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Drainage Concept
Entrada South VTTM 53295
Volume 1

1. INTRODUCTION

1.1 PURPOSE

The purpose of this report is to present the Final Hydrology Design for Entrada South (VTTM
53295) revised site plan. The report analyzes existing and proposed rough graded conditions
for 50 —year, and Capital Storms along with the LID requirements.

A 24-Hour storm analysis based upon the Los Angeles County Rational, and Modified Rational
Methods of Hydrology were used for clear, burned, and bulked conditions for the watershed(s).
Volume 1 of this report will supersede a previously approved Drainage Concept/Hydrology
study on 11/16/17 per Alliance Land Planning & Engineering.

The first part of the report is divided into eight sections. Section 1 contains the introduction,
and project description; Section 2 discusses the methodology used in the hydrologic analysis;
Section 3 summarizes the design criteria used; Section 4 will discuss the results of this study;
Section 5 includes the water quality requirements; Section 6 includes the recommendation &
summary, and Section 7 includes a list of the references used in the preparation of this report.
Section 8 includes all the appendices.

Volume 2 of this Drainage Concept Report includes all the references used in preparation of
this report.

Volume 3 of this Drainage Concept Report includes Entrada South Conformance with the
Newhall Low Impact Development Standard Memorandum prepared by Geosyntec.

Volume 4 of this report includes the Entrada South Drainage Channel Analysis for Unnamed
Canyon 2.

1.2 PROJECT DESCRIPTION

The Entrada South Project consists of 430.9 acres of the 1,634 square miles of the Santa
Clara River Basin Watershed. The project site is located south of Magic Mountain Park, east
of Mission Village, west of the Old Road, and east of Westridge Parkway. The project site is
downstream of the existing development of “Westridge” (Tract 45433) and golf course.

Existing Conditions:

Calculations and a map for existing conditions can be found in the aforementioned approved
Drainage Concept Report by Alliance Land Planning & Engineering (Appendix D-1).

The project site is an undeveloped natural area and canyons. There are four debris basins
that are intercepting natural flow and debris, and a prior storm drain that drains into the
existing storm drain system in the Magic Mountain Parkway.

The existing storm drain along Magic Mountain Parkway is designed for both the Mission
Village development and the proposed Entrada South development. The Westridge and
Mission Village hydrology studies are made part of this report for the offsite hydrologic
information. See Appendix D-9 and Appendix D-10 for copies of the proposed hydrology
Exhibit for Mission Village and the Hydrology Concept Plan for Westridge
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Proposed Conditions:

The project site will consist of commercial, residential, business, a park, a golf course,
recreation, debris basins, and water quality basins. The natural Canyon (“Unnamed Canyon
2”’) will remain natural in the post-development condition and a grade stabilizing analysis
will be performed by PACE Advanced Water Engineering (Volume 1V).

The post-development storm flows will be consistent with the pre-development flow patterns.
All-natural areas will pass through debris basins prior to entering the proposed drainage
system, to remove all pollutants. All onsite drainage facilities will be designed and
constructed to accommodate upstream areas. The site anticipates no upstream or downstream
flooding.

There are no adverse post-development conditions anticipated for significant flooding,
erosion, sedimentation/debris, nor negative water quality impacts.
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2. METHODOLOGY

2.1 HYDROLOGIC

The project site has been divided into six (6) watersheds for analysis purposes, which include
offsite areas. Each drainage watershed was delineated based on the proposed site grading and
existing topography from the contributing undeveloped areas. The proposed drainage
watersheds generally follow the natural drainage courses. Each of the main watersheds was
delineated into subareas of less than 40 acres for the hydrology analysis. Two hydrologic
methods were used for the drainage analysis - the Rational Method and the Modified Rational
Methods included in the Los Angeles County Hydrology Manual.

The time of concentration (T¢) for each subarea was computed using the Los Angeles County-
approved Hydrocalc. The program evaluates several hydrologic parameters such as soil type,
land use, imperviousness, storm frequency, length, and slope of each reach to calculate a time
of concentration. This data was used with the Los Angeles County-approved LARO4 software
application to determine peak flow rates for all storm events.

Using the times of concentrations for each subarea, the Modified Rational Method was then
used to calculate the 50-Year, 24-Hour peak runoff flow for each subarea. The undeveloped
tributary areas were analyzed using a burned coefficient to calculate peak runoff rates.
Unburned coefficients were used for all developed conditions as well as undeveloped
conditions for storms other than the 50-year Capital Storm event.

The project’s land use and imperviousness were determined from the Land Use and
Imperviousness Table provided in the Los Angeles County Hydrology Manual. Soil types and
rainfall corresponding to each subarea were obtained from the Hydrologic Maps in the Los
Angeles County Hydrology Manual. Map H1-44 was used for this site.

