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MINIMUM 2' WIDE BERM, 
ELEV= 1535. 00 

FINISHED GRADE 

BASIN SURFACE ELEV=15J2.00 
RIP RAP APRON 
AT BASIN INLETS 

PIPE SIZE PER PLANS CLEAN WASHED STONE ABOVE 
AND BELOW PERFORATED DRAIN 

PIPE OVER ENnRE BASIN BOTTOM 
MINERAL COMPONENT RANGE REQUIREMENTS 

2.5" ROUND HMP ORIFICE, INV=1529.25 

NOTE: BIOFIL TRA noN BASIN SHALL BE CONSTRUCTED IN ACCORDANCE 
WITH RIVERSIDE COUNTY LOW IMPACT DEVELOPMENT BMP DESIGN 
HANDBOOK AND PROJECT SPECIFIC WATER QUALITY MANAGEMENT PLAN 
FOR THE SANTA ANA WATERSHED REGION 

latitude~ 
PLANNING & ENGINEERING 
9968 Hibert Street 2"d Floor, San Diego, CA 92131 

Tel 858.751.0633 

BIO-FILTRATION BASIN DETAl81 
NTS 

PERCENT RANGE COMPONENT 

70-80 SAND 

15-20 SILT 

5-10 CLAY 
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Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 
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  Caliber Collision Menifee

Pre-Development HMP Analysis

  10/27/2021

Project Description
1799.00 HMP Model 2 Year 24 Hour TR-55 PRE.SPF

Project Options
CFS

Elevation

SCS TR-55

SCS TR-55

Kinematic Wave

YES

YES

Analysis Options
Oct 07, 2021 00:00:00

Oct 08, 2021 00:00:00

Oct 07, 2021 00:00:00

0 days

0 01:00:00 days hh:mm:ss

0 00:05:00 days hh:mm:ss

0 00:05:00 days hh:mm:ss

30 seconds

Number of Elements
Qty

2

1

1

0

1

0

0

0

0

0

0

0

0

0

0

0

0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution

(years) (inches)

1 100-YEAR Time Series 100-YEAR Cumulative inches California Riverside (Lake Elsinore) 100 6.20 SCS Type I 24-hr

2 2-YEAR Time Series 2-YEAR Cumulative inches California Riverside (Lake Elsinore) 2 2.20 SCS Type I 24-hr

        Outlets ................................................
Pollutants ....................................................

Land Uses ...................................................

Links.............................................................

        Channels ............................................
        Pipes ..................................................
        Pumps ................................................
        Orifices ...............................................
        Weirs ..................................................

Nodes...........................................................

        Junctions ............................................
        Outfalls ...............................................
        Flow Diversions ..................................
        Inlets ...................................................
        Storage Nodes ...................................

Runoff (Dry Weather) Time Step ................

Runoff (Wet Weather) Time Step ...............

Reporting Time Step ...................................

Routing Time Step ......................................

Rain Gages .................................................

Subbasins....................................................

Enable Overflow Ponding at Nodes ............

Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................

End Analysis On ..........................................

Start Reporting On ......................................

Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................

Elevation Type ............................................

Hydrology Method .......................................

Time of Concentration (TOC) Method ........

Link Routing Method ...................................
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  Caliber Collision Menifee

Pre-Development HMP Analysis

  10/27/2021

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration

Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

1 E1 2.40 484.00 78.00 2.20 0.60 1.44 0.54        0  00:25:55
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  Caliber Collision Menifee

Pre-Development HMP Analysis

  10/27/2021

Subbasin Hydrology

    Subbasin : E1

          Input Data

Area (ac) ........................................................................ 2.40

Peak Rate Factor ........................................................... 484.00

Weighted Curve Number ............................................... 78.00

Rain Gage ID ................................................................. 2-YEAR

          Composite Curve Number
 Area Soil Curve

Soil/Surface Description (acres) Group Number

Meadow, non-grazed 2.40 D 78.00

Composite Area & Weighted CN 2.40 78.00

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)

    n   = Manning's roughness

    Lf  = Flow Length (ft)

    P   = 2 yr, 24 hr Rainfall (inches)

    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)

    V  = 20.3282 * (Sf^0.5) (paved surface)

    V  = 15.0 * (Sf^0.5) (grassed waterway surface)

