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1.0 INTRODUCTION

Menifee Crossroads, LLC proposes to develop approximately 8.64 acres of existing vacant land
located in the City of Menifee, CA. This development is bounded on the south by Newport Road,
on the west by Bradley Road, on the north by Park Avenue and on the east by a commercial
development. The project proposes to construct of a retail center and hotel. Other improvements
will include parking, landscape, curbs and hardscape improvements. The improvements will also
be analyzed for the additional impervious area added to the overall project.

2.0 PURPOSE

The purpose of the study is to quantify the 2-year, 10-year and 100-year peak storm flow rates
for the existing and proposed site conditions. This study will also demonstrate that the proposed
on-site drainage plan is adequately sized to contain the additional runoff generated in the post
developed condition for the 100-year storm.

The proposed drainage basins were designed to limit flows leaving the site to 100% pre-
development flows or less.

The existing and proposed conditions were calculated using rational method calculations for the
2-year, 10-year and 100-year storm events, which are presented in Appendix C of this report.

3.0  METHODOLOGY

The analysis was performed in accordance with the Riverside County Hydrology Manual. This
includes the determination of soil cover and subarea breakdowns. CivilDesign software by
Bondiman was used to perform rational method calculations, synthetic unit hydrograph
calculations and basin routing calculations. The 100-year intensity and AMC II was used to
simulate the developed hydrology condition, as recommended by the Riverside County
Hydrology Manual. These methods were combined to put together a clear picture of how pre-
developed and post-developed stormwater will flow.

4.0  SITE DESCRIPTION

Existing site conditions include exposed native earth with good vegetated cover. Pictures of the
existing condition can be seen in Appendix A of this report. Site hydrologic soils group
classification was determined to be Hydrologic Soil Group “B”, “C” and “D” through
WebSoilSurvey. The project site is estimated as having an infiltration rate is 0 in/hr. This soils
investigation can be seen in Appendix B of this report.

Existing Drainage Condition
Existing runoff at the site is delineated into two subareas. The subarea A1 is located on the south
of Bradley Road (see the “Existing Hydrology Map” in Appendix G of this report). The site
generally drains from southeast to northwest with average grades of 1% to 3%. Stormwater sheet



flows across the undeveloped land and is released at southerly points where eventually
infiltrated through the existing native pervious surface.

The subarea B1 and subarea C1 is located on the north of the site. The site generally drains from
southeast to northwest with average grades of 1% to 3%. Stormwater sheet flows across the
undeveloped land and is released at northerly points where eventually infiltrated through the
existing native pervious surface.

The existing site consists of ground cover that can be described as Open Brush (Good Cover).
Appendix A includes pictures of the existing condition to verify the cover type for this site.

Proposed Drainage Condition
The proposed on-site watershed can be broken down into ten distinct drainage subareas A1, A2,
A3, A4, A5, A6, B1, B2, B3 and C1. (See the "Post-developed Hydrology Map" in Appendix G of
this report for the proposed drainage areas).

Subarea A1, A2, A3, A4, A5 and A6 consists of the south portion of the proposed development
(on-site). Stormwater from this subarea will begin at a high point at the southwesterly portion of
subarea A and will drain northeast in an underground chamber for stormwater treatment. DMA-
A include the roof, PCC hardscape and landscape. Runoff produced from the building will be
collected at low points and roof drains will direct the roof runoff into the proposed underground
chambers. The underground chambers have been sized to treat stormwater runoff for the WQMP
design storm event (VBMP), per Riverside County WQMP requirements.

Stormwater from subarea B1, B2 and B3 consist of the northerly portion of the development.
DMA-B consists of roof, PCC hardscape and landscape. The site drains from north east to north
west. Runoff produced from the building will be collected at low points and roof drains will direct
easterly following a curb and gutter along the easterly drive aisle. DMA-B consists of the roof
runoff into the proposed underground chambers. Subarea B2 located on the north side of the
development. The site drains from north east to the south. Runoff from this site begins at a high
point at northerly portion of subarea B and drain northerly into the proposed underground
chambers.

Stormwater from Subarea C1 includes the small portion of the site consisting landscaped area.
The site drains from south east to north west. Runoff produced from this area will be draining
into the offsite.

After being treated by the underground chambers, stormwater will be released into a proposed
Manhole with the storm drainpipe to release stormwater into the proposed bioretention basin



on the north of the development. The bioretention basin has also been sized to handle a 100-
year storm flow capacity.

Offsite Drainage Condition
The offsite hydrology study was done for 10-year and 100-year storm events to study the flow
volumes affecting Bradley Road from Newport Road northerly to Salt Creek. The flows were
analyzed for the areas west of Bradley Road (Subareas A1-A7) and the areas east of Bradley Road
(Subareas B1-B21).  See the "Offsite Hydrology Map" in Appendix G of this report for the offsite
drainage areas.

