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Hydrology Study

A.

Introduction

1.1

Purpose & Scope

The following Hydrology Study has been prepared for the development of the Palm Heights Development
Inc, Palm Heights Site in the Altadena, CA to satisfy the Los Angeles County Department of Public Works
Hydrology requirements for developments of this type.

The scope of this Study is as follows:

1.2

Identification of existing conditions tributary drainage areas and calculation of total peak flow rates and
run-on/run-off volumes impacting the project site.

Identification of existing conditions on-site drainage areas and calculation of peak flow rates and runoff
volumes for these areas.

Identification of proposed on-site hydrologic conditions & site/drainage plan.

Identification of floodplain(s) impacting the site.

Identification of Water Quality/SUSMP Best Management Practices (BMPs) proposed for the project.
Summary of Findings & Conclusion

Project Overview

The proposed project entails the construction of 18 condominium units on a site in the Altadena region of
Los Angeles County, in the County of Los Angeles. The project site is located just north of 183 E Palm
Avenue, Altadena CA.
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Site Location

The eastern site is located northwesterly of the intersection of Palm Ave. and Raymond Avenue and consists
of two parcels of approximately 3.22 acres total. This site is currently not being used with vacant buildings.
Existing Grade at the site slopes south/southwest at approximately 5.3%.

The project involves the construction of 18 Condominium units, 1 Community Garden Area, an private
asphalt drive and fire lane with sidewalks, security fences and gates, Temporary facilities (“move-on”
facilities) for the construction stage of the project including construction lay down areas and
construction/security trailers are also anticipated.

1.3 References

The following documents have been made part of this Study by reference:

1.) Los Angeles County Department of Public Works Hydrology Manual, January 2006.
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B.  Methodology

11 General Methodology

The requirements and recommendations found in the Los Angeles County Hydrology Manual (January
2006) provided by the Los Angeles County Department of Public Works was used as the basis for the
methodology and calculations found in this Study. On-site and Off-site calculations were preformed for the
50-year, 24-hour storm using HydroCalc software (Kinematic Wave Method) provided by the County, per
County requirements for the Los Angeles River watershed.

1.2  Sources of Topography

For existing conditions tributary (off-site) areas, 20’ topographic contours generated from USGS elevation
data in addition to applicable USGS quadrangles were used for all elevation values. For the existing
condition on-site area, 1’ topographic contours generated from a field survey

1.3 Soil Classifications & Rainfall Intensity Values

The soil classifications and rainfall values used in this study are tabulated below. For the purposes of this
study, “non- burned” soils conditions have been considered for on-site areas to calculate peak flow rate
calculations. Since the site and surrounding properties are developed, a Fire Factor of 0.00 has been applied
per the County Hydrology Manual requirements for Time of Concentration (TC) calculations.

Rainfall values for all drainage subareas were taken from the Pasadena 50-year 24-hour isohyet map
provided in the Los Angeles County Hydrology Manual. Refer to Exhibit “D” for a copy of the
Soil/Rainfall map with the approximate site location shown.

14  Time of Concentration (TC) Calculations

Time of Concentration (TC) values for both existing and developed drainage subareas were calculated using
the HydroCalc software (Kinematic Wave Method) provided by the County. For existing and proposed
conditions subareas, separate TC watercourses from the most hydrologically remote point of each subarea to
the outlet of each subarea were delineated per County requirements; as shown on

Exhibits “E & F”.

For this Study, the peak flow rates/runoff volumes of the HydroCalc software were used.

Hydrology Study



C.  FEMAFloodplain Identification & Considerations

Per FEMA Map No. 06037C1375F (Effective Date - September 26, 2008), the project site is currently
impacted by a Zone “X” floodplain. Zone “X” is identified by FEMA as areas of 0.2% (500-Year) annual
chance of flood; areas of 1% (100-Year) annual chance of flood with depths of less than 1 foot or areas with
drainage areas less than 1 sq mile; and areas protected by levees from 1% annual chance (100-Year) of
flood. Refer to Exhibit “C” for surrounding area FIRM map. This site is not with in County adopted
floodway.

D.  Existing Conditions Tributary & On-Site Drainage Areas Discussion

1.1 Overview

A field investigation was conducted on June 10, 2013 to verify
the drainage characteristics of the site and surroundings. The photos on the following pages were taken
during the investigation to substantiate the findings included in this study.

Photo No. 2 —On Site Drainage Areas - Looking South
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12  Existing Conditions Off-Site Areas

Along Las Flores there is an existing curb and gutter with Storm Drain in the street that picks up drainage
North of Right of Way. The area South of Las Flores and the North side of our proposed project area are the
tributary water area for our drainage. This tributary area is filled with Single Family Residential
properties.

Photo No. 3 - Las Flores - Looking South

Photo No. 4 —Las Flores - Lookiﬁd South

1.3 Existing Conditions On-Site Areas

The site is surrounded by Single Family Residential properties. Upstream run-off is captured and flows
from the north end of the property to a concrete swale. This swale connect to a drain that flows captured
water under the driveway to an open “U" drain located east of the center driveway.