2.2 HYDRAULICS

A hydraulic analysis was performed to evaluate water surface elevations and pipe capacities
based on Manning’s Equation. Manning’s Equation is an empirical equation that applies to
uniform flow in closed conduits and is a function of the velocity, flow area, and slope.
Manning’s Equation can be rearranged to solve for the friction slope which is used to
determine the water surface profile. The analysis was performed using WSPG hydraulic
software which computes uniform and non-uniform steady-flow water surface profiles and
pressure gradients in a network of open channels and closed conduits. The use of WSPG
software has been approved by the Los Angeles County Flood Control District.

A hydrograph analysis was also performed to determine the detention basin peak outflow. A
hydrograph shows the rate of flow in relation to the time at a given point.
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3. DESIGN CRITERIA

3.1 HYDROLOGIC DESIGN CRITERIA

Los Angeles County requires that several design criteria be followed when using the Rational
and Modified Rational Method of Hydrology to determine capital flood flow.

The design criteria used are summarized below:

Hydrology Method:

Hydrology Modeling Software

Design Storm:

50-Year Isohyet:
Soil Types:

Land Use and Imperviousness:

Debris Potential Zone:

Peak Bulking Rate:

Los Angeles County Flood Control District Rational
Method and Modified Rational Method.

Hydrocalc, LARO4

50-Year (burned-natural)
50-Year (clear-developed area)

5.97-6.3”

98 and 20

Undeveloped (1%)

Golf Course (3%)

Developed, Park (10%)

Multifamily (74%)

Commercial (91%)

Water Storage Facility (91%)

DPA-8 (35,500 cy / mi?); area < 0.1 mi?

1.360 / mi?; DPA-8 (area < 0.1 mi?)

3.2 HYDRAULIC DESIGN CRITERIA

The design criteria used is summarized below:

Hydraulic Method:

Hydraulic Software:
Manning’s Equation:

Roughness Coefficient:

Manning’s Equation
WSPG

2
Q:g*A*RE*Sg
n

n=0.013 for Reinforced Concrete Box and
Reinforced Concrete Pipe
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4. DISCUSSION/RESULTS

4.1 DISCUSSION

The hydrology analysis was based on the Los Angeles design criteria for the Modified Rational
Method. Utilizing the HydroCalc 1.0.3. to determine the Tc (Time of Concentration), and the
LARO4 to obtain the Hydrology Results.

LACFCD requires that storm drain facilities upstream of debris basins must be designed for
the 50-year storm. In order to meet this requirement by LACFCD, the revised hydrology per
the updated site plan for VTTM 53295 was designed for the 50-yr storm. As a result of the
updated site plan and the 50-yr storm event, runoff from the proposed site increased.
Mitigation measures to accommodate the increased flows are proposed. In order to avoid
adverse impacts to existing storm drain facilities and adjacent properties, it is proposed that
portions of the flows be diverted around efficiently.

4.2 WATERSHED DESCRIPTION/RESULTS

The project site has been divided into six watersheds for analysis purposes. The total
drainage area, including some offsite contributing area, covers a total of 722.40 acres.

Watershed 100

Watershed-100 is 59.4 acres and generally flows from south to north, beginning in Tract
45433 then through the existing golf course, and continuing north through Entrada South
Tract 53295. Said watershed has a total of (9) subareas which includes subarea 100A.
Subarea 100A is 28.1 acres, it includes two storm drain outlets from an existing development
(TR 45433) and an offsite golf course. The flow rate of the mentioned subarea is per
approved DS 542 (Appendix D-10). The proposed watershed improvements consist of a
natural area, a golf course, debris basins, a water quality basin, and a natural channel
(Unnamed Canyon 2). See Appendix A-4 for golf course limits (not bulked).

The runoff from the entire watershed will eventually outlet to a debris basin south of Magic
Mountain Parkway. Unnamed Canyon 2 runoff will have a separate inlet also into the debris
basin. Flow is then getting picked up to the double box culvert Line D per PD 2637 and then
into an existing channel (Line B of PD1052). 915.1 cfs comes from the approved DS 542
which includes the existing golf course (100A). Additionally, 66.7 cfs is added per the runoff
from Watershed-100. The proposed 100-watershed and the corresponding Q from Westridge
will ultimately be draining 981.8 cfs.
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Watershed 200

Watershed-200 flows from the southwesterly corner of Entrada South Tract 53295 and
continues northerly to the northwest corner of the tract. Watershed-200 is 160.1 acres and
consists of a commercial area, a debris basin, and residential and multifamily condominiums.
Watershed 200 is comprised of nineteen (19) subareas that drain to existing PD 2640 and PD
2641 which ultimately drains to the river.