The westerly subareas consist of some commercial lots and undeveloped lots. The high point is
at the southerly lots and the drainage area will generally flow north on Bradley Road to Salt Creek.
The easterly subareas consist of commercial and residential lots. The high point is at the southerly
lots and the drainage area will generally flow north on Bradley Road to Salt Creek.  The capacity
of Bradley Road in the existing condition will not capture the 10-year storm flow within the
existing curb or the 100-year storm flow within the right-of-way between Park Avenue and Salt
Creek.  This information is detailed in Section 5.0 of the report.

5.0  RESULTS

The following table summarizes the data and results for the 2-year, 10-year and 100-year storm
events for the pre-developed condition. Rational method and synthetic unit hydrograph method
calculations used to determine flows can be found in Appendix C and D of this report,
respectively.

Pre-developed Hydrology – Rational Method
Frequency

Existing Subareas ACRE 2-Year 10-Year 100-Year
Q2 Q10 Q100

Subarea A1 4.97 1.31 cfs 4.76 cfs 10.23 cfs
Subarea B1 0.94 0.26 cfs 0.99 cfs 2.19 cfs
Subarea B2 1.78 0.72 cfs 2.43 cfs 5.04 cfs
Subarea C1 0.95 0.37 cfs 1.20 cfs 2.43 cfs

TOTAL 8.64 2.66 cfs 9.38 cfs 19.90 cfs

The following table summarizes the data and results for the 2-year, 10-year and 100-year storm
events for the post-developed condition. Rational method and unit hydrograph method
calculations used to determine flows can be found in Appendix C and D of this report,
respectively.



Post-developed Hydrology – Rational Method
Frequency

Proposed Subareas ACRE Q2 Q10 Q100
Subarea A1 0.197 0.298 cfs 0.574 cfs 0.969 cfs
Subarea A2 0.425 0.526 cfs 1.011 cfs 1.705 cfs
Subarea A3 1.198 1.383 cfs 2.685 cfs 4.568 cfs
Subarea A4 0.271 0.411 cfs 0.790 cfs 1.334 cfs
Subarea A5 0.302 0.463 cfs 0.887 cfs 1.490 cfs
Subarea A6 1.181 1.371 cfs 2.654 cfs 4.503 cfs
Subarea B1 1.386 1.954 cfs 3.747 cfs 6.308 cfs
Subarea B2 1.116 1.342 cfs 2.576 cfs 4.339 cfs
Subarea B3 2.433 2.774 cfs 5.344 cfs 9.057 cfs
Subarea C1 0.127 0.166 cfs 0.320 cfs 0.541 cfs

Total 8.636 7.748 cfs 14.924 cfs 25.216 cfs

Unit Hydrograph Summary – Subarea A
Existing Conditions Proposed Conditions Post Volume

– Pre
Volume

Q
(cfs)

V
(ac.ft)

V
(cu.ft)

Q
(cfs)

V
(ac.ft)

V
(cu.ft)

V
(cu.ft)

2-Year 1-Hour 1.790 0.0366 1596.4 4.807 0.1302 5673.2 4076.8
3-Hour 0.285 0.0259 1128.8 2.453 0.2115 9212.4 8083.6
6-Hour 0.256 0.0357 1556.8 2.268 0.2931 12767.5 11210.7
24-Hour 0.101 0.0614 2672.5 0.828 0.5031 21914.9 19242.4

5-Year 1-Hour 3.364 0.0702 3058.2 7.399 0.1971 8587.8 5529.6
3-Hour 1.117 0.0499 2175.3 3.556 0.2942 12815.1 10639.8
6-Hour 0.751 0.0552 2405.0 3.208 0.3973 17308.4 14903.4
24-Hour 0.139 0.0847 3687.5 1.142 0.6942 30237.3 26549.8

10-Year 1-Hour 4.747 0.1003 4371.2 9.365 0.2490 10845.2 6474
3-Hour 1.878 0.0761 3315.5 4.396 0.3581 15599.5 12284
6-Hour 1.398 0.0777 3386.2 3.937 0.4779 20818.3 17432.1
24-Hour 0.168 0.1023 4455.2 1.380 0.8387 36533.0 32077.8

100-Year 1-Hour 9.683 0.2487 10833.7 15.898 0.4308 18763.5 7929.8



Unit Hydrograph Summary – Subarea B
Existing Conditions Proposed Conditions Post Volume

– Pre
Volume

Q
(cfs)

V
(ac.ft)

V
(cu.ft)

Q
(cfs)

V
(ac.ft)

V
(cu.ft)

V
(cu.ft)

