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Section 1- Project Description

Project Description

The project involves the development of new Fitness Center located at northeast
corner of the Main St. & Chase Dr. (APN 113-340-018). The site, excluding the
dedicated area, is 175,755 s.f.=4.03 ac. The drainage would be in easterly
direction where flow will be collected in proposed catch basin.

The flow from catch basin will be directed into detention basin with overflow
discharging into the channel.

The separate encroachment permit will be obtained from Riverside County Flood
Control District prior to the construction.

As part of the construction, both street will be widen. The median will be
constructed along Main St. The flow will be directed into proposed curb & gutter
and directed northerly. The flow along the Chase Dr. will be directed into
proposed curb and gutter and directed easterly.

Purpose of the Study

The purpose of this report is to provide a hydrologic and hydraulic study for this
development. This study will calculate the 10-year and 100-year storm
discharges together with the BMP sizing calculations.

Land Use
The Existing use is residential with agriculture and Planned land use is
commercial.

Pre Development Conditions

The existing site has a single building and driveway.
The remaining portion is a natural cover.
The site has mild slope easterly to the back of the property.

Post Development Conditions

The proposed development will include construction of new fitness center.
The site would be fully paved with pockets of landscape areas.

Total Area=175,755 s.f.=4.03 ac

Impervious Area (If=1)= 139,935 s.f.
Pervious Area (If=0.15)=35,820 s.f.
1f1=(139,935x1+35,820x0.15)/175,755=0.83

The drainage pattern would be toward northerly side of the property.
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The flow along Main St will be directed into proposed curb & gutter
and directed northerly. The flow along the Chase Dr. will be directed into
proposed curb and gutter and directed easterly.

Section 2-Hydroloqy Section

This section describes the design criteria and methodology applied during hydrologic
analysis of the project site. The design criteria and methodology used follow the
Riverside County Flood Control and Water Conservation District Hydrology Manual

3.1 Rational Method Hydrology

Runoff calculations for this study were accomplished using the Rational Method.
The Rational Method is a physically-based numerical method where runoff is
assumed to be directly proportional to rainfall and area, less losses for infiltration
and depression storage. Flows were computed based on the Rational formula:

Q=CIA

Where ... Q = peak discharge (cfs);
C = runoff coefficient, based on land
use and soil type;
I= rainfall intensity (in/hr);
A = watershed area (acre)

The proposed project consists of 1 lot of approximately of 4.03 ac (excluding street
easement) and located at the northeast corner of Main St. & Chase Dr .The
proposed site improvements will include construction of 1 commercial building.

The general drainage pattern of new development will be taken by curb & gutter
easterly toward proposed catch basin at northeasterly side of the project. The
flow from catch basin will be directed into detention basin with overflow
discharging into the channel.

The runoff coefficient is dependent on the land use coverage and soil type.
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DMA 1

EXISTING CONDITION

Total Area=175,755 s.f.= 4.03 ac.
Impervious Area (If=1)= 9,950 s.f.
Pervious Area (I1f=0.15)= 165,805 s.f.

Length of initial area, L=900’
The difference in elevation between ends of initial area, H=27

FROM FIGURE D-3, RCFC&WCD , TIME OF CONCENTRATION Tc=26.0
FROM FIGURE D-4.1, RCFC&WCD:

INTENSITY I(t)10 =1.40 in/hr.
INTENSITY [(t)100=2.17 in/hr.

Effective Impervious Fraction If for natural (B soil)=0.15, then
1f1=(9,950x1+165,805x0.15)/171,457=0.20
runoff factor C=0.8581f*3-0.781f*2+0.774If+0.04
Cex=0.858*0.2073-0.78*0.20"2+0.774*0.20+0.04=0.17
Q=CIA,

Q-runoff in cubic feet per second (cfs)
C-a runoff coefficient representing the ratio of runoff  to rainfall
I-the time-averaged rainfall intensity in in/hr corresponding to

the time of concentration

A-drainage area (ac).

Qex-total(10yr.)=0.17x1.40x4.03=0.96 cfs
Qex-total(100yr.)=0.17x2.17x4.03=1.49 cfs
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DMA 1

Subarea 1-1
PROPOSED CONDITION
Use If from above, 1f1=0.83

First, let’'s determine the initial time of concentration, “T”, using Plate D-3 (see
attached).

The length of initial area L=370".

The difference in elevation between ends of initial area H=1.78.

Then from Plate D-3, T=9.2 min.