    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)

    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)

    V  = 7.0 * (Sf^0.5) (short grass pasture surface)

    V  = 5.0 * (Sf^0.5) (woodland surface)

    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)

    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)

    Lf = Flow Length (ft)

    V  = Velocity (ft/sec)

    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n

    R  = Aq / Wp

    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)

    Lf = Flow Length (ft)

    R  = Hydraulic Radius (ft)

    Aq = Flow Area (ft²)

    Wp = Wetted Perimeter (ft)

    V  = Velocity (ft/sec)

    Sf = Slope (ft/ft)

    n  = Manning's roughness

    Page 4 of 9   



  

  Caliber Collision Menifee

Pre-Development HMP Analysis

  10/27/2021

Subarea Subarea Subarea

Sheet Flow Computations A B C

    Manning's Roughness : 0.2 0.00 0.00

    Flow Length (ft) : 150 0.00 0.00

    Slope (%) : 4.333 0.00 0.00

    2 yr, 24 hr Rainfall (in) : 2.20 0.00 0.00

    Velocity (ft/sec) : 0.17 0.00 0.00

    Computed Flow Time (min) : 15.10 0.00 0.00

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C

    Flow Length (ft) : 500 0.00 0.00

    Slope (%) : 1.22 0.00 0.00

    Surface Type : Grass pasture Unpaved Unpaved

    Velocity (ft/sec) : 0.77 0.00 0.00

    Computed Flow Time (min) : 10.82 0.00 0.00

Total TOC (min) ..................25.92

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 2.20

Total Runoff (in) ............................................................. 0.60

Peak Runoff (cfs) ........................................................... 0.54

Weighted Curve Number ............................................... 78.00

Time of Concentration (days hh:mm:ss) ........................ 0 00:25:55 
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  Caliber Collision Menifee

Pre-Development HMP Analysis

  10/27/2021

          Subbasin : E1
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  Caliber Collision Menifee

Post-Development HMP Analysis

  10/27/2021

Project Description
1799.00 HMP Model 2 Year 24 Hour TR-55 POST.SPF

Project Options
CFS

Elevation

SCS TR-55

SCS TR-55

Kinematic Wave

YES

YES

Analysis Options
Oct 07, 2021 00:00:00

Oct 08, 2021 00:00:00

Oct 07, 2021 00:00:00

0 days

0 01:00:00 days hh:mm:ss

0 00:05:00 days hh:mm:ss

0 00:05:00 days hh:mm:ss

30 seconds

Number of Elements
Qty

2

2

3

1

1

0

0

1

4

0

1

0

3

0

0

0

0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution

(years) (inches)

1 100-YEAR Time Series 100-YEAR Cumulative inches California Riverside (Lake Elsinore) 100 6.20 SCS Type I 24-hr

2 2-YEAR Time Series 2-YEAR Cumulative inches California Riverside (Lake Elsinore) 2 2.20 SCS Type I 24-hr

        Outlets ................................................
Pollutants ....................................................

Land Uses ...................................................

Links.............................................................

        Channels ............................................
        Pipes ..................................................
        Pumps ................................................
        Orifices ...............................................
        Weirs ..................................................

Nodes...........................................................

        Junctions ............................................
        Outfalls ...............................................
        Flow Diversions ..................................
        Inlets ...................................................
        Storage Nodes ...................................

Runoff (Dry Weather) Time Step ................

Runoff (Wet Weather) Time Step ...............

Reporting Time Step ...................................

Routing Time Step ......................................

Rain Gages .................................................

Subbasins....................................................

Enable Overflow Ponding at Nodes ............

Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................

End Analysis On ..........................................

Start Reporting On ......................................

Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................

Elevation Type ............................................

Hydrology Method .......................................

Time of Concentration (TOC) Method ........

