Hydrology Study

600 City Parkway
Preliminary Hydrology

Report

Orange, Orange County, California

Prepared For:
Greenlaw Partnets

18301 Von Karman Avenue, Suite 250
Irvine, CA 92612

Prepared By:

Michael Baker

INTERNATIONAL

Contact Person:
Scott P. Gilbert, P.E.

MBI JN 151622

July 19, 2016



600 City Parkway Orange, CA
Preliminary Hydrology Report

Table of Contents

Section 1 - INtrodUCtioN ......ccvciercrnssrnss s 3
1.1  General INtroducCtion.......cnsssmssssm s ————— 3
Section 2 — Design Criteria......mmmmmssssssssssssssns 5
Section 3 - Hydrology .......ccuummmmmmmmmsmsmssmsesssssssssssssssssssssssssssssssssssssssssssssssans 6
3.1 Watershed Description and Drainage Patterns.........cumnnnsssnsnnns 6
3.2 Land Use Development........commmmmmmmmmmmsssssssssssssssss 6
3.3  Precipitation.....ssssssssssssssssssssssasssss 6
3.4 Infiltration and Soils.......————————— 7
3.5 Watershed Model Development........ccuummmsmmsmsmmsmssssssssssssssssssssssssssassssssss 7
3.6 Design Hydrology ... 7
Section 3 - ReSUILS. ... sasaeas 8
3.1 Existing Hydrology Results ... 8
3.2  Proposed Hydrology ResSults ... 8
R 0 T 070 ) 1 Lod 11 E3 () 1 8

Appendix A: Existing Hydrology Calculations & Map
Appendix B: Proposed Hydrology Calculations & Map

Appendix C: Reference Materials




600 City Parkway Orange, CA
Preliminary Hydrology Report

Section 1 - Introduction

11 General Introduction

The 8.9 acre site is located at 600 City Parkway West in Orange, California which is
situated on the north side of City Parkway West, east of the intersection with Lewis Street.
The project site is bounded by Terrance Apartments to the north, City Parkway West to the
south, South Lewis Street to the West and the Outlets of Orange to the East. Presently, the
site includes two multi-story commercial buildings located in the south portion of the
project site while the rest of the site is asphalt parking. Some minor landscaping is present
along the property lines and within the parking aisles.

The site is generally sloping from north to south with an approximate maximum elevation
difference of 2 feet slopping down to the southwest. In the southeast, a small area offsite,
dedicated to parking, is also tributary to the existing infrastructure and will be included in
this drainage study.

The proposed development will consist of a 5-story residential building wrapped around a
6 1/2-story parking structure and an additional 4 1/2-level parking structure in the central
portion of the property. The existing multi-story commercial buildings will be preserved
in the south portion of the site while the remaining areas will become access roads to
these elements. Some amenities included are a pool deck, pool building, lobby and two
courtyards located central to the wrap buildings. The project site will be graded in such a
way to closely mimic the existing drainage conditions.
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The primary objectives of this report are as follows:

1.

Perform ultimate condition hydrologic analysis considering ultimate condition land
uses for 600 City Parkway. A computer hydrologic model will be developed based
on drainage patterns, ground slope, ultimate condition land use, and soil type using
methodology from the Orange County Hydrology Manual.
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Section 2 - Design Criteria

This study has been prepared in conformance with the hydrological procedures and
standards set forth in the Orange County Hydrology Manual, dated 1986 (including 1996
addendum).

Existing condition drainage area delineation was performed utilizing survey shots for the
site. Proposed condition drainage areas were developed using proposed street elevations
and grades, pad elevations and proposed storm drain layout.

Due to the size of the watershed (less than 640 acres), only rational method was used to
calculate the peak runoff at each concentration point. 10-year and 25-year frequency
storm events were used to determine the peak flow for storm drain sizing. The streets will
be designed such that the 100-year frequency will be conveyed in the proposed street
right of way. Point precipitation values for the 10-year 1-hour, 25-year 1-hour and 100-
year 1-hour, used in the rational method analysis, were per the NOAA Atlas 14, Volume
6, Version 2.

The antecedent moisture condition (AMC) used was AMC Il for the 10-year and 25-year
and AMC I11 for the 100-year analysis. 600 City Parkway land use for the ultimate
condition was utilized for the entire tributary area.
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Section 3 - Hydrology

Stormwater runoff is a function of watershed characteristics, precipitation, infiltration,
and routing processes. Each of these topics is discussed briefly in the following
paragraphs. 600 City Parkway drainage study follows methods and procedures found in
the Orange County Hydrology Manual.