Using this time of concentration let's determine the intensity of rainfall “I” in
inches per hour from Plate D-4.1 (see attached).

[=2.32 in/hr. for 10 year frequency and

1=3.57 in/hr. for 100 year frequency.

runoff factor C=0.8581f*3-0.781f*2+0.7741f+0.04
Cnew=0.858"0.83"3-0.78*0.83"2+0.774*0.83+0.04=0.64

The Area 1-1 =64,408 s.f.=1.44 ac.

Then, Q1-1,0=ClA=0.64x2.32x1.44= 2.14cfs.
Q1-1,00=CIA=0.64x3.57x1.44= 3.29 cfs.

Subearea 1-2

PROPOSED CONDITION

Use If from above, 1f2=0.83

The length of initial area L=220".

The difference in elevation between ends of initial area H=8.0.
Then from Plate D-3, T=5.2 min.

Using this time of concentration let's determine the intensity of rainfall “I” in
inches per hour from Plate D-4.1 (see attached).

[=3.05 in/hr. for 10 year frequency and

I=4.70 in/hr. for 100 year frequency.

runoff factor C=0.8581f3-0.781f*2+0.7741f+0.04
Cnew=0.858"0.83"3-0.78*0.83"2+0.774*0.83+0.04=0.64

The Area 1-2 =16,100 s.f.=0.37 ac.

Then, Q1-2,0=ClIA=0.64x3.05x0.37= 2.32 cfs.
Q1-2100=CIA=0.64x4.70x0.37= 3.57 cfs.
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Subarea 1-3
PROPOSED CONDITION

Use If from above, 1f1=0.83

The length of initial area L=305".

The difference in elevation between ends of initial area H=2.03'.
Then from Plate D-3, T=8.1 min.

Using this time of concentration let's determine the intensity of rainfall “I” in
inches per hour from Plate D-4.1 (see attached).

|=2.46 in/hr. for 10 year frequency and

[=3.79 in/hr. for 100 year frequency.

runoff factor C=0.8581f*3-0.781f*2+0.7741f+0.04
Cnew=0.858"0.83"3-0.78*0.83"2+0.774*0.83+0.04=0.64

The Area 1-3=49,034=1.13 ac.

Then, Q1-310=CIA=0.64x2.46x1.13= 1.78 cfs.
Q1-3100=CIA=0.64x3.79x1.13= 2.74 cfs.

Subarea 1-4
PROPOSED CONDITION

Use If from above, 1f1=0.83

The length of initial area L=520".

The difference in elevation between ends of initial area H=12.6'".
Then from Plate D-3, T=7.8 min.

Using this time of concentration let's determine the intensity of rainfall “I” in
inches per hour from Plate D-4.1 (see attached).

1=2.50 in/hr. for 10 year frequency and
[=3.85 in/hr. for 100 year frequency.

runoff factor C=0.8581f*3-0.78If*2+0.7741f+0.04
Cnew=0.858%0.83"3-0.78*0.83"2+0.774*0.83+0.04=0.64

The Area 1-4=46,213=1.06 ac.
Then, Q1-4,0=CIA=0.64x2.50x1.06= 1.70 cfs.
Q1-4,00=CIA=0.64x3.85x1.06= 2.61 cfs.
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Total Q for post construction of the site:
Q10=2.14+2.32+1.78+1.70=7.94 cfs

Q100=3.29+3.57+2.74+2.61=12.21 cfs
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DMA 2 Main St.

EXISTING CONDITION

Total Area=13,646 s.f.=0.31 ac.

Impervious Area (If=1)= 0 s.f. (0 ac.)
Pervious Area (1f=0.15)=13,646 s.f. (0.31 ac.)
If1=(0x1+13,646x0.15)/13,646=0.15

The length of initial area L=427".
The difference in elevation between ends of initial area H=19.9'.

From Plate D-3, T=20.3 min.

From Plate D-4.1 (see attached).
1=1.59 in/hr. for 10 year frequency and |=2.46 in/hr. for 100 year frequency.

runoff factor C=0.8581f*3-0.781f*2+0.7741f+0.04
Cnew=0.858"0.15"3-0.78*0.15"2+0.774*0.15+0.04=0.14

The Area 2 of the project approximately 0.31 ac.

Then, Q210=CIA=0.14x1.59x0.31= 0.07 cfs.
Q2100=CIA=0.14x2.46x0.31= 0.11 cfs.

