 . 0 0 0  to  Point /Station 2 . 0 00  
* * * *  INIT IAL AREA EVALUATION * * * *  

Initial  area flow distance = 7 8 0 . 0 0 0 ( Ft . )  
Top ( o f  initial  area ) elevat ion = 6 7 . 2 0 0 ( Ft . ) 
Bottom ( of initial  area ) elevation = 64 . 0 00 ( Ft . )  
Di fference i n  elevation = 3 . 2 0 0 ( Ft . ) 
Slope = 0 . 0 0 4 1 0  s ( percent ) =  0 . 4 1 
TC = k ( 0 . 3 0 0 ) * [ ( length A 3 ) / ( e l evat ion change ) ] A 0 . 2  
Initial  area t ime o f  concentration = 1 2 . 923  min . 

Rainfal l intensity 2 . 6 6 2 ( In / H r )  for a 1 0 0 . 0  year storm 
COMMERCIAL subarea type 
Runoff Coe ffici ent = 0 . 8 65 
Decimal fract ion soil group 
Decimal fracti on soil  group 
Decimal fracti on s o i l  group 
Decimal fracti on soil  group 

A 
B 
C 
D 

0 . 5 0 0  
0 . 5 0 0  
0 . 0 0 0  
0 . 0 00  



4 4 . 0 0 RI index for soil (AMC 2 )  
Pervious area fract i on = 

Initial  subarea runoff = 

0 . 1 0 0 ;  Impervious fraction 
1 . 8 4 2 ( CFS ) 

Total initial  st ream area 
Pervious area fraction = 0 . 1 0 0  

0 . 8 0 0 (Ac . ) 

0 . 9 0 0  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Proce s s  from Point /Station 2 . 0 00  to Point /Station 3 . 0 00  
* * * *  STREET FLOW TRAVEL T I ME + SUBAREA FLOW ADDIT ION * * * *  

Top o f  s t reet segment elevation = 64 . 000 ( Ft . ) 
End of  s t reet segment elevat i on = 60 . 000 ( Ft . )  
Length o f  street segment 5 5 0 . 0 0 0 ( Ft . ) 
Height o f  curb above gutter flowl ine 8 . 0 ( In . ) 
Width of  half st reet ( curb to  crown ) 32 . 0 00 ( Ft . ) 
Di stance from crown to cros s fall  grade break 3 0 . 0 0 0 ( Ft . ) 
Slope from gutter to grade break ( v/hz ) = 0 . 0 2 0  
S l ope from grade brea k to crown ( v/hz ) 0 . 02 0  
Street flow i s  o n  [ 1 )  side ( s )  of  the street 
Distance from curb to property l ine 1 2 . 0 0 0 ( Ft . ) 
Slope from curb to  property l ine ( v/hz ) 0 . 02 0  
Gutter  width = 2 . 0 0 0 ( Ft . )  
Gutter h i ke from flowline = 2 . 0 0 0 ( In . ) 

Manning ' s  N in gutter = 0 . 0 1 5 0  
Manning ' s  N from gutter t o  grade break 0 . 0 1 5 0  
Manning ' s  N from grade break to  crown = 0 . 0 1 5 0  

E s t imated mean flow rate a t  midpoint of street = 

Depth o f  flow = 0 . 3 34 ( Ft . ) ,  Average velocity = 

Stree t f l ow hydraulics at midpoint o f  street travel : 
Hal f s t reet  flow width = 1 0 . 3 92 ( Ft . )  
Flow ve locity = l . 97 ( Ft / s ) 
Travel t ime = 4 . 6 6 min . 

Adding area flow to street 
COMMERCIAL subarea type 
Runoff  Coefficient = 0 . 8 6 1 

TC = 

Dec imal fraction soil  group A 0 . 5 0 0  
Decimal fraction soil  group B 0 . 5 0 0  
Decimal fraction soil  group C 0 . 0 0 0  
Decimal fraction soil  group D 0 . 0 0 0  
R I  index for soil (AMC 2 )  4 4 . 0 0 

17 . 5 8 min .  