3.1 Watershed Description and Drainage Patterns

The site is generally sloping from north to south with an approximate maximum elevation
difference of 2 feet slopping down to the southwest. In the southeast, a small area offsite,
dedicated to parking, is also tributary to the existing infrastructure and will be included in
this drainage study. In the existing condition, runoff for the north portion of the site is
mainly collected in a v-gutter which directs runoff onto South Lewis Street and is collected
by an existing catch basin at the intersection with City Parkway West. The lower portion
of the site is tributary to a catch basin further downstream of City Parkway West. An
existing private storm drain line accepts all runoff from this project site and will be used
as the point of comparison from existing and proposed condition runoff.

3.2 Land Use Development

600 City Parkway consists of two commercial building with surrounding parking lot.
While the existing condition is considered commercial land use, for a more conservative
existing condition the land use of “apartment”, which represents an impervious value of
80% was used for modeling the existing condition. The ultimate condition hydrology was
performed utilizing the proposed land uses of “Mobile Home Park”, which most
accurately depicted the proposed impervious value of 75% which is proposed with the
ultimate condition.

3.3 Precipitation

The precipitation analysis for the study area was based upon the NOAA Atlas 14 volume
6, version 2 at latitude 33.7859°, and longitude -117.8962 ° (see Appendix C, Reference
Materials). The 1-hour precipitation depths for 600 City Parkway are 0.832 inches, 1.02
inches and 1.32 inches for 10-year, 25-year and 100-year storm events, respectively.
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3.4 Infiltration and Soils

The most significant factor affecting infiltration is the nature of the soil on the watershed.
Accordingly, the U.S. Department of Agriculture Soil Conservation Service (now the
Natural Resource Conservation Service) classifies soils according to their infiltration
capacity. Soils in the study area are classified as SCS Soil Type A and SCS Soil Type B
according to the Natural Resource Conservation Service Web Soil Survey (see Appendix
C, Reference Materials).

Soils in Group A have a high infiltration rate (low runoff potential) when thoroughly wet.
These consist mainly of deep, well drained to excessively drained sands or gravelly
sands.

Soils in Group B have a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderate well drained or well drained soils that have
moderately fine texture to moderately coarse texture.

Other important factors in soil infiltration are the antecedent moisture condition (AMC)
and land use/soil cover. Following the methodology outlined in the Orange County
Hydrology manual, an AMC Il (moderate runoff potential) was assumed for events with a
10-year and 25-year return period and AMC Il (highest runoff potential) for events with
a 100-year return period.

3.5 Watershed Model Development

600 City Parkway drainage study was completed using the Advance Engineering
Software (AES) HydroWIN v. 2013 Rational Method Analysis computer program. The
computer program uses Orange County methodology to perform the hydrologic analysis
of a network of watershed basins.

3.6 Design Hydrology

The 10-year, 25-year and 100-year storm events were calculated for the entire watershed
for the ultimate condition. Other smaller storm return period analysis may be used during
local drainage design stage for catch basin sizing and lateral size determination.
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Section 3 - Results

3.1 Existing Hydrology Results

The results, based on the Orange County Hydrology Manual guidelines and the computer models
developed using AES software, are summarized in the table below for the existing condition. The
node points are illustrated on the hydrology map found in Appendix A.

10 YR EVENT 25 YR EVENT 100 YR EVENT
DA (Node) | AT [T
(acres) (m;n) Quo (cfs) | Tc(min) | Qas(cfs) | Tc(min) | Quoo(cfs)
A (Node 10) 9.2 12.97 16.98 12.70 21.17 12.35 27.97

3.2 Proposed Hydrology Results

The results, based on the Orange County Hydrology Manual guidelines and the computer models
developed using AES software, are summarized in the table below for the proposed condition.
The node points are illustrated on the hydrology map found in Appendix B.

Area 10 YR EVENT 25 YR EVENT 100 YR EVENT
(acres) | Tc(min) | Quo(cfs) | Te(min) | Qus(cfs) | Te(min) | Quoo(cfs)
A (Node 30) 9.2 11.23 15.70 11.11 19.58 10.94 25.89

DA (Node)

3.3 Conclusion

The overall site imperviousness was reduced with the proposed development, therefore existing
storm drain infrastructure, which was designed to handle the existing condition runoff, would not
be negatively affected. By comparing the Existing vs Hydrology results, it can be further
determined that the peak flow rate is less concluding that the proposed development does not
provide significant impacts.
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