Link Routing Method ...................................
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  Caliber Collision Menifee

Post-Development HMP Analysis

  10/27/2021

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration

Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

1 P10 2.05 484.00 93.42 2.20 1.53 3.15 2.36        0  00:07:54

2 P11 0.36 484.00 80.00 2.20 0.69 0.25 0.12        0  00:19:27
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  Caliber Collision Menifee

Post-Development HMP Analysis

  10/27/2021

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded

Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence

(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 BMP-OUTLET Junction 1528.50 1532.00 1528.50 1532.00 0.00 0.44 1529.70 0.00 2.30 0  00:00 0.00 0.00

2 POC-1 Outfall 1528.60 0.52 1529.20

3 BMP-1 Storage Node 1532.00 1535.00 1532.00 0.00 2.24 1532.77 0.00 0.00
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  Caliber Collision Menifee

Post-Development HMP Analysis

  10/27/2021

Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged Condition

Node Elevation Elevation Ratio Total Depth

Ratio

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 1 Pipe BMP-OUTLET POC-1 50.00 1529.50 1529.00 1.0000 18.000 0.0120 0.44 11.38 0.04 3.11 0.20 0.13 0.00 Calculated

2 HMP-ORIFICE Orifice BMP-1 BMP-OUTLET 1532.00 1528.50 2.500 0.14

3 MID-FLOW Orifice BMP-1 BMP-OUTLET 1532.00 1528.50 2.000 0.30

4 OVERFLOW Orifice BMP-1 BMP-OUTLET 1532.00 1528.50 24.000 0.00
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  Caliber Collision Menifee

Post-Development HMP Analysis

  10/27/2021

Subbasin Hydrology

    Subbasin : P10

          Input Data

Area (ac) ........................................................................ 2.05

Peak Rate Factor ........................................................... 484.00

Weighted Curve Number ............................................... 93.42

Rain Gage ID ................................................................. 2-YEAR

          Composite Curve Number
 Area Soil Curve

Soil/Surface Description (acres) Group Number

> 75% grass cover, Good 0.52 D 80.00

Paved parking & roofs 1.53 D 98.00

Composite Area & Weighted CN 2.05 93.42

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)

    n   = Manning's roughness

    Lf  = Flow Length (ft)

    P   = 2 yr, 24 hr Rainfall (inches)

    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)

    V  = 20.3282 * (Sf^0.5) (paved surface)

    V  = 15.0 * (Sf^0.5) (grassed waterway surface)

    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)

    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)

    V  = 7.0 * (Sf^0.5) (short grass pasture surface)

    V  = 5.0 * (Sf^0.5) (woodland surface)

    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)

    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)

    Lf = Flow Length (ft)

    V  = Velocity (ft/sec)

    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n

    R  = Aq / Wp

    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)

    Lf = Flow Length (ft)

    R  = Hydraulic Radius (ft)

    Aq = Flow Area (ft²)

    Wp = Wetted Perimeter (ft)

    V  = Velocity (ft/sec)

    Sf = Slope (ft/ft)

    n  = Manning's roughness
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  Caliber Collision Menifee

Post-Development HMP Analysis

  10/27/2021

Subarea Subarea Subarea

Sheet Flow Computations A B C

    Manning's Roughness : .2 0.00 0.00

    Flow Length (ft) : 40 0.00 0.00

    Slope (%) : 10 0.00 0.00

    2 yr, 24 hr Rainfall (in) : 2.20 0.00 0.00

    Velocity (ft/sec) : 0.18 0.00 0.00

    Computed Flow Time (min) : 3.75 0.00 0.00

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C

    Flow Length (ft) : 310 0.00 0.00

    Slope (%) : 0.75 0.00 0.00

    Surface Type : Paved Grassed waterway Unpaved

    Velocity (ft/sec) : 1.76 0.00 0.00

    Computed Flow Time (min) : 2.94 0.00 0.00

Subarea Subarea Subarea

Channel Flow Computations A B C

    Manning's Roughness : .012 0.00 0.00

    Flow Length (ft) : 310 0.00 0.00

    Channel Slope (%) : .75 0.00 0.00

    Cross Section Area (ft²) : .7854 0.00 0.00

    Wetted Perimeter  (ft) : 3.14 0.00 0.00

    Velocity (ft/sec) : 4.27 0.00 0.00

    Computed Flow Time (min) : 1.21 0.00 0.00

Total TOC (min) ..................7.90

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 2.20

Total Runoff (in) ............................................................. 1.53

Peak Runoff (cfs) ........................................................... 2.36

Weighted Curve Number ............................................... 93.42

Time of Concentration (days hh:mm:ss) ........................ 0 00:07:54 
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          Subbasin : P10
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    Subbasin : P11

          Input Data

Area (ac) ........................................................................ 0.36

Peak Rate Factor ........................................................... 484.00

Weighted Curve Number ............................................... 80.00

Rain Gage ID ................................................................. 2-YEAR

          Composite Curve Number
 Area Soil Curve

Soil/Surface Description (acres) Group Number

> 75% grass cover, Good 0.36 D 80.00

Composite Area & Weighted CN 0.36 80.00

          Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C

    Manning's Roughness : 0.2 0.00 0.00

    Flow Length (ft) : 150 0.00 0.00

    Slope (%) : 3.4 0.00 0.00

    2 yr, 24 hr Rainfall (in) : 2.20 0.00 0.00

    Velocity (ft/sec) : 0.15 0.00 0.00

    Computed Flow Time (min) : 16.64 0.00 0.00

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C

    Flow Length (ft) : 150 0.00 0.00

    Slope (%) : 1.6 0.00 0.00

    Surface Type : Grass pasture Unpaved Unpaved

    Velocity (ft/sec) : 0.89 0.00 0.00

    Computed Flow Time (min) : 2.81 0.00 0.00

Total TOC (min) ..................19.45

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 2.20

Total Runoff (in) ............................................................. 0.69

Peak Runoff (cfs) ........................................................... 0.12

Weighted Curve Number ............................................... 80.00

Time of Concentration (days hh:mm:ss) ........................ 0 00:19:27 
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          Subbasin : P11
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Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe

Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)

1 BMP-OUTLET 1528.50 1532.00 3.50 1528.50 0.00 1532.00 0.00 0.00 0.00
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Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded

Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence

(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 BMP-OUTLET 0.44 0.00 1529.70 1.20 0.00 2.30 1529.58 1.08 0  10:33 0  00:00 0.00 0.00
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Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels

Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)

1 1 50.00 1529.50 1.00 1529.00 0.40 0.50 1.0000 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition

Occurrence Ratio Total Depth

Ratio

(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 1 0.44 0  10:34 11.38 0.04 3.11 0.27 0.20 0.13 0.00 Calculated
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Storage Nodes

    Storage Node : BMP-1

          Input Data

1532.00

1535.00

3.00

1532.00

0.00

0.00

0.00

          Storage Area Volume Curves
Storage Curve : BMP-1

Stage Storage Storage

Area Volume

(ft) (ft²) (ft³)

0 4560 0.000

1 5835 5197.50

2 7235 11732.50

2.5 8750 15728.75

Evaporation Loss ...................................................................

Invert Elevation (ft) ................................................................

Max (Rim) Elevation (ft) ........................................................

Max (Rim) Offset (ft) .............................................................

Initial Water Elevation (ft) ......................................................

Initial Water Depth (ft) ...........................................................

Ponded Area (ft²) ...................................................................
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    Storage Node : BMP-1 (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice

ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation

(in) (in) (in) (ft)

1 HMP-ORIFICE Side CIRCULAR No 2.50 1529.50 0.61

2 MID-FLOW Side Rectangular No 2.00 10.00 1532.50 0.63

3 OVERFLOW Bottom Rectangular No 24.00 24.00 1534.00 0.63

          Output Summary Results

2.24

2.24

0.44

0.00

1532.77

0.77

1532.35

0.35

0  10:33

0.000

0

0

0.00

Total Time Flooded (min) ......................................................

Total Retention Time (sec) ....................................................

Max HGL Depth Attained (ft) .................................................

Average HGL Elevation Attained (ft) .....................................

Average HGL Depth Attained (ft) ..........................................

Time of Max HGL Occurrence (days hh:mm) .......................

Total Exfiltration Volume (1000-ft³) .......................................

Total Flooded Volume (ac-in) ................................................

Peak Inflow (cfs) ....................................................................

Peak Lateral Inflow (cfs) ........................................................

Peak Outflow (cfs) .................................................................

Peak Exfiltration Flow Rate (cfm) ..........................................

Max HGL Elevation Attained (ft) ............................................

    Page 21 of 21   



- 35 - 

 

Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 

 

WILL BE PROVIDED IN FINAL WQMP
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 

WILL BE PROVIDED IN FINAL WQMP
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Appendix 10:  Educational Materials 

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 

WILL BE PROVIDED IN FINAL WQMP




