
 
 
 
 
 
 

 

PRELIMINARY 
HYDROLOGY AND HYDRAULICS REPORT 
M E N I F E E  S T A X U P  S T O R A G E E X P A N S I O N 

 
F O R 

MENIFEE STORAGE LP/ STRAT PROPERTY MANAGEMENT, INC. 
2055 3RD AVENUE #200 
SAN DIEGO, CA. 92101 

 
 
 

 
P R E P A R E D  B Y 

 

 
451 W. Lambert Road, Suite 216 

Brea, California  92821 
714.490.1500 

 
Under the Supervision of:  

 
 

_________________________ 
Jimmy C. Chen  R.C.E. 51394 

 
January 2023

 
� ò � �E R V I N G  T H E  D E V E L O P M E N T  C O M M U N I T Y  S I N C E  �U �] �\ �Y �ó 



0 
 

 
 

Table of Contents 
A. PROJECT BACKGROUND AND DESCRIPTION ............................................... 1 
B. HYDROLOGICAL & HYDRAULIC METHODOLOGY ..................................... 3 
C. VICINITY MAP  ...................................................................................................... 6 
 
 
APPENDICES 
 
Riverside County Flood Control & Water Conservation District Plates ............................. I 

�x Hydrological Soils Group Map (Plate C-1.43) 

�x Precipitation Maps (Plates D-4.3 & D-4.4) 

�x Slope of Intensity Duration Curve (Plate D-4.6) 

Pre-Developed Hydrology Models ..................................................................................... II  

Developed Hydrology Models ...........................................................................................III  

Unit Hydrograph Analysis Models ................................................................................... IV 

�x Existing (2- & 100-year; 1-, 3-, 6- & 24-hour) 

�x Developed (2- & 100-year; 1-, 3-, 6- & 24-hour) 

Basin Routing Models......................................................................................................... V 

�x Basin A & B Stage-Storage-Outflow Summary 

�x Santa Ana River Watershed VBMP & BMP Worksheets 

�x Basin A Routing Models (2- & 100-year; 1-, 3-, 6- & 24-hour) 

�x Basin B Routing Models (2- & 100-year; 1-, 3-, 6- & 24-hour) 

Key Maps .......................................................................................................................... VI 

�x Pre-Developed Hydrology Key Map 
�x Developed Hydrology Key Map



1 
 

 

A. PROJECT BACKGROUND AND DESCRIPTION  
 
PURPOSE: 
 
The purpose of this study is to analysis the hydrological characteristics of the expansion 
of the current Menifee StaxUp Storage facility and demonstrate that the flows leaving the 
site will not adversely affect the downstream storm drain facilities. 
 
PROJECT DESCRIPTION: 
 
The project proposes an expansion to the existing storage facility located south of 
Holland Road, on the west of Interstate 215. The site is surrounded by vacant, 
undeveloped land. The proposed expansion affects two areas within the property which 
totals to approximately 1.07-acres. The first area is on the north side of the property and 
includes two new access driveways, parking, one building, open spaces, and a BMP 
bioretention basin. The second area is near the southwest corner of the property and 
proposes two buildings and permeable paver walkway in between. 
 
EXISTING DRAINAGE : 
 
At present, the site is a storage facility that is mostly comprised of paved surfaces and 
roofs. Currently, the proposed north expansion of the property is compacted bare soil 
used for storage of trailers, boats, and recreational vehicles. The existing topology 
indicates the runoff from this area drains to the north to a drainage culvert which 
ultimately converges with a larger flow path leading under Holland Road. The second 
area presently is bare, compact soil used for vehicle storage. From the existing topology, 
this area is lower than the surrounding paved surfaces by 1-foot, indicating a sump 
condition. If this area were to pond up enough to spill over into the surrounding paved 
surface, it would breach the northeast corner and would be intercepted by the existing 
ribbon gutters. These gutters divert runoff towards the north to a grated inlet located near 
the gate by the entrance. The inlet discharges the runoff onto the adjacent property where 
it converges with a drainage path heading north. Please refer to Appendix VI for the pre-
developed hydrology key map. 
 
PROPOSED DRAINAGE DESIGN CONCEPT:  
 
This study has been divided the site into two (2) drainage areas (Area D1 and Area D2).  
These areas are consistent with the existing topographic drainage patterns for the site.  
Within each of these drainage areas, we have proposed stormwater mitigation 
improvements to collect the onsite flows and convey them into BMP facilities before 
leaving the property. 
 
Area D1 is approximately 0.89 acres which encompasses the northern improvements to 
the property and a small tributary portion of the future public improvements, Frontage 
Road. Runoff from Area D1 is conveyed by a combinations of ribbon gutters and curb 
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gutters to two concrete U-channels that discharge into a BMP bioretention basin. From 
here the runoff either filters through the bioretention soil media or the overflow outlet 
that is connected to a proposed catch basin within Frontage Road. The runoff is then 
directed towards the existing drainage path that is adjacent to the property where it 
converges with the northerly historical drainage path. 
 
