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1. INTRODUCTION

1.1 SCOPE AND PURPOSE

The purpose of this study is to determine the design flows for on-site drainage systems at the
proposed 0.64-acre commercial property, at 813 N Euclid Street, Santa Ana, California, and to
establish the sufficiency of the proposed drainage system.

1.2 SITE LOCATION AND DESCRIPTION

The existing site, which is located on the South-East corner of North Euclid Street and Hazard
Avenue, in the City of Santa Ana, consists entirely of undeveloped landscaped area, and is located
in the Newport Bay Watershed. Approximately 100% of the existing project site is pervious
surfaces. The existing property drains storm water in a sheet flowing condition, from the site's
high point in the southeast corner, to the site's low point located at the northwest portion of the
property. Water flows, untreated, over the existing public sidewalk and driveway at the north
property line of the site, into East South Street.

The proposed project will consist of one commercial building, asphalt paved drive aisles and
parking stalls, gas fueling stations and associated pads, landscaped areas, and two concrete paved
driveways. Approximately 21.8% of the proposed project site is pervious surfaces. The proposed
pervious surfaces are landscaped areas to all sides of the proposed building. The proposed project
will convey storm water in the northwesterly direction, through sheet flow to gutters. The water
will then be collected in one proprietary biofiltration device, which will act as a catch basin, and
dispatch water, via a pump and an under sidewalk drain pipe, into Euclid Street. The property is
bounded on the East and South sides by walls. Run-on from the adjacent properties is not a
concern for the project site. It is shown in the Proposed and Existing Hydrology Plans, as well as
in the table in Section 4.3 of this report, that the proposed flows are greater than the existing
flows.



2. DESIGN DISCUSSION

2.1 DRAINAGE STANDARDS

The drainage system was designed to meet or exceed the requirements of the Orange County
Hydrology Manual, which was used to determine the design storm.

2.2 PROPOSED DRAINAGE

The site will drain all storm water runoff into a single proprietary biofiltration device located at the
northeast end of the property. Water will be dispatched into the existing curb and gutter in Euclid
Street.

3. HYDROLOGY

3.1 DESIGN STORM

The 10, 25 and 100-year rainfall events were selected as the design storm.

3.2 METHOD OF STUDY

This study was conducted in accordance with the Orange County Hydrology Manual. Flows were
calculated by the modified rational method using the Advanced Engineering Software model. The
computer calculation outputs are included in Appendix B.

Due to the fact that the pre-project and post-project pervious surfaces differ greatly, 97% and
21.8% respectively, different computer pervious ratios inputs were used to compare the two
conditions. In the existing condition, a pervious ratio of 1.00 was used. The proposed condition
computer input pervious ratio used is 0.10, which is lower than the actual pervious ratio of 0.218,
to provide a conservative result, resulting in output storm water quantities being higher than
actual. Both inputs were used to create a conservative output in order to compare existing to
proposed storm water quantities.

Soil type 'A” was used in the model. See Soil Group Map in Appendix D of this report.



4. RESULTS AND CONCLUSIONS

4.1 STUDY OF 10, 25 AND 100-YEAR EVENTS

The 10, 25 and 100-year rainfall events have been studied in detail. Flows at critical points have
been calculated by established methods.

4.2 CONSIDERATION OF THE 100-YEAR EVENT

The site is shown on FEMA Flood Insurance Rate Map 06059C0139J (Revised December 03,
2009). The site is located in shaded zone “X’” which means there is a 0.2% annual chance of
flood in project areas that do not have at least one foot of elevation separation between finished
floor and site relief point.

The building finished floor will be graded to an elevation of 69.75 feet, which is more than one

foot higher than the site's secondary emergency flood relief elevation of 67.64, within the
driveway along Euclid Street.

43  RESULTS

Area Runoff by Storm Year
10-year (CFS) 25-year (CFS) 100-year (CFS)
Existing 1.20 1.48 1.95
Proposed 1.91 2.28 2.93

Site Condition

It can be seen in the above table that the post-construction flow rates will be greater than the pre-
construction flow rates at the project site.

Sizing calculations for the 25-year storm event have been performed to determine that the
proposed proprietary biofiltration device (acting as a catch basin) is adequately sized at a max cfs
of 2.37, with the proposed development 25-year storm at 2.28 cfs. The manufacturer’s
specification sheet can be found in Appendix E of this report.