PD 2640 and PD 2641 were designed with the previously approved Entrada South
development. The revised Entrada South site plan and storm drain system will change the
lateral locations and runoffs, but the total runoff flowing to the existing storm drain that is
generated from this watershed, will be the same or lower than the approved plans, this is
achieved by taking out 150cfs from legacy due to site plan changes, see table in Appendix B-
6. Only one stretch before legacy will have a greater runoff than the approved plans. To
ensure the pipe had enough capacity for the additional flow, hydraulic analysis was
performed to Line “A6” of PD 2641, see Appendix B-4.5.

The proposed 200-watershed will ultimately be draining a total of 1,557.6 cfs of peak flows
to PD 2640 and PD2641. 1,557.6 cfs is the sum of the peak flows without routing. Results for
the 200-watershed analysis can be found in Appendix B-1 and Appendix B-2.2.

Watershed 300

Watershed-300 is 85.8 acres and falls entirely within Entrada South Tract 53295. It drains
from south to northeast, generally along “A” Street. It consists of a commercial area, a water
quality basin, and residential and multifamily condominiums. Watershed 300 is comprised of
(11) subareas that drain to PD 2637 in Magic Mountain Parkway and to MTD 1764 in The
Old Road.

Proposed watershed 300 will be draining 170.7 cfs to Line “A” of PD 2637. The total runoff
draining to Line “A” of PD 2637 does exceed the design flow rate but does not exceed the
pipe capacity. A hydraulic analysis was conducted to verify the pipe had sufficient capacity.
For hydraulic results of Line “A” of PD 2637 and Line “B” of MTD 1764, see appendix B-
4.1. Ultimately, the proposed Watershed 300 will be draining 1,291.8 cfs to Line “A” of
MTD 1764, which also exceeds the design flow rate of the pipe. To ensure the pipe had the
capacity and the additional flow does not impact downstream of the proposed project site,
hydraulic analyses were conducted for Line “A” of MTD 1764 and the revised HGL is
overlapped to latest approved plans and existing catch basins downstream, see results in
Appendix B-4.2 and B-4.3.
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Watershed 400

Watershed-400 is 78.4 acres, entirely within Tract 53295, and drains from the vicinity of the
intersection of Commerce Center Drive and Magic Mountain Drive to the Magic Mountain
Entrance. It consists of a commercial area, and multifamily condominiums. Watershed 400 is
comprised of (6) subareas. This watershed drains to Line “C” of PD 2638, then to Line “B”
of 2637, and ultimately outlets to the trapezoidal channel Line B of PD 1052.

The proposed 400-watershed will be draining 98.3 cfs to Line “C” of PD 2638. To ensure the
pipe had capacity for the additional flow, a hydraulic analysis was performed to Line “C” of
PD 2638 and Line “B” of PD 2637, see Appendix B-4.4.

Ultimately, 170.4 cfs will be draining to the trapezoidal channel of PD 1052 from the 400-
watershed, which does not exceed the design flow.

The total runoff draining to the trapezoidal channel of “Line B in PD 1052 will be 1,152.5
cfs. This is a combination of 100-Watershed and 400-Watershed per combined routing
analysis. This does not exceed the channel Q50 design of 1,160cfs.

Watershed 500

Watershed-500 is 43.2 acres and drains from the south (in Tract 45433) to the north through
Tract 53295 to The Old Road. It consists of a golf course, natural area, debris basin, and
commercial area. Watershed 500 drains 78.7 cfs to Line “A” of MTD 1764 which is designed
for 75.0 cfs. Due to the additional flow, hydraulic analysis was conducted of Line “A” of
MTD 1764, see results in Appendix B-4.2. See Appendix A-4 for golf course limits (not
bulked).

Watershed 600

Watershed 600 is 3.9 acres of natural area located in the easterly corner of the proposed
project site, west of the Old Road. Watershed 600 drains 17.3cfs to Line “DD” of PD 2514-
13 which is designed for 22.0 cfs, therefore there is no impact.

There is no proposed development in the area south of Watershed-600 and subarea 501. The
offsite runoff is draining toward TR 45433. Therefore, no hydrologic analysis is performed in
this report, see approved TR45433 hydrology for drainage detail.
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5. WATER QUALITY REQUIREMENTS

An updated memorandum will be prepared by Geosyntec and will be submitted as Volume 3
of this Drainage Concept Report.
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6. RECOMMENDATIONS & SUMMARY

Based upon the hydrologic and hydraulic analyses performed, the proposed improvements
for the revised VTTM 53295 will not adversely impact the existing storm drain facilities or
adjacent properties, since the following mitigation measures will be applied.