Area D2 directs the runoff from the proposed buildings to a proposed area drain inlet that 
diverts the runoff to a BMP basin located near the entrance along the east property line. 
This BMP solution has been sized for the proposed impervious surfaces for this tributary. 
For higher storm events and emergency overflows, the runoff wi�O�O�� �Z�H�L�U�� �L�Q�W�R�� �W�K�H�� �E�D�V�L�Q�¶�V��
overflow outlet and converge with the outlet system of Area �'���¶�V���W�U�H�D�W�P�H�Q�W���E�D�V�L�Q. In the 
event the basin outlet is clogged, excessive flow will pond around the area drain inlet 
until it weirs over towards the existing ribbon drains adjacent to Area D2. From the here 
the runoff is routed to the existing grated inlet located near the existing gated entrance. 
Please refer to Appendix VI for the developed hydrology key map. 
 
Treatment of first flush waters from the development will be accomplished by routing 
them through the proposed BMP facilities for each drainage area.  These treatment 
proposals will be consistent with Riverside County Stormwater Quality Best 
Management Practice Design Handbook. 
 
DESIGN ASSUMPTIONS: 

�x Soil type was based on Hydrologic Soils Group Map for Winchester (Plate C-
1.43) 

�x Antecedent moisture condition AMC 2 (moderately moist) was used for all 
calculations. 

�x Rainfall data for the project was obtained from R.C.F.C. & W.C.D. 
Precipitation Maps (Plates D-4.3 & D-4.4). 
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B. HYDROLOGICAL & HYDRAULIC METHODOLOGY 
 
RATIONAL METHOD:  
 
�+�\�G�U�R�O�R�J�\�� �I�R�U�� �W�K�L�V�� �V�W�X�G�\�� �L�V�� �E�D�V�H�G�� �X�S�R�Q�� �³�5�L�Y�H�U�V�L�G�H�� �&�R�X�Q�W�\�� �)�O�R�R�G�� �&�R�Q�W�U�R�O�� �D�Q�G�� �:�D�W�H�U��
�&�R�Q�V�H�U�Y�D�W�L�R�Q�� �'�L�V�W�U�L�F�W�� �+�\�G�U�R�O�R�J�\�� �0�D�Q�X�D�O�´���� �G�D�W�H�G�� �$�S�U�L�O�� ������������ ��Software designed by 
�³�&�L�Y�L�O�'�(�6�,�*�1�´�� �R�I�� �6�D�Q�� �%�H�U�Q�D�U�G�L�Q�R�� �Z�D�V�� �X�V�H�G�� �W�R�� �V�R�O�Y�H�� �W�K�H�� �G�U�D�L�Q�D�J�H�� �P�R�G�H�O�V�� �R�I�� �W�K�H�� �V�L�W�H������
The output is printed in the Standard Riverside County format. 
 

1. Rainfall 
The computer stores a rainfall database corresponding to Plate D-4.1 that provides 
all the required time vs. intensity data for Riverside County. 
 

Table 1: Rainfall Data Summary 
2-yr; 
1-hr. 

(in/hr)  

100-yr; 
1-hr. 

(in/hr)  

2-yr; 
3-hr. 

(in/hr)  

100-yr; 
3-hr. 

(in/hr)  

2-yr; 
6-hr. 

(in/hr)  

100-yr; 
6-hr. 

(in/hr)  

2-yr; 
24-hr. 
(in/hr)  

100-yr; 
24-hr. 
(in/hr)  

0.50 1.25 0.80 1.90 1.100 2.50 1.80 4.90 
 

2. Infiltration 
Soil type was based on soils group map and is shown on hydrology key map.  The 
computer then uses Plates D-5.1 through D-5.8 as applicable. 
 

3. Runoff and Routing 
�$�I�W�H�U���W�K�H���³�&�´���Y�D�O�X�H���L�V���G�H�W�H�U�P�L�Q�H�G�����W�K�H���F�R�P�S�X�W�H�U���G�H�W�H�U�P�L�Q�H�V���W�K�H���U�X�Q�R�I�I���D�Q�G���U�R�X�W�H�V��
.8the flood downstream based on the input model and Plates D-7 through D-9 as 
necessary. 
 

