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HYDRAULIC ANALYSIS
CONEJO VALLEY CHURCH OF CHRIST
2525 E. HILLCREST DRIVE
THOUSAND OAKS, CALIFORNIA

EXECUTIVE SUMMARY

RJR Engineering Group (RJR) has prepared this Hydraulic Analysis regarding the proposed
Storm Drain Improvements for Conejo Valley Church of Christ located at 2525 E. Hillcrest
Drive in Thousand Oaks.

The scope of this analysis is to characterize the hydrologic and hydraulic conditions of the
onsite drainage scheme and any impact on the existing Storm Drain System located on E
Hillerest Drive,

In anticipation of street resurfacing by The City of Thousand Oaks starting on July 1, 2018,
the proposed storm drain junction structure for the proposed project, which occurs within the
Hillerest Drive right of way, will be constructed ahead of the proposed site improvement. A
preliminary storm drain system has been designed and modeled to ensure functionality, but at
this time only the street connection will be constructed. The proposed site improvements will
consist of the construction of a junction structure on the existing 39 RCP Storm Drain Main
Line located under E. Hillcrest Drive. A 36” RCP service line will be joined and extended to
35 feet past the right of way, onto the property, and capped until the final design can be
constructed in the near future.

The proposed storm water facilities and improvements have all been designed for the
mterception and conveyance of the surface water runoff for a 25 year storm event in
accordance with the City of Thousand Oaks requirements. Hydrology flow rates from the
City of Thousand Oaks Master Drainage Plan were utilized in the hydraulic analysis.

It should be noted that this report has been prepared solely as a hydrologic and hydraulic
analysis for the proposed site and drainage improvements. This analysis pertains solely to the
conveyance of surface water, the related drainage devices and the storm water management
system and does not include any assumptions relating to downstream conditions. All
recommendations described herein are based on hydraulic and hydrologic analysis. Any
changes i design or failure to address the outlined recommendations can alter the
subsequent calculations and render this report void.
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1.0. HYDRAULIC ANALYSIS

Storm Drain Facility Design

One dimensional supportive calculations for the existing storm drain system with the addition
of the proposed system are included in Appendix A. All the drainage structures have been
sufficiently designed to convey the Qs flows to the corresponding inlet structures.

The Hydrology Map in Appendix B illustrates the total drainage area and the corresponding

flow rates (Q’s) for the specific conditions and flood frequencies, as well as the proposed
catch basins, v-ditches, pipes, detention basin locations and any other relevant information.

Hydraulic Modeling

Specifics from City Storm Drain As-Built Drawing Number 85-43A were incorporated into
the hydraulic model. Flow rate values from the As-Builts were modeled in AutoDesk Storm
Sewer Software to produce flow velocities and hydraulic grade lines to ensure the existing
storm drain has the capacity to convey the proposed flow rate. Rain fall run off values from
the City of Thousand Oaks Master Drainage Plan were also utilized to model the hydraulic
capacity of the proposed configuration. The results from both modeling scenarios for the 10-
year and 25-year storm are attached in Appendix A.

2.0. CONCLUSION

Based on the available data and analysis, it is of the opinion of RJR that the proposed storm
drain system is hydraulically adequate to provide the necessary conveyance of water of the

25 year storm event.

Again, it should be noted that this report has been prepared solely as a surficial hydrology
and hydraulic analysis for the grading and drainage improvements. The hydrology and
hydraulic calculations are based on the survey provided, visual field measurements, civil
plans designed by RJR, and the architectural and landscape structures designed by others.
All recommendations described herein are based on hydraulic analysis associated with the
above referenced grading and drainage design, and any changes in design or failure to
address the outlined recommendations can alter the subsequent calculations and render this

report void.
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APPENDIX A
Calculations

1. Master Plan 25-year Hydraulic Analysis
2. Master Plan 10-year Hydraulic Analysis
3. As-Built Plan 25-year Hydraulic Analysis
4. As-Built Plan 10-year Hydraulic Analysis




EXHIBIT 21. DESIGN STORM RATIOS

Category (1) 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 200-yr 500-yr

Precipitation Not Not
0.43 0.61 073 0.88 1.00 el Al | Badkaed

Undeveloped-

HMS & | 0.043 0.144 0.262 0.484 0.711 1.000 1.345 1.952

HSPF

Developed

HMS & 0.166 0.330 0.464 0.660 0.882 1.000 1.191 1.502

HSPF

Undeveloped-

VCRat (2) 0.043 0.144 0.362 0.484 0.711 1.000 1.345 1.952

Developed

VCRat (2) 0.166 0.330 0.567 0.660 0.882 1.000 1.191 1.502

Casitas Dam | 065 | 0030 | 0048 | 0110 | 0143 | 1.000 | 1.101 1.448

Qutflow

Coyote k| 5005 | 0100 | 0200 | 0400 | 0580 | 1.000 | 1.191 1.416

below Dam

Piru Ck

Below Dam | 0031 | 0042 | 0061 | 0136 | 0805 | 1.000 | 1.183 1.463

Note (1): Ratios cannot be used for watersheds with detention basins or water storage dams affecting
more than 10% of the area except for those developed specifically for dam outflow (Casitas and Piru).

Note (2): VCRat ratios provided for reference only as current practice is to run the model using the
correct Tc’s and rainfall for all storms required for design studies. In rare cases it may be necessary to use
the multipliers in VCRat studies such as estimating 10-yr peaks from Soil Type 7 in the J* zone.

VCWPD Design Hydrology Manual - 2010
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Storm Sewer Profile
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APPENDIX B
Hydrology Maps

1. On-Site Hydrology Map
2. City of Thousand Oaks Storm Drain System Master Plan
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See Plate #5

See Plate #2
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City of Thousand Oaks
Storm Drain System Master Plan

o 1,000 2,000 3,000 Feet

Hydrology Plate #6
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See Plate #8
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Hydrology Links
Subarea Boundaries
Street Centerline
City of Thousand Oaks Map Grid
Thousand Oaks City Boundary

2001 - LIDAR 10 ft. Contours
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HYDROLOGY INFORMATION

LOCATION: THOUSAND DAKS
RAINFALL: 10,6"

PROJECT AREAI 4,32 ACRE
IMPERVIOUS AREAI 178 ACRE
SOIL NUMBER: 2

Ry00=2.93 CFS/ACRE

Rp5=1.99 CFS/ACRE

Q=165 CFS/ACRE

| HYDROLOGY AREA INFORMATION |

AREA AREA T.0.C. Qos Qg
NUMBER | (Acres)| (Min) (cfs) (cfs)
1 432 o) 8.60 7.13
15.28 5 30.41 25.21
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