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1.0 Scope 

Hydrologic calculations to evaluate surface runoff associated with 2-year, 5-year, 10-year, 

25-year, 50-year and 100-year hypothetical design storm frequency from the tributary 

drainage areas were performed based on the latest Riverside County Flood Control and 

Water Conservation District rational method.  Hydrologic parameters used in the analysis, 

such as rainfall and soil classification are presented in the Riverside County Hydrology 

Manual (Hydrology Manual).
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2.0 Project Description 

2.1. Existing Conditions 

The subject property is located along the north side of Alessandro Boulevard, east of Flaming 

Arrow Drive, in Moreno Valley, California. The site is a vacant lot covered with light vegetation 

approximately 4.85 acres. It is bounded by single home residences to the north and west, 

Sarah Street to the east and Alessandro Boulevard to the south. The existing site is relatively 

level with topography descending gradually from north to south on the order of a few feet.  

2.2. Proposed Conditions 

The proposed project will include 8 residential rental apartment buildings, 1 office building 

and a surface parking lot area.   

Per soil report by NorCal Engineering dated August 27,2021, site has underlying soil with low 

infiltration rates. Therefore, the site is proposing 16 vegetated bioretention areas, 1 modular 

wetland system and 1 sump pump on the site.  
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3.0  Hydrology 

3.1 Methodology 

The hydrologic calculations to determine the 2-year, 5-year, 10-year, 25-year, 50-year and 

100-year peak flow rates were performed using the criteria in the Riverside County Flood 

Control District and Riverside County Hydrology Manual. The Rational Method is an empirical 

computation procedure for developing a peak runoff rate (discharge) for storms of a specific 

recurrence interval.  Rational Method equations are based on the assumption that the peak 

flow rate is directly proportional to the drainage area, rainfall intensity, and a loss rate 

coefficient, which describes the effects of land use and soil type. The Rational Method flow 

rates were computed by generating a hydrologic "link-node" model, which divides the area 

into drainage subareas.  Please see Appendix A for hydrology calculations. 

3.2 Areas 

Hydrology Maps are included in Appendix C of this report delineating the drainage subareas.  

Areas are provided in the maps in both square feet (SF) and acres (AC). AC units are used 

in the rational method calculations.  Hydrology Maps are provided in Appendix C of this report. 

3.3 Soil 

When making estimates of storm water runoff it is assumed that infiltration is a loss for the 

storm event under consideration.  The major affecting infiltration is the nature of the soil itself.  

The site is underlain by soil with slow infiltration rates. Therefore, Soil Type C was selected 

for the hydrology analysis.  

3.4 Time of Concentration  

The Time of Concentration (Tc) is the time required for runoff to flow from the most remote 

part of the drainage area to the point of interest.  The Tc (minutes) is based on slope and 

runoff coefficient, and it was obtained using the nomograph in Plate D-3 of the Hydrology 

Manual, and it is included in Appendix B of this report for reference.   

3.5 Rainfall Intensity  

The rainfall intensity is the rainfall in inches per hour (in/hr) for a duration equal to the Tc for 

a selected storm frequency.  Intensity is dependent on precipitation and Tc.  The time-

averaged rainfall intensity for the 2-year, 5-year, 10-year, 25-year, 50-year and 100-year 

storm event were obtained from the precipitation intensity curves using the regression 

equation in Plate D-4.7 of the Hydrology Manual. The regression equations determine the 

precipitation intensities corresponding to the time of concentrations and selected design 

frequency. Calculations of intensities are provided as part of the hydrology calculations and 

included in Appendix A. 
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3.6 Hydrology 

The peak rate runoff flow of the proposed site increases due to increase in impervious areas 

including roofs, drive aisles, and sidewalks. The existing and proposed flows were calculated 

using the Rational Method based on the site conditions discussed in Sections 2.1 and 2.2, 

respectively. 

3.6.1 Existing Hydrology  

The entire existing site sheet flows in a generally southerly direction towards the south side 

of the property. Runoff from the site eventually sheet flows onto Alessandro Boulevard to the 

south of the property into an existing catch basin just west of Sarah Street. There is no offsite 

flow towards the property. There is a block wall on the north and west side of the property. 