PROPOSED CONDITION

Total Area=13,646 s.f.=0.31 ac.

Impervious Area (If=1)= 11,211 s.f. (0.25 ac.)
Pervious Area (1f=0.15)=2,435 s.f. (0.06 ac.)
1f1=(11,211x1+2,435x0.15)/13,646=0.85

The length of initial area L=427".
The difference in elevation between ends of initial area H=19.9'.

From Plate D-3, T=6.5 min.

From Plate D-4.1 (see attached).
|=2.74 in/hr. for 10 year frequency and |=4.22 in/hr. for 100 year frequency.

runoff factor C=0.8581f3-0.781f*2+0.7741f+0.04
Cnew=0.858"0.85"3-0.78*0.85"2+0.774*0.85+0.04=0.66

The Area 2 of the project approximately 0.31 ac.

Then, Q2,0=CIA=0.66x2.74x0.31= 0.56 cfs.
Q2100=CIA=0.66x4.22x0.31=0.86 cfs.
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DMA 3 Chase Dr.

EXISTING CONDITION

Total Area=10,350 s.f.=0.24 ac.

Impervious Area (If=1)= 0 s.f. (0 ac.)
Pervious Area (I1f=0.15)=10,350 s.f. (0.24 ac.)
If1=(0x1+10,350x0.15)/10,350=0.15

The length of initial area L=320".
The difference in elevation between ends of initial area H=1.70.

From Plate D-3, T=15.1 min.

From Plate D-4.1 (see attached).
[=1.83 in/hr. for 10 year frequency and 1=2.82 in/hr. for 100 year frequency.

runoff factor C=0.8581f*3-0.78If*2+0.7741f+0.04
Cnew=0.858%0.15"3-0.78*0.15"2+0.774*0.15+0.04=0.14

The Area 3 of the project approximately 0.24 ac.

Then, Q310=CIA=0.14x1.83x0.24= 0.06 cfs.
Q3100=CIA=0.14x2.82x0.24= 0.09 cfs.

PROPOSED CONDITION

Total Area=10,350 s.f.=0.24 ac.

Impervious Area (If=1)= 4,785 s.f.

Pervious Area (I1f=0.15)=5,565 s.f. 1f1=(4,785x1+5,565x0.15)/10,350=0.54

The length of initial area L=320".
The difference in elevation between ends of initial area H=1.70.

From Plate D-3, T=8.6 min.

From Plate D-4.1 (see attached).
1=2.40 in/hr. for 10 year frequency and 1=3.70 in/hr. for 100 year frequency.

runoff factor C=0.8581f3-0.781f*2+0.7741f+0.04
Cnew=0.858%0.54"3-0.78*0.54"2+0.774*0.54+0.04=0.37

The Area 3 of the project approximately 0.24 ac.

Then, Q310=CIA=0.37x2.40x0.24= 0.21 cfs.
Q3100=CIA=0.37x3.70x0.24=0.33 cfs.
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Conclusion

The general drainage pattern of new development will be taken by curb & gutter
easterly toward proposed catch basin at northeasterly side of the project. The
flow from catch basin will be directed into detention basin with overflow
discharging into the channel.

The sizing calculations for treatment and detention are included in Appendix 4.

The additional flow generate in public right of way along the Main St & Chase Dr
due to widening the street is negligent.
The increase in 100yr Q from the project to Chase Dr. 0.33-0.09=0.24 cfs.

The evaluation of capacity of existing storm drain system is based on the City of
Corona Drainage Plan dated April 29, 2003.

The project's drainage along Main St. contribute to inlet northerly of node 071503
as shown on map no. 47 of Master Plan. The increase in 100yr Q from the
project to Main St.=0.86-0.11= 0.75 cfs. The capacity of existing storm drain
system is 152.9 cfs. The increase in Q to existing system is 0.75/152.9=0.49%
The Master Plan shows that the main storm drain does not have a deficiency.

The Biopod System would be installed at the end of improvements at the curb.
The 85th percentile of the storm event would be treated in Biopod and overflow
continue northerly along Main St.

The project's drainage along Chase Dr. contribute to inlet at node 071500 as
shown on map no. 47 of Master Plan.

The increase in 100yr Q from the project to Chase Dr. 0.33-0.09=0.24 cfs.
The flow directly discharge to RCFCD channel and there is no deficiency

in the City system.