Photo No. 9 —Existing On-Site Photo No. 10 — Existing On-Site
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14  Existing Rock "U" channel

As discussed above, an existing rock "U" drainage channel is located on the west side of the driveway from
North to South on the eastern side of the main driveway. This channel currently accepts all tributary flows
from the site. Channel drains to existing 60 inch storm drain pipe that flows under Palm Street. Photos of
the existing channel are included below:

[
2

Photo No. 12— "U" Drainage Channel Ikinq North

Photo No. 11—"U" Drainage Channel looking South

E.  Existing Conditions Hydrology Calculations & Summary

11 Existing Conditions Drainage Areas - Time of Concentration (TC) Calculations

Exhibit “E” illustrates the existing hydraulic conditions for this site.

Calculations were performed using the County HydroCalc software for all existing conditions, off-site/on—
site drainage subareas. Refer to Attachment I for input/output calculations for the subareas. Due to the size

of the small size of the watershed these calculated values were used, and no other calculations were needed.
Per County requirements, the minimum calculated TC value was five (5) minutes.

Table 1 — Existing Conditions Input Data — 25 & 50-Year/24-Hour Events (Non-Bum)

Flow Rainfall Impervious . Bum Bulk
Name Area (acres Length (ft Slope Depth (in) Fraction Sol Factor Factor
2-A 1.08 375 0.0747 94 042 0 0
2-B 1.73 384 0.0911 94 042 7 0 0
2C 3.50 667 0.0495 94 0.68 7 0 0
Cumulative
27, 2B, 2C 6.31 1051 0.0580 94 0.56 7 0 0
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Table 2 — Existing Conditions Calculations Summary — 25-Year/24-Hour Event (Non-Bum)

Name TC (min) Qo5 (cfs) Vs (acre-ft
2-A 5 447 0.35
2-B 5 7.16 0.56
2-C 5 14.95 159

Cumulative
oA 28, 2C 7 221 249
Table 3 - Existing Conditions Calculations Summary — 50-Year/24-Hour Event (Non-Bum)

Name TC (min Qso (cfs) Vo (acre-ft]
2-A 5 518 041
2-B 5 8.29 0.65
2-C 5 1718 182

Cumulative
oA 2B, 2C 6 2790 286

F.  Proposed Conditions Hydrology & Site/Drainage Plan

11 Analysis

Exhibit “F” illustrates the proposed conditions hydrology plan for this site. The project is not anticipated to
result in an increase in the existing 50-year or 100-year peak flows and/or runoff volumes. This project will
result in a decrease in impervious area. The site is being redeveloped from a high school to condominiums.

Calculations were performed using the County HydroCalc software for all proposed conditions, off-site/on—
site drainage subareas. Refer to Attachment 2 for input/output calculations for the subareas. Due to the size
of the small size of the watershed these calculated values were used, and no other calculations were needed.
Per County requirements, the minimum calculated TC value was five (5) minutes.

Table 4 — Proposed Conditions Input Data — 25 & 50-Year/24-Hour Events (Non-Bum)

Flow Rainfall Impervious . Bum Bulk
Name | Areafactes) | | onoth g Slove | Depth(in) | Fraction | 2 | Factor | Factor
2-A 1.08 375 0.0747 94 042 0 0
2B 173 384 0.0911 94 042 7 0 0
2-C 350 678 0.0457 94 047 7 0 0
Cumulative
27, 2B, 2C 6.31 1051 0.0574 94 045 7 0 0
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Table 5 — Proposed Conditions Calculations Summary — 25-Year/24-Hour Event (Non-Bum)

Name TC (min) Qo5 (cfs) Vs (acre-ft
2-A 5 447 0.35
2B 5 7.16 0.56
2-C 5 1457 1.22

Cumulative
27 28, 2C 7 2179 214

Table 6 — Proposed Conditions Calculations Summary — 50-Year/24-Hour Event (Non-Bum)

Name TC (min) Qso (cfs) Vo (acre-ft]
2-A 5 518 041
2-B 5 829 0.65
2-C 5 16.85 141

Cumulative
27 28, 2C 6 27157 247

Mitigation details for the Low Impact Development (LID) calculations and mitigation are detailed in
Section “G”, below.

G.  Low Impact Development Calculations & Mitigation

11 Low Impact Development Calculations

This development is a “designated project” and will be designed to retain 100 percent of the SWQDv on-
site.

Low Impact Development (LID) calculations for on-site post development conditions were performed for
the improvements shown on Exhibit “G”, Developed Conditions On-Site Hydrology Study Map. LID
Volumes were calculated using the HydroCalc Version 0.3.1 provided by the County. For tributary
drainage areas larger than 40 acers the calculated volumes were summed and mitigated in one location.