2 . 3 7 4 ( CFS ) 
1 . 9 6 8 ( Ft / s ) 

Pervious area fract ion = 0 . 1 0 0 ;  Impervious fract ion 0 . 9 0 0  
Rainfall  intens i t y  2 . 2 6 2 ( In / H r ) for a 1 0 0 . 0  year storm 
Subarea runoff 0 . 97 4 ( CFS ) for 0 . 5 00 (Ac . ) 
Total runoff = 2 . 8 1 6 {CFS ) Total area = l . 3 0 0 (Ac . ) 
Street flow at end of  street = 2 . 8 1 6 ( CFS ) 
Hal f street flow at end of  street 2 . 8 1 6 ( CFS ) 
Depth of  flow = 0 . 3 50 ( Ft . ) ,  Average velocity = 2 . 0 4 7 ( Ft / s )  
Flow width ( from curb towards crown ) = l l . 1 7 7 ( Ft . ) 
End o f  computations , total s t udy area 1 . 3 0 ( Ac . ) 
The fol l owing figures may 
be used for a unit hydrograph study of the same area . 

Area averaged pervious area fract i on (Ap )  
Area averaged RI index number = 4 4 . 0  

0 . 1 0 0  

44.00 RI index for soil(AMC 2) 
Pervious area fraction = 

Initial subarea runoff = 

0.100; Impervious fraction 
1.842(CFS) 

Total initial stream area 
Pervious area fraction = 0.100 

0.800(Ac.) 

0.900 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 2.000 to Point/Station 3.000 
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

Top of street segment elevation = 64.000(Ft.) 
End of street segment elevation = 60.000(Ft.) 
Length of street segment 550.000(Ft.) 
Height of curb above gutter flowline 8.0(In.) 
Width of half street (curb to crown) 32.000(Ft.) 
Distance from crown to crossfall grade break 30.000(Ft.) 
Slope from gutter to grade break (v/hz) = 0.020 
Slope from grade break to crown (v/hz) 0.020 
Street flow is on [1) side(s) of the street 
Distance from curb to property line 12.000(Ft.) 
Slope from curb to property line (v/hz) 0.020 
Gutter width = 2.000(Ft.) 
Gutter hike from flowline = 2.000(In.) 

Manning's Nin gutter = 0.0150 
Manning's N from gutter to grade break 0.0150 
Manning's N from grade break to crown = 0.0150 

Estimated mean flow rate at midpoint of street = 

Depth of flow = 0.334(Ft.), Average velocity = 

Streetflow hydraulics at midpoint of street travel: 
Halfstreet flow width = 10.392(Ft.) 
Flow velocity = l.97(Ft/s) 
Travel time = 4.66 min. 

Adding area flow to street 
COMMERCIAL subarea type 
Runoff Coefficient = 0.861 

TC = 

Decimal fraction soil group A 0.500 
Decimal fraction soil group B 0.500 
Decimal fraction soil group C 0.000 
Decimal fraction soil group D 0.000 
RI index for soil(AMC 2) 44.00 

17.58 min. 

2.374(CFS) 
1.968(Ft/s) 

Pervious area fraction = 0.100; Impervious fraction 0.900 
Rainfall intensity 2.262(In/Hr) for a 100.0 year storm 
Subarea runoff 0.974(CFS) for 0.500(Ac.) 
Total runoff = 2.816{CFS) Total area = l.300(Ac.) 
Street flow at end of street = 2.816(CFS) 
Half street flow at end of street 2.816(CFS) 
Depth of flow = 0.350(Ft.), Average velocity = 2.047(Ft/s) 
Flow width (from curb towards crown)= ll.177(Ft.) 
End of computations, total study area 1.30 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area. 

Area averaged pervious area fraction(Ap) 
Area averaged RI index number = 44.0 

0.100 
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\e" CONC 18 CONC. PIPE 
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