Part of the existing tributary area for Watershed 100 is diverted to Watershed 300. The
reasons for this diversion are summarized below.

Per the latest approved revised hydrology per Alliance Land Planning & Engineering on
11/16/17 (See Appendix D-12), the offsite runoff from Westridge Developments was
calculated to be 746.0 cfs. Per the DS542 hydrology (See Appendix D-10) which was
approved on 12/26/17 the runoff from the Westridge Developments was revaluated. A
previously unaccounted runoff per the Alliance hydrology was discovered and per the
updated calculations the updated runoff discharge came up to be 915.1 cfs. The main reason
for the diversion was the increased runoff from Westridge Developments (TR 45433). The
design Q for Line D per PD 2637 is 949.2 and the design Q for Line B per PD 1052 is 1160
cfs. If part of the existing tributary area for Watershed 100 was not diverted to Watershed
300 the proposed flow rate would have exceeded the design flow rate for both Line D per PD
2637 and Line B per 1052. It would have also exceeded the pipe capacity for Line D. A non-
compliance hydraulic analysis was done for Line D (See Appendix B-4.6) showing the
H.G.L. coming out of the proposed finished surface. Hydraulic analysis was also done for
Line A of MTD 1764 and Line A of PD 2637 to demonstrate the increased proposed flow
rate due to the diversion does not negatively impact the pipe capacity.

The hydraulic analysis demonstrated that Line A of MTD 1764 and Line A of PD 2637 are
sufficient for the increased runoff from Watershed 300, see B-4.1 and B-4.2 of Appendix B.
The only concern was the increase in velocity of Line A of PD 2637. This diversion was
accepted for this case because of the three proposed alternatives to address the concern in the
increased velocity of Line A of PD2637. The first alterative (1A) proposes to construct a
parallel line to Line A of PD2637, the second alternative (1B) proposes the removal and
reconstruction of Line A of PD2637 to address the increase in velocity and the third
alternative (B) proposed the construction of a new line through Media Center Lane,
Entertainment Drive and Sky View Lane. One of these alternatives will be chosen during
final engineering to address the increase in velocity for Line A of PD2637. The second
condition this diversion was accepted was the as built storm drain plans will be updated to
document the increased Q and HGL.
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Below are the summary tables for the proposed watersheds, debris basins, and water quality

basins.

Table 1: Watershed Summary Tables

Watershed Qcap! (CFS) Qdesign %(CFS) PD No.
100° 981.8 949.2 P.D. 2637
200* 1,557.6 1,557.6 P.D. 2640
300 1,291.8 1,126 MTD 1764
400° 170.4 1,160 P.D. 2637
500 78.7 75 MTD 1764
600 17.3 22 PD 2514-13
Note:

1. Qcap (Capital Q) is based on the revised Entrada South hydrology, see Proposed Hydrology Summary
Table (B-5, Appendix B: Proposed Calculation)
2. Qdesign is acquired from approved PDs plan (Appendix D: Reference Plans)
3. Watershed 100 and 400 outlets to Line “B” of PD 1052. Qcap combined is 1,157.2 cfs which is less
than Qdesign of 1,160 cfs

4. See (B-6, Appendix B: Proposed Calculation) for 200-watershed balance summary table

Table 2: Debris Basin Summary Table

Basin # Degrelély(%lyu)me [;er%:;is d\ggl(uc r;)e Maintenance Responsibility
1 149 155 Maintained by LACFCD
2 387 392 Maintained by LACFCD
3 334 345 Maintained by LACFCD
4 492 522 Maintained by LACFCD
5 380 453 Maintained by LACFCD
6 1,747 1,979 Maintained by LACFCD
7 167 172 Maintained by LACFCD
Note:

1. Debris Volume Required is calculated per Sedimentation Manual

Table 3: Water Quality Summary Table

Volume Volume
Basin # . Provided Maintenance Responsibility
Required (ac-ft)
(ac-ft)
B 0.21 4.60 Maintained by Los Angeles County
C 0.17 0.90 Maintained by Los Angeles County

Hunsaker & Associates Los Angeles Inc.
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7. REFERENCES
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A-1: Entrada South Proposed Hydrology Map
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A-2: Entrada South Conveyance Lengths Exhibit
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m NATURAL CHANNEL
A DIVERSION STRUCTURE

SUMMARY TABLE:

Node Area Q QB QBB >Q >QB >QBB DV >DV Note
A N/A 13.0 13.0 N/A N/A |Diverision Flow
B 6.2 12.1 12.3 14.0 25.1 25.3 27.0 213 213 Subarea 1078
C 4.4 8.5 8.8 9.9 33.6 34.1 36.9 213
D 1.5 3.7 3.8 37.3 37.9 40.7 213 Subarea 109B
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