The residential building located east of the property has flow draining south towards 

Alessandro Blvd. The existing flow for the different storm frequencies is outlined in Table 1 

below. 

Table 1 - Summary of Existing Flows 

Subarea 
Area 

2-year 5-year 10-year 25-year 50-year 100-year (sf) (ac) 

Area 1 2.23 3.36 4.23 5.26 6.47 7.34 211,195 4.85 

Total 2.23 3.36 4.23 5.26 6.47 7.34 211,195 4.85 

 

3.6.2 Proposed Hydrology 

The proposed project site has been subdivided into subareas for runoff of storm water based 

on drainage patterns including ridge lines and low/confluence points. The drainage patterns 

include the roof surface runoff and ground surface runoff areas. There is no offsite flow 

towards the property. There is a block wall on the north and west side of the property. The 

residential building located east of the property has flow draining south towards Alessandro 

Blvd. Areas 1 to 16 drain towards bioretention basin and area 17 drain to MWS. The 

bioretention basins and MWS flow towards a sump pump that is connected to a catch basin 

on Alessandro Blvd. Each subarea and the discharge point of each subarea is identified in 

the Proposed Hydrology Map. Flow for each subarea is outlined in Table 2 below: 
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Table 2 - Summary of Proposed Flows 

Subarea 
     Area 

2-year 5-year 10-year 25-year 50-year 100-year (sf) (ac) 

Area 1 0.22 0.29 0.37 0.43 0.52 0.58 7,132 0.16 

Area 2 0.50 0.66 0.83 0.97 1.18 1.31 16,281 0.37 

Area 3 0.26 0.34 0.43 0.50 0.61 0.63 8,349 0.19 

Area 4 0.53 0.72 0.87 1.04 1.22 1.36       20,137  0.46 

Area 5 1.12 1.55 1.85 2.21 2.63 2.96       52,491  1.21 

Area 6 0.19 0.25 0.32 0.37 0.45 0.50          6,208  0.14 

Area 7 0.14 0.19 0.23 0.27 0.33 0.37          4,622  0.11 

Area 8 0.40 0.53 0.66 0.77 0.93 1.04       13,004  0.40 

Area 9 0.50 0.66 0.83 0.96 1.17 1.30       16,061  0.50 

Area 10 0.19 0.25 0.32 0.37 0.45 0.50          6,166  0.19 

Area 11 0.14 0.18 0.23 0.27 0.33 0.34          4,491  0.14 

Area 12 0.30 0.39 0.49 0.57 0.70 0.78          9,569  0.30 

Area 13 0.42 0.55 0.69 0.81 0.98 1.10       13,708  0.42 

Area 14 0.16 0.22 0.26 0.32 0.37 0.42          6,330  0.16 

Area 15 0.26 0.36 0.42 0.51 0.60 0.67       10,244  0.26 

Area 16 0.16 0.22 0.26 0.31 0.37 0.41          5,726  0.16 

Area 17 0.26 0.33 0.39 0.49 0.55 0.62       10,676  0.26 

Total 5.74 7.70 9.45 11.16 13.38 14.88     211,195  4.85 
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4.0 Conclusion  

The overall drainage patterns in the proposed condition are similar to the existing condition 

in terms of the overall drainage direction. However, the proposed drainage patterns are 

divided into subareas as shown on the attached Hydrology Map – Proposed Condition. The 

subareas account for the ridges in the roof areas as well as the ground surfaces including the 

drive aisles, parking spaces, and landscape areas. 

Due to increase in impervious areas, the proposed site generates more flow than the existing 

condition. Table 3 below summarizes the flows of the existing and proposed site. 