The Biopod System would be installed at the end of improvements at the curb.
The 85th percentile of the storm event would be treated in Biopod installed at the
easterly terminus of Parcel 2 and overflow pipe would be connected to existing
transition structure.
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Section 3-Hydraulics Section

Flow- and Volume-Based on-site BMP Design Calculations
A. Flow-Based BMP Design

Calculate the target BMP flow rate, Q, by using the following formula (see
Table D-2 below for limitations on the use of this formula):

Q= CEMP' IBMP - A

where: Q=flowinft/s
IBMP = BMP design rainfall intensity, in inches/hour
CBMP = composite runoff coefficient
| bmp=0.2 in/hr.
Calculate the composite runoff coefficient CBMP for the Drainage Area above
using the following equation:

CBMP = O.858i3 - 0.78i2 +0.774i + 0.04
where: CBMP = composite runoff coefficient; and,
I = watershed imperviousness ratio, Cbmp=0.64
Then for Area 1 (4.03 ac.), Qbmp-new=0.64x0.2x4.03= 0.52 cfs
For existing condition (C=0.17), Qbmp-ex=0.17x0.2x4.03=0.14 cfs

B. DRAINAGE PIPE SIZING

FROM KING’'SHYDROLOGY BOOK
Q= k*(D"(8/3))*(S"0.5)/n

k-coefficient representing depth of water ( for pipe flowing full k=0.463)
n-roughness coefficient (assume n=0.013 for new pipe), S-slope of pipe.

For 12" pipe with s=0.075

Qpipe= k#(D(8/3))*(S"0.5)/n=0.463/0.0138x1.0"2.67x0.075"0.5=9.75 cfs
Qpipe=9.75 cfs> Q100=9.6 cfs  OK!

For 8" pipewith s=0.020

Qpipe= k=(D"(8/3))* (5°0.5)/n=0.463/0.0138x0.670"2.67x0.020"0.5=9.75 cfs
Qpipe=1.73 cfs

For 18" pipe with s=0.196
Qpipe= k*(D"\(8/3))* ($"0.5)/n=0.463/0.0138x1.5"2.67x0.196"0.5=9.75 cfs
Qpipe=46.6 cfs> Q100=9.6 cfs =~ OK!
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For 6" pipewith s=0.010

Qpipe= k*(D"(8/3))* ($"0.5)/n=0.463/0.0138x0.50"2.67x0.010"0.5=9.75 cfs
Qpipe=0.56 cfs > Qbmp-street

For 10" HDPE pipe with s=0.010

Qpipe= k:(D"(8/3))* (S°0.5)/n=0.463/0.0138x0.83"2.67x0.010"0.5=2.0 cfs
Qpipe=2.0 cfs > Qbmp-DMA?2=0.048 cfs

C. ORIFICE (CURB OUTLET for DMAJ)

Q=c*A* (2GH) /2
Q(85th)=0.041 cfs (DMA3)

Qorf.=CxAx(2gH)"0.5, where C=0.6, g=32.2, H=0.5', then
A=0.041/(0.6x(2x32.2x0.5)"0.5)=0.012 s.f.
Then r=(A/3.14)"0.5=0.06=3/4", we will use 3" dia pipe.

D. CAPACITY of ON-SITE DRIVEWAY

Per Chezy-Manning formula, the capacity of curb outlet
Qdwy.=1.486/n(AM.67/P*0.67)S"0.5

Where A-wetted area, P-wetted perimeter, S- slope of outlet, then
For 6" curb with 2' gutter , 5% max cross slope and

water level at top of 6" curb (A=2.32 s.f, P=10.1"), Q6"= 16.5cfs >Q1total=10.12 cfs
water level at 5" of 6" curb (A=1.62 s.f, P=8.43"), Q5"= 10.26¢cfs >Q1total=10.12 cfs
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APPENDIX 1

VICINITY MAP
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APPENDIX 2

HYDROLOGY MANUAL PLATES
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Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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] Required Entries
Santa Ana Water shed - BMP Design Volume, Vgyp Legend:—————
Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs fromthe LID BMP Design Handbook )

Company Name ITF & Associates, Inc. Date 2/28/2023

Designed by Jeff Tsalyuk Case No

Company Project Number/Name 8842

BMP Identification

BMPNAME/ID DMA1-1

Must match Name/ID used on BMP Design Calculation Sheet

85th Percentile, 24-hour Rainfall Depth,
from the Isohyetal Map in Handbook Appendix E

Design Rainfall Depth

Dgs= 0.90 inches
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | Volume on
DMA DMA Area Post-Project Surface | Imperivous | Runoff DMA Areas x Storm Volume, Vigmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubi
DMAI-1a 52548 Concrete or Asphalt 1 0.89 46872.8 1
DMA1-1b 11860 Natural (C Soil) 0.3 0.225166 2670.5
64408 Total 49543.3 0.90 3715.7 3716
Notes:




. . - . BMPID Required Entries
Bioretention Facility - Design Procedure Legend:
y -Desg 1-1 = Calculated Cells
Company Name: ITF & Associates, Inc. Date: 2/28/2023
Designed by: Jeff Tsalyuk County/City Case No.:
Design Volume
Enter the areatributary to this feature A= 1.48 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewp= 3,716 ft3
Type of Bioretention Facility Design
O side slopes required (parallel to parking spaces or adjacent to walkways)
® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds= 3.0 ft
Top Width of Bioretention Facility, excluding curb W= 21.0 ft
Total Effective Depth, de

dz = [(0.3) xds+ (0.4) x 1] +0.5 d: = 180 ft
Minimum Surface Area, A,

Ve (ft) Ay= 2065 It
2\ _ BMP y

Ay (ft9) = o (D e
Proposed Surface Area A= 2262 ft°
Minimum Required Length of Bioretention Facility, L L= 983 ft

Bioretention Facility Properties

Side Slopesin Bioretention Facility z= 1
Diameter of Underdrain inches
Longitudinal Slope of Site (3% maximum) %
6" Check Dam Spacing feet

Describe V egetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



] Required Entries
Santa Ana Water shed - BMP Design Volume, Vgyp Legend:—————
Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs fromthe LID BMP Design Handbook )

Company Name ITF & Associates, Inc. Date 2/28/2023

Designed by Jeff Tsalyuk Case No

Company Project Number/Name 8842

BMP ldentification

BMPNAME/ID DMA1-2

Must match Name/ID used on BMP Design Calculation Sheet

85th Percentile, 24-hour Rainfall Depth,
from the Isohyetal Map in Handbook Appendix E

Design Rainfall Depth

Dgs= 0.90 inches
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | Volume on
DMA DMA Area Post-Project Surface | Imperivous | Runoff DMA Areas x Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I | Factor [ Runoff Factor | Depth (in) (cubi
DMA1-2a 13095 Concrete or Asphalt 1 0.89 11680.7 1
DMA1-2b 3005 Natural (C Soil) 0.3 0.225166 676.6
16100 Total 12357.3 0.90 926.8 927
Notes:




. . - . BMPID Required Entries
Bioretention Facility - Design Procedure Legend:
y - DG 1-2 & Calculated Cells
Company Name: ITF & Associates, Inc. Date: 2/23/2023
Designed by: Jeff Tsalyuk County/City Case No.:
Design Volume
Enter the areatributary to this feature A= 0.37 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vemp= 927  ft?
Type of Bioretention Facility Design
O side slopes required (parallel to parking spaces or adjacent to walkways)
® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds= 3.0 ft
Top Width of Bioretention Facility, excluding curb Wt = 4.0 ft
Total Effective Depth, de

dz = [(0.3) xds+ (0.4) x 1] +0.5 d: = 180 ft
Minimum Surface Area, A,

Vewe (ft)) Aw=_ 515 It
2\ _ BMP

Ay (ft) = o (D ———
Proposed Surface Area A= 872 ft°
Minimum Required Length of Bioretention Facility, L L= 1288 ft

Bioretention Facility Properties

Side Slopesin Bioretention Facility z= 1
Diameter of Underdrain inches
Longitudinal Slope of Site (3% maximum) %
6" Check Dam Spacing feet

Describe V egetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



] Required Entries
Santa Ana Water shed - BMP Design Volume, Vgyp Legend:—————
Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs fromthe LID BMP Design Handbook )

Company Name ITF & Associates, Inc. Date 2/23/2023

Designed by Jeff Tsalyuk Case No

Company Project Number/Name 8842

BMP Identification

BMPNAME/ID DMA1-3

Must match Name/ID used on BMP Design Calculation Sheet

85th Percentile, 24-hour Rainfall Depth,
from the Isohyetal Map in Handbook Appendix E

Design Rainfall Depth

Dgs= 0.90 inches
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | Volume on
DMA DMA Area Post-Project Surface | Imperivous | Runoff DMA Areas x Storm Volume, Vigmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I | Factor [ Runoff Factor | Depth (in) (cubi
DMA1-3a 40524 Concrete or Asphalt 1 0.89 36147.4 1
DMA1-3b 8510 Natural (C Soil) 0.3 0.225166 1916.2
49034 Total 38063.6 0.90 2854.8 2856
Notes:




. . - . BMPID Required Entries
Bioretention Facility - Design Procedure Legend:
y -Desg 1-3 = Calculated Cells
Company Name: ITF & Associates, Inc. Date: 2/28/2023
Designed by: Jeff Tsalyuk County/City Case No.:
Design Volume
Enter the areatributary to this feature A= 1.34  acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewp= 2,856 ft?
Type of Bioretention Facility Design
® side slopes required (parallel to parking spaces or adjacent to walkways)
O No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds= 3.0 ft
Top Width of Bioretention Facility, excluding curb W= 10.0 ft
Total Effective Depth, de

dz =(0.3) xdg+ (0.4) x 1 - (0.7/wy) + 0.5 d: = 173 ft
Minimum Surface Area, A,

Ve (ft) Ay= 1651 It
2\ _ BMP y

Ay (ft9) = o (D e

Proposed Surface Area A= 1730 ft°
Bioretention Facility Properties

Side Slopesin Bioretention Facility z= 1
Diameter of Underdrain inches
Longitudinal Slope of Site (3% maximum) %
6" Check Dam Spacing feet

Describe V egetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



] Required Entries
Santa Ana Water shed - BMP Design Volume, Vgyp Legend:—————
Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs fromthe LID BMP Design Handbook )

Company Name ITF & Associates, Inc. Date 2/28/2023

Designed by Jeff Tsalyuk Case No

Company Project Number/Name 8842

BMP ldentification

BMPNAME/ID DMA1-4

Must match Name/ID used on BMP Design Calculation Sheet

85th Percentile, 24-hour Rainfall Depth,
from the Isohyetal Map in Handbook Appendix E

Design Rainfall Depth

Dgs= 0.90 inches
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | Volume on
DMA DMA Area Post-Project Surface | Imperivous | Runoff DMA Areas x Storm Volume, Vigmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I Factor | Runoff Factor | Depth (in) (cubi
DMA1-4a 40393 Concrete or Asphalt 1 0.89 36030.6 I
DMA1-4b 5820 Natural (C Soil) 0.3 0.225166 1310.5
46213 Total 37341.1 0.90 2800.6 2802
Notes:




. . - . BMPID Required Entries
Bioretention Facility - Design Procedure Legend:
y -Desg 1-4 = Calculated Cells
Company Name: ITF & Associates, Inc. Date: 2/28/2023
Designed by: Jeff Tsalyuk County/City Case No.:
Design Volume
Enter the areatributary to this feature A= 1.06 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewp= 2,802 ft?
Type of Bioretention Facility Design
O side slopes required (parallel to parking spaces or adjacent to walkways)
® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds= 3.0 ft
Top Width of Bioretention Facility, excluding curb W= 3.0 ft
Total Effective Depth, de

dz = [(0.3) xds+ (0.4) x 1] +0.5 d: = 180 ft
Minimum Surface Area, A,

Ve (ft) Ay= 1557 It
2\ _ BMP y

Ay (ft9) = o (D s
Proposed Surface Area A= 1617 ft°
Minimum Required Length of Bioretention Facility, L L= 5190 ft

Bioretention Facility Properties

Side Slopesin Bioretention Facility z= 1
Diameter of Underdrain inches
Longitudinal Slope of Site (3% maximum) %
6" Check Dam Spacing feet

Describe V egetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



Santa Ana Water shed - BMP Design Flow Rate, Qgyp

Legend:

Required Entries
Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs fromthe LID BMP Design Handbook )

Qmin=10548.5x02/43,5608.048cfs

Company Name ITF & Associates, Inc. Date 2/20/2023
Designed by Jeff Tsalyuk Case No
Company Project Number/Name 8842
BMP Identification
BMPNAME/ID DMA2
Must match Name/ID used on BMP Design Calculation Sheet
Design Rainfall Depth
Design Rainfall Intensity I = 0.20 in/hr
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Design
Post-Project Effective DMA Rainfall
DMA DMA Area Surface Type Imperivous Runoff DMA Areas x | Intensity Design Flow |Proposed Flow
Type/ID | (square feet) | (use pull-downmenu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) Rate (cfs)
DMA2a 11211 Concrete or Asphalt 1 0.89 10000.2
DMA2b 2435 Natural (C Soil) 0.3 0.225166 548.3
(2]
<
=
o
13646 Total 10548.5 0.20 0 0.2
Notes:



ITF
Typewritten Text
Qmin=10548.5x02/43,560= 0.048 cfs


Santa Ana Water shed - BMP Design Flow Rate, Qgyp

Legend:

Required Entries
Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs fromthe LID BMP Design Handbook )

Qmin=10098x0.2/43560=0.048s

Company Name ITF & Associates, Inc. Date 2/28/2023
Designed by Jeff Tsalyuk Case No
Company Project Number/Name 8842
BMP Identification
BMPNAME/ID DMA3
Must match Name/ID used on BMP Design Calculation Sheet
Design Rainfall Depth
Design Rainfal Intensity I = 0.20 in/hr
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Design
Post-Project Effective DMA Rainfall
DMA DMA Area Surface Type Imperivous Runoff DMA Areas x | Intensity Design Flow |Proposed Flow
Type/ID | (square feet) | (use pull-downmenu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) Rate (cfs)
DMA3a 9302 Concrete or Asphalt 1 0.89 8297.4
DMA3b 12730 Natural (B Soil) 0.15 0.141446 1800.6
(2]
<
=
o
22032 Total 10098 0.20 0 0.046
Notes:
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TREE/PLANT, BY OTHERS

SIDEWALK OR LANDSCAPE AREA
AS REQUIRED
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24.00" CURB INLET TREE GRATE

WITH 6.00" OVERHANG

FIELD POURED GUTTER WITH
LOCAL DEPRESSION BY OTHERS

PAVEMENT SURFACE

TYPICAL INSTALLATION

SCALE: 1/2

CONCRETE —
TOP SLAB

24.00" CURB INLET -
WITH 6.00" OVERHANG

BIOFILTRATION CHAMBER —

$2.00" IRRIGATION
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24.00” INLET OPENING - JI

OUTLET PIPE
LOCATION OPTIONS
ON ALL FOUR SIDES

ISOMETRIC VIEW

FILTER MEDIA & DRAIN ROCK NOT SHOWN FOR CLARITY.

NOTES:

1. RIGHT CONFIGURATION SHOWN, MIRROR LEFT CONFIGURATION ARE AVAILABLE TO ACCOMMODATE
OTHER OUTLET PIPE LOCATIONS.

2. SEPARATE BYPASS STRUCTURE IS REQUIRED IF PEAK FLOW RATE EXCEEDS TREATMENT CAPACITY
OF THE BioPod™.

3. CONTACT OLDCASTLE INFRASTRUCTURE™ FOR ENGINEERING ASSISTANCE AND DETAIL DRAWINGS.
4. CONCRETE COMPONENTS SHALL BE MANUFACTURED IN ACCORDANCE WITH ASTM C890 & C913.

5. VEGETATION BY OTHERS. CUSTOMER TO SPECIFY. INSTALLED AT TIME OF ACTIVATION. THE OWNER IS
RESPONSIBLE FOR THE SURVIVAL OF THE VEGETATION AND MUST IRRIGATE AS NECESSARY.

US Patents Pending

BioPod™ Biofilter 0 Oldcastle Infrastructure™

A CRH COMPANY

' . .
ree - SO Ca/ SIZIng THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE, INC. IT IS SUBMITTED FOR REFERENCE PURPOSES ONLY AND SHALL NOT BE

USED IN ANY WAY INJURIOUS TO THE INTERESTS OF SAID COMPANY. COPYRIGHT © 2019 OLDCASTLE INFRASTRUCTURE, INC. ALL RIGHTS RESERVED.
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18.00" StormMix™
MEDIA

S
6.00” DRAIN ROCK

$4.00” PVC SLOTTED UNDERDRAIN PIPE — SECT|ON A'A 1 8““;{:-_ ';I(;DERLCS)FDAEFSION OPTIONS
) VAULT SITE SPECIFIC DATA
VAU 'ZITD)S'ZE FOOTPRINT ' c}ﬁg#’f?gpﬂ"gg) Structure ID
MODEL (OD) Model Size
Orientation (Left or Right)
1.6 GPM/SF | 1.8 GPM/SF
BPTA44S| | & 7 5 5 | 256/0057 | 288/0.064 eak Flow Rate (2 cfs max.)
BPT-4658l | & 65 5 75 | 41.6/0.093 | 46.8/0.104 Rim Elevation
BPT-48-SI 4' 8' 5' 9' 51.2/0.114 57.6/0.128 Pipe Data Pipe Locgtion F’Ip“e Size Pipe Type Inve.rt .
BPT-413-S| 4' 13' 5 14' 83.2/0.185 | 93.6/0.209 (Frontor Side) | (15" max.) Elevation
BPT-66-SI 6' 6' 7' 7' 57.6/0.128 64.8/0.144 Outlet
BPT-68-SI & g r 9 76.8/0171 | 864/0.193 * Invert Elevation is 3.5' below Rim Elevation.
BPT-612-S| 6' 12' 7 13' 115.2/0.257 | 129.6/0.289 Notes:
BPT-88-S 8 8 9 9 [ 102470228 | 115.2/0.257 oes:
BPT-812-S| 8' 12' 9' 13' 153.6/0.342 | 172.8/0.385
BPT-816-SI 8' 16' 9' 17' 204.8/0.456 | 230.4/0.513
" All Dimensions are nominal, ID=Inside Dimension, OD=0Outside Dimension.
2 Treartment flow capacity at 1.6 gpm/sf media surface area based on an WA Ecology GULD
3Approval for Basic, Enhanced & Phosphorus.
Treatment flow capacity at 1.8 gpm/sf media surface area based on an NJCAT Verification & .
NJ DEP Certification. US Patents Pending
® N\ BioPod™ Biofilter
™
0 Oldcastle Infrastructure
¢ A CRH COMPANY

' . .
ree - SO Ca/ SIZIng THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE, INC. IT IS SUBMITTED FOR REFERENCE PURPOSES ONLY AND SHALL NOT BE
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Preliminary Soil Investigation Report — Proposed Commercial Buildings Project No. FP-11936-22
2895 S. Main Street, Corona, California February 28, 2022

3.6 PAVEMENT RECOMMENDATIONS

3.6.1 Subgrade Preparation

The pavement subgrade should be overexcavated/processed to provide at least 18-inches of compacted
subgrade soil below the proposed pavement structural section. The subgrade for pavement support must be
firm, unyielding, and uniform with no abrupt horizontal changes in degree of support. The subgrade soil should
be uniform materials and density. Soft spots, if encountered, should be excavated and recompacted with the
same type of soil as found in adjacent subgrade.

3.6.2 Aggregate Base

The aggregate base should conform to Caltrans Class 2 Aggregate Base or the Standard Specifications for
Public Works for Crushed Miscellaneous Base, should be firm and unyielding, and without pumping conditions
prior to placement of pavement. Aggregate base should be compacted to at least 95 percent of the maximum
dry density as determined by ASTM D1557.

3.6.3  Flexible Pavement Design

The following recommended pavement section is based on the following assumed Traffic Index and R-value.
The minimum recommended asphalt concrete (AC) pavement thickness is as follows:

Assumed Minimum
Pavement Use Traffic vl FezemnEtEd
(Assumed) | Pavement Section
Index (TI)
AC AB
Light Duty 4 40 25" 4.0
Heavy Duty 6 40 3.5" 5.5"

AC: Asphalt Concrete, AB: Aggregate Base.

Final pavement design recommendations should be based on laboratory test results of representative
pavement subgrade soils upon the completion of rough grading.

3.7 STORMWATER INFILTRATION

Infiltration testing was conducted utilizing the double ring infiltration test method at a depth of approximately
12 inches below existing ground surface. The infiltration testing was performed in general accordance with
the guidelines published in the Riverside County Design Handbook for Low Impact Development Best
Management Practices, Infiltration Testing Guidelines. The following table summarizes the result of the
infiltration feasibility study. Refer to Appendix F for field infiltration test data.

Test No Test Depth Below Adjusted Infiltration Rate
) Ground Surface (in/hr)
P-1 12’ 0.39
P-2 12" 0.78

The raw percolation rate is the rate of water infiltration in the horizontal and vertical direction. This
percolation rate is adjusted using the “Porchet Method” to obtain the adjusted water infiltration rate in the
vertical direction only.

Long-term infiltration rates may be reduced significantly by factors such as soil variability and inaccuracy in
the infiltration rate measurement. Safety factors for operating the system, maintenance, siltation, biofouling,
etc. should also be considered by the design civil engineer at his discretion.

Infiltration rate is too low. Infiltration BMP not feasible.
Bioretention BMP proposed

GEO-ETKA, INC. Page: 11
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