Table 2: Rational Method Analysis Summary 

DMA 
ID DMA Area  

Time of 
Concentration 

Runoff 
Index, RI 

Average 
Pervious 

Area 
Fraction, Ap Peak Runoff 

P1 1.24 ac. 7.7 min. 75.5 0.898 3.7 cfs 
D1 0.89 ac. 16.9 min. 57.8 0.424 2.2 cfs 
P2 0.16 ac 6.4 min. 78.0 1.000 0.5 cfs 
D2 0.18 ac. 8.4 min. 56.6 0.200 0.7 cfs 

 
 
SYNTHETIC UNIT HYDROGRAPH METHOD:  
 
The Synthetic Unit Hydrograph, a computational procedure for developing peak runoff 
and discharge for storms of a specified recurrence interval, was used to evaluate our 
detention needs onsite.  This procedure calculates effective rainfall, which is the portion 
of the total rainfall that appears as surface runoff, at a specific concentration point.   
Precipitation data for the project location was taken from R.C.F.C. & W.C.D. 
Precipitation Maps and are provided in Appendix I of this report. 
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The 100-year storm frequencies for each of the 1-, 3-, 6-, and 24-hour durations were 
analyzed for increased volume mitigation.  The hydrographs and basin routing for the 2-
storm event is included to show that the basins passed the 2-year, 24-hour 
hydromodification peak flow mitigation. 
 
The following assumptions/guidelines were applied in the use to the Synthetic Unit 
Hydrograph Method: 

 
�x The 2-, 10-, and 100-Year point rainfall depths at 1-, 3-, 6-, and 24-hour durations 

were estimated from the R.C.F.C. & W.C.D. Precipitation Maps. 
�x Lag times used for the development of the synthetic unit hydrograph were generated 

based on the size and shape of the sub basin.  The watershed sub area lag times were 
calculated according to the lag time equation as indicated in the RCFC&WCD 
Hydrology Manual. 

�x The basin factor (n-value) was estimated based on filed investigations and existing 
and planned development. 

�x The Valley S-curve graph was used for this project site.  The 1-, 3-, 6-, and 24-hour 
5-minute interval data was used. 

�x An area averaged infiltration rate was calculated based on hydrologic soil type, 
�Y�H�J�H�W�D�W�L�Y�H�� �F�R�Y�H�U�� �O�D�Q�G�� �X�V�H�� �D�Q�G�� �L�P�S�H�U�Y�L�R�X�V�� �S�H�U�F�H�Q�W�D�J�H���� �� �7�K�H�� �³�O�R�Z�� �O�R�V�V�� �U�D�W�H�´�� �I�X�Qction 
�Z�D�V�� �W�K�H�Q�� �L�Q�F�R�U�S�R�U�D�W�H�G���� �� �7�K�H�� �5�&�)�&�	�:�&�'�� �+�\�G�U�R�O�R�J�\�� �0�D�Q�X�D�O�¶�V�� �V�\�Q�W�K�H�W�L�F�� �X�Q�L�W��
�K�\�G�U�R�J�U�D�S�K�� �P�H�W�K�R�G�� �L�Q�F�O�X�G�H�V�� �D�� �³�O�R�Z�� �O�R�V�V�� �U�D�W�H�´�� �I�X�Q�F�W�L�R�Q�� �Z�K�H�Q�� �F�D�O�F�X�O�D�W�L�Q�J�� �H�I�I�H�F�W�L�Y�H��
rainfall (i.e. total rain minus infiltration). 

 
Table 3: Outflow Summary 

Unit 
Hydrograph 

Summary  

2-Year 100-Year 

1 hr 3 hr 6 hr 24 hr 1 hr 3 hr 6 hr 24 hr 

Existing 
Outflow (cfs) 

1.40 0.43 0.35 0.06 4.89 2.35 2.05 0.78 

Developed 
Outflow (cfs) 

1.25 0.49 0.45 0.16 3.82 1.81 1.58 0.60 

Area D1 Basin 
Outflow (cfs) 0.011 0.013 0.015 0.018 1.12 1.34 1.14 0.49 

Area D2 Basin 
Outflow (cfs) 0.029 0.028 0.027 0.020 0.54 0.30 0.26 0.11 

Total Mitigated 
Outflow (cfs) 

0.040 0.041 0.042 0.038 1.66 1.64 1.40 0.60 
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CONCLUSIONS: 
The proposed improvements increase the impervious fraction for the drainage areas and 
adjusts the onsite drainage paths effect, which modifies drainage patterns. The proposed 
BMP basins mitigate and detain the peak developed runoff for both drainage areas where 
the total peak outflow from the improved areas is significantly less than the pre-
developed outflow rate. By implementing the proposed drainage improvements and BMP 
basins, the first flush runoff will be detained onsite along with the mitigation volume 
while the higher storm events will flow discharge into the overflow implementations and 
outlet into the historical drainage paths. 
 



 

C. VICINITY MAP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Riverside County Flood Control & Water Conservation District Plates ............................. I  

�x Hydrological Soils Group Map (Plate C-1.43)  

�x Precipitation Maps (Plates D-4.3 & D-4.4) 

�x Slope of Intensity Duration Curve (Plate D-4.6) 
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