2-Year 1-Hour 2.534 0.0520 2265.1 6.633 0.1864 8120.4 5855.3
3-Hour 0.409 0.0368 1602.9 3.588 0.3020 13154.8 11551.9
6-Hour 0.363 0.0506 2205.0 3.289 0.4166 18145.3 15940.3
24-Hour 0.143 0.0869 3785.2 1.173 0.7126 31038.8 27253.6

5-Year 1-Hour 4.757 0.0996 4339.6 10.152 0.2828 12320.7 7981.1
3-Hour 1.600 0.0710 3094.3 5.148 0.4216 18366.4 15272.1
6-Hour 1.080 0.0784 3414.5 4.638 0.5674 24715.5 21301.0
24-Hour 0.197 0.1199 5222.7 1.618 0.9832 42826.2 37603.5

10-Year 1-Hour 6.782 0.1425 6207.4 12.816 0.3590 15640.1 9432.7
3-Hour 2.681 0.1083 4716.5 6.329 0.5133 22360.6 17644.1
6-Hour 2.000 0.1105 4812.4 5.658 0.6830 29751.4 24939.0
24-Hour 0.238 0.1449 6310.1 1.955 1.1879 51743.0 45432.9

100-Year 1-Hour 7.017 0.1444 14460.5 16.764 0.6147 26774.4 11389.2

The existing 10-year storm pre-development flows for this site is 9.38 cfs. Per the County’s
guidelines, the site allowed to discharge the pre-developed Q, which equals 8.16 cfs. The
proposed site will reduce the site discharge to 2.39 cfs in the 2-year storm and 8.16 cfs in the 10-
yr. A combination of synthetic unit hydrographs and basin routing calculations were used to
determine the outflow during a 10-year storm event, calculations for unit hydrograph can be
found in Appendices D. The basin outflows will be calculated in the final hydrology report.

The following table summarizes the data and results for the 10-year and 100-year storm event
for the offsite conditions for Bradley Road.

Offsite Hydrology – Rational Method
Westerly subareas of Bradley Road

Frequency
Proposed Subareas ACRE Q10(CFS) Q100(CFS)

A1 1.19 3.93 6.58
A2 2.52 6.88 11.78
A3 1.86 3.35 6.98
A4 1.51 2.30 4.97
A5 1.68 3.17 5.61
A6 2.11 2.63 5.95
A7 3.67 4.52 9.86

Total 14.54 26.78 51.72



Offsite Hydrology – Rational Method
Easterly subareas of Bradley Road

Frequency
Proposed Subareas ACRE Q10(CFS) Q100

B1 1.00 2.65 4.46
B2 4.97 13.13 22.16
B3 0.78 1.76 3.01
B4 0.95 2.15 3.67
B5 0.94 2.12 3.62
B6 1.78 4.01 6.87
B7 6.21 13.99 23.95
B8 1.18 2.40 4.42
B9 2.20 4.40 7.71

B10 1.84 3.45 6.09
B11 1.09 1.97 3.50
B12 1.07 1.84 3.29
B13 1.13 1.87 3.36
B14 1.77 2.53 4.99
B15 1.77 2.59 5.01
B16 0.51 1.54 2.60
B17 0.87 2.31 3.95
B18 1.41 3.27 5.65
B19 1.10 2.35 4.09
B20 1.10 2.15 3.78
B21 5.43 9.46 18.03

Total 39.10 85.79 144.18

The street flow capacity for the half-width of Bradley Road at our project frontage is 37.43 cfs for
an 8-inch curb with a longitudinal slope of 1.5%. This was calculated based on Manning’s equation
assuming flow depth is below top of curb and street crown. Our project is located on subarea B2,
B4, B5 and B6 of 21.41 cfs, which is within the 10-year street flow capacity.

With the on-site storm drain system proposed (the underground chambers), the project design
is intended to retain the 2-year, 10-year and 100-year storm events to length the time of
concentration and allow for drainage outflow to be discharged to Bradley Road after the peak
timeframe, so as to create a better condition for the downstream properties.

6.0  FINDINGS

The hydrology and hydraulic analyses evaluated the proposed development to determine the
necessary drainage improvements required to mitigate flows for increased runoff. It has been
concluded that:



1. The proposed underground chambers will adequately treat the required BMP Design
Volume.

2. The preliminary onsite storm drain systems will adequately convey the peak 100-year
flow rates.

3. The proposed underground chambers provide more than sufficient volume to meet the
basin design criteria and will be reduced to the required size during final engineering
when detailed basin routing calculations are performed.

The underground storage for DMA-A is 5,933 cubic feet with a storage volume per chamber of
109.9 cubic feet with design constraint of 30 ft by 60ft. DMA – B underground storage is 9,351
cubic feet with a storage volume per chamber of 109.9 cubic feet with a design constraint of 37
ft by 80 ft. Both storage systems will use chamber model MC-3500. See Appendix H for
underground basin storage calculations.
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