Per the Los Angeles County Low Impact Development Standards Manuel (February 2014), the design
storm, from which the SWQDw is calculated, is defined as the greater of:
e The 0.75-inch, 24-hour rain event; or
e The 85" percentile, 24-hour rain event as determined from the Los Angeles County 85th percentile
precipitation isohyetal map.

The 85" percentile, 24-hour rain event was determined to be 1.25-inch. The g5t percentile 24-hour rain
event is larger than (.75 inches, so 1.25 inches was used for the LID Calculations below:
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Table 7 — On-Site LID Calculations — 85" Percentile/24-Hour LID Event (Non-Bum)

Flow Rainfall Impervious . Bum Bulk

Name Area (acres Length (ft) Slope Depth (in) Fraction Sol Factor Factor
A 248 678 0.0855 125 047 7 0 0
B 1.02 448 0.0513 1.25 047 7 0 0

Table 8 — On-Site LID Calculations Summary — 85h Percentile/24-Hour LID Event (Non-Bum)

Name SWQDw (ft})
A 5313
B 2185

In accordance with County requirements, the SWQDv will be retained on site to mitigate the lid
requirements for the developed condition.

Refer to Exhibit “G” for the Low Impact Development (LID) Study Map.
Refer to Attachment No. 3 for printouts of the LID calculations.

12  Mitigation

As a “designated project” this site is required to treat the entire 85™ percentile, 24-hour rain event, volume.
The treatment will be provided by infiltration, this will be done with underground infiltration chambers (or
equivalent), see exhibit “G” for proposed BMP location.

Below are the preliminary BMP calculations to show 96 hour drawdown time.
Infiltration rate from approved soils report = 6.5 in/hr
Safety factor used =5
Design infiltration rate = 6.5 in/hr * 5=1.3 in/hr
Max water depth that can be drawn down in 96 hours = 96 hr * 1.3 in/hr=124.8 in+ 12 in/fi =10.4 ft

It is recommended that an effective water depth of 4 feet be used by the underground system manufacturer,
to hold a minimum of the volumes listed in table 8 above.

1.3 Proposed Best Management Practices (BMPs)

The Best Management Practices (BMPs) on the following page are proposed for the project in accordance
with LID requirements.
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Table 9 — Overview of Project Best Management Practices (BMPs)

BMP NO.* OBJECTIVE BMP NAME SUMMARY

INFORMS THE PUBLIC THAT DUMPING OF

SOURCE WASTES INTO STORM DRAIN INLETS IS

S-1 CONTROL STORM DRAIN MESSAGE AND SIGNAGE PROHIBITED AND/OR THAT THE DRAIN
ULTIMATELY DISCHARGES INTO RECEIVING

WATERS.

BY EFFECTIVELY IRRIGATING, LESS RUNOFF
SOURCE IS PRODUCED RESULTING IN LESS

CONTROL LANDSCAPE IRRIGATION PRACTICES POTENTIAL FOR POLLUTANTS TO ENTER THE
STORM DRAIN SYSTEM.

S-8

THE USE OF ALTERNATIVE BUILDING
SOURCE MATERIALS CAN REDUCE POLLUTANT
S-9 CONTROL BUILDING MATERIALS SELECTION SOURCES IN STORMWATER

RUNOFF BY ELIMINATING COMPOUNDS THAT
CAN LEACH INTO STORMWATER RUNOFF.

* Per the County of Los Angeles Low Impact Development (February 2014)
- See attachment 3 for BMP information

14  Post-Construction BMP Operations & Maintenance (O&M)

The BMPs identified in this section will require post-construction Operations and Maintenance (O&M) to
ensure their continued effectiveness throughout the life of the project. It is anticipated that all BMP O&M
will commence immediately following construction of the project.

The following party shall be responsible for the implementation and funding of all BMP O&M:

* Party Name:
* Primary Contact:
*  Mailing Address:

=  Phone:
=  Fax:

Note that the above information is subject to change prior to implementation of BMP O&M, when a
homeowner association (HOA) takes over the maintenance responsibilities.

H.  Summary & Conclusion

Per the findings of this Study, the proposed Palm Heights Site will result in a reduction of runoff from the
site. This decrease in runoft is due to the potential decrease of impervious area in the proposed development
as compared to the existing use of the property. As stated above the existing development is a school which
is 68% impervious and the proposed residential development will result in approximately 47%
imperviousness. In addition of the decrease of impervious area, the resulting flow path will be slightly
longer.

In order to meet the LID requirements the site shall provide on-site infiltration chambers located at the south
end of the property under the street. The chambers shall be designed to capture flow prior to flows running
off site. The infiltration system shall be design to contain a minimum of 7,498 ft* (combined) of storm water
at a max effective water depth of 4 feet. This volume may be increased, as space allows, providing
additional capture volume.

Note: Refer to Attachment 4 for a CD of this complete Study (PDF format) & all calculations.

(END)
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EXHIBIT “A”
Project Watershed — Aerial Orthophoto