44  CONCLUSION

The drainage goals and requirements, set by the Orange County Hydrology Manual, have been
met or exceeded by this design.
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Orange County Rational Hydrology Program
(Hydrology Manual Date(s) October 1986 & November 1996)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 8.0
Rational Hydrology Study, Date: 10/23/19 File Name: 1801el0.roc

iolaialalaiaiotaied Hydrology Study Control Information *******x**

Rational hydrology study storm event year is 10.0

Decimal fraction of study above 2000 ft., 600M = 0.0000
English Units Used for input data

+++++++++++++
Process from Point/Station 0.000(Ft.) to Point/Station
219.000(Ft.)
***x* INITIAL AREA EVALUATION ***=*

SCS curve number for soil(AMC 2) = 67.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fp)= 0.400(In/Hr)
Max Catchment Loss (Fm) = 0.400(In/Hr)

Initial subarea data:

Initial area flow distance = 219.000(Ft.)

Top (of initial area) elevation = 69.800(Ft.)

Bottom (of initial area) elevation = 67.930(Ft.)

Difference in elevation = 1.870(Ft.)

Slope = 0.00854 s(™)= 0.85

TC = k(0.525)*[(1ength”"3)/(elevation change)]"0.2

Initial area time of concentration = 11.751 min.

Rainfall intensity = 2.488(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 1.203(CFS)

Total initial stream area = 0.640(Ac.)

End of computations, total study area = 0.64 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number (AMC 2) = 67.0



Orange County Rational Hydrology Program
(Hydrology Manual Date(s) October 1986 & November 1996)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 8.0
Rational Hydrology Study, Date: 10/23/19 File Name: 180l1e25.roc

iolaialalaiaiotaied Hydrology Study Control Information *******x**

Rational hydrology study storm event year is 25.0

Decimal fraction of study above 2000 ft., 600M = 0.0000
English Units Used for input data

+++++++++++++
Process from Point/Station 0.000(Ft.) to Point/Station
219.000(Ft.)
***x* INITIAL AREA EVALUATION ***=*

SCS curve number for soil(AMC 2) = 67.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fp)= 0.400(In/Hr)
Max Catchment Loss (Fm) = 0.400(In/Hr)

Initial subarea data:

Initial area flow distance = 219.000(Ft.)

Top (of initial area) elevation = 69.800(Ft.)

Bottom (of initial area) elevation = 67.930(Ft.)

Difference in elevation = 1.870(Ft.)

Slope = 0.00854 s(™)= 0.85

TC = k(0.525)*[(1ength”"3)/(elevation change)]"0.2

Initial area time of concentration = 11.751 min.

Rainfall intensity = 2.974(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.779
Subarea runoff = 1.483(CFS)

Total initial stream area = 0.640(Ac.)

End of computations, total study area = 0.64 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number (AMC 2) = 67.0



Orange County Rational Hydrology Program
(Hydrology Manual Date(s) October 1986 & November 1996)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 8.0
Rational Hydrology Study, Date: 10/23/19 File Name: 1801e100.roc

iolaialalaiaiotaied Hydrology Study Control Information *******x**

Rational hydrology study storm event year is 100.0

Decimal fraction of study above 2000 ft., 600M = 0.0000
English Units Used for input data

+++++++++++++
Process from Point/Station 0.000(Ft.) to Point/Station
219.000(Ft.)
***x* INITIAL AREA EVALUATION ***=*

SCS curve number for soil(AMC 2) = 67.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fp)= 0.400(In/Hr)
Max Catchment Loss (Fm) = 0.400(In/Hr)

Initial subarea data:

Initial area flow distance = 219.000(Ft.)

Top (of initial area) elevation = 69.800(Ft.)

Bottom (of initial area) elevation = 67.930(Ft.)

Difference in elevation = 1.870(Ft.)

Slope = 0.00854 s(™)= 0.85

TC = k(0.525)*[(1ength”"3)/(elevation change)]"0.2

Initial area time of concentration = 11.751 min.

Rainfall intensity = 3.792(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.805
Subarea runoff = 1.954(CFS)

Total initial stream area = 0.640(Ac.)

End of computations, total study area = 0.64 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number (AMC 2) = 67.0



Orange County Rational Hydrology Program
(Hydrology Manual Date(s) October 1986 & November 1996)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 8.0
Rational Hydrology Study, Date: 10/23/19 File Name: 1801p10.roc

iolaialalaiaiotaied Hydrology Study Control Information *******x**

Rational hydrology study storm event year is 10.0

Decimal fraction of study above 2000 ft., 600M = 0.0000
English Units Used for input data

+++++++++++++
Process from Point/Station 0.000(Ft.) to Point/Station
263.000(Ft.)
***x* INITIAL AREA EVALUATION ***=*

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fp)= 0.400(In/Hr)
Max Catchment Loss (Fm) = 0.040(In/Hr)

Initial subarea data:

Initial area flow distance = 263.000(Ft.)

Top (of initial area) elevation = 70.000(Ft.)

Bottom (of initial area) elevation = 67.090(Ft.)

Difference in elevation = 2.910(Ft.)

Slope = 0.01106 s™)= 1.11

TC = k(0-304)*[(1length”"3)/(elevation change)]"0.2

Initial area time of concentration = 6.951 min.

Rainfall intensity = 3.361(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.889
Subarea runoff = 1.913(CFS)

Total initial stream area = 0.640(Ac.)

End of computations, total study area = 0.64 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number (AMC 2) = 32.0



Orange County Rational Hydrology Program
(Hydrology Manual Date(s) October 1986 & November 1996)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 8.0
Rational Hydrology Study, Date: 10/23/19 File Name: 1801p25.roc

iolaialalaiaiotaied Hydrology Study Control Information *******x**

Rational hydrology study storm event year is 25.0

Decimal fraction of study above 2000 ft., 600M = 0.0000
English Units Used for input data

+++++++++++++
Process from Point/Station 0.000(Ft.) to Point/Station
263.000(Ft.)
***x* INITIAL AREA EVALUATION ***=*

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fp)= 0.400(In/Hr)
Max Catchment Loss (Fm) = 0.040(In/Hr)

Initial subarea data:

Initial area flow distance = 263.000(Ft.)

Top (of initial area) elevation = 70.000(Ft.)

Bottom (of initial area) elevation = 67.090(Ft.)

Difference in elevation = 2.910(Ft.)

Slope = 0.01106 s™)= 1.11

TC = k(0-304)*[(1length”"3)/(elevation change)]"0.2

Initial area time of concentration = 6.951 min.

Rainfall intensity = 4._.003(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.891
Subarea runoff = 2.283(CFS)

Total initial stream area = 0.640(Ac.)

End of computations, total study area = 0.64 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number (AMC 2) = 32.0



Orange County Rational Hydrology Program
(Hydrology Manual Date(s) October 1986 & November 1996)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 8.0
Rational Hydrology Study, Date: 10/23/19 File Name: 1801p100.roc

iolaialalaiaiotaied Hydrology Study Control Information *******x**

Rational hydrology study storm event year is 100.0

Decimal fraction of study above 2000 ft., 600M = 0.0000
English Units Used for input data

+++++++++++++
Process from Point/Station 0.000(Ft.) to Point/Station
263.000(Ft.)
***x* INITIAL AREA EVALUATION ***=*

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fp)= 0.400(In/Hr)
Max Catchment Loss (Fm) = 0.040(In/Hr)

Initial subarea data:

Initial area flow distance = 263.000(Ft.)

Top (of initial area) elevation = 70.000(Ft.)

Bottom (of initial area) elevation = 67.090(Ft.)

Difference in elevation = 2.910(Ft.)

Slope = 0.01106 s™)= 1.11

TC = k(0-304)*[(1length”"3)/(elevation change)]"0.2

Initial area time of concentration = 6.951 min.

Rainfall intensity = 5.123(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.893
Subarea runoff = 2.928(CFS)

Total initial stream area = 0.640(Ac.)

End of computations, total study area = 0.64 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number (AMC 2) = 32.0
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APPENDIX D:
SOIL GROUP MAP
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MANUFACTURER SPECIFICATIONS
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FTIBC LONG SIDE CURB INLET FTIBC SHORT SIDE CURB INLET FTIBC SQUARE CURB INLET
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N/A = NOT AVAILABLE

Q25 = 2.28 cubic feet per second, therefore

the catch basins are adequately sized.

INTERNAL PIPE CONFIGURATION MAY
VARY DEPENDING ON VAULT SIZE.

N/A = NOT AVAILABLE

@ filterra

‘THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF
THE FOLLOWING U.S. PATENTS: 6277,274; 6,569,321
7,625,485, 7,425,261; 7,833,412, RELATED FOREIGN PATENTS.

The design and information shown on this drawing is provided as a service to the project owner, engineer and contractor by Contech Engineered Solutions LLC or one of its affiliated companies ("Contech”). Neither this drawing, nor any part thereof, may be used, reproduced or modified in any manner
without the prior written consent of Contech.  Failure to comply is done at the user's own risk and Contech expressly disclaims any liability or responsibilty for such use. If discrepancies between the supplied information upon which the drawing is based and actual field conditions are encountered as site
work progresses, these discrepancies must be reported to Contech immediately for re-evaluation of the design. Contech accepts no liability for designs based on missing, incomplete or inaccurate information supplied by others.
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9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122 513-645-7000 513-645-7993 FAX

CONFIGURATION DETAIL

FILTERRA INTERNAL BYPASS CURB (FTIBC)




	Outputs Combined.pdf
	1801e10
	1801e25
	1801e100
	1801p10
	1801p25
	1801p100