Table 3 - Pre- and Post-Construction Flows 

Storm Event Existing Q (CFS) Proposed Q (CFS) 

2-yr 2.23 5.74 
 

5-yr 3.36 7.70 
 

10-yr 4.23 9.45 
 

25-yr 5.26 11.16 
 

50-yr 6.47 13.38 
 

100-yr 7.34 
 

14.88 

 

This site’s runoff is mitigated by proposing a storm drain system that includes 16 vegetated 

bioretention basins (Areas 1 to 16) and MWS (Area 17). The vegetated basins and MWS are 

connected to a sump pump that flows towards a catch basin on Alessandro Blvd. A summary 

of the required and mitigated volume for each area is provided in Table 4 below. Calculations 

for required and mitigated volume for each area is prepared for Compliance with Reginal 

Board No. R8-2010-0033 as shown in WQMP report. 
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Table 4 - Summary of Required and Proposed Volume 

Sub-area Required V (cu-ft) Proposed V (cu-ft) 

Area - 1 125.2 140 
 

Area - 2 268.2 294 
 

Area - 3  144.1 171.5 
 

Area - 4 
 

795.9 799 

Area - 5 
 

1,885.2 2,025 

Area - 6 
 

135.8 141.75 

Area – 7 
 

136 141 

Area – 8 254.3 262 
 

Area – 9 274.6 278 
 

Area - 10  124.2 141.75 
 

Area – 11 
 

115.2 115.3 

Area – 12 
 

170.3 182 

Area - 13 
 

285.1 336 

Area – 14 
 

206.5 206.5 

Area – 15 
 

416.9 414 

Area - 16 
 

159.4 169 

Area - 17 
 

531.7 532 
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HYDROLOGY CALCULATIONS

VALLEY GARDENS

EXISTING AREA

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 211,195 sf = 4.85 acres C = coefficient of runoff

 I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 18.5 min (Plate D-3) Tc = duration, min

I2 = 0.88 in/hr (Plate D-4.7)

C2 = 0.52 in/hr (Plate D-5.3)

Q2 = 2.23 cfs

I5 = 1.18 in/hr (Plate D-4.7)

C5 = 0.59 in/hr (Plate D-5.3)

Q5 = 3.36 cfs

I10 = 1.40 in/hr (Plate D-4.7)

C10 = 0.62 in/hr (Plate D-5.3)

Q10 = 4.23 cfs

I25 = 1.65 in/hr (Plate D-4.7)

C25 = 0.66 in/hr (Plate D-5.3)

Q25 = 5.26 cfs

I50 = 1.94 in/hr (Plate D-4.7)

C50 = 0.69 in/hr (Plate D-5.3)

Q50 = 6.47 cfs

I100 = 2.15 in/hr (Plate D-4.7)

C100 = 0.70 in/hr (Plate D-5.3)

Q100 = 7.34 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-1

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 7,132 sf = 0.16 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.3 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.81 in/hr (Plate D-5.3)

Q2 = 0.22 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.29 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.37 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.85 in/hr (Plate D-5.3)

Q25 = 0.43 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.86 in/hr (Plate D-5.3)

Q50 = 0.52 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.86 in/hr (Plate D-5.3)

Q100 = 0.58 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-2

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 16,281 sf = 0.37 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.1 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.81 in/hr (Plate D-5.3)

Q2 = 0.50 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.66 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.83 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.97 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 1.18 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.86 in/hr (Plate D-5.3)

Q100 = 1.31 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-3

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 8,349 sf = 0.19 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.1 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.81 in/hr (Plate D-5.3)

Q2 = 0.26 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.34 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.43 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.85 in/hr (Plate D-5.3)

Q25 = 0.50 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.86 in/hr (Plate D-5.3)

Q50 = 0.61 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.80 in/hr (Plate D-5.3)

Q100 = 0.63 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-4

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 20,137 sf = 0.46 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 7.3 min (Plate D-3) Tc = duration, min

I2 = 1.40 in/hr (Plate D-4.7)

C2 = 0.82 in/hr (Plate D-5.3)

Q2 = 0.53 cfs

I5 = 1.88 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.72 cfs

I10 = 2.22 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.87 cfs

I25 = 2.64 in/hr (Plate D-4.7)

C25 = 0.85 in/hr (Plate D-5.3)

Q25 = 1.04 cfs

I50 = 3.08 in/hr (Plate D-4.7)

C50 = 0.86 in/hr (Plate D-5.3)

Q50 = 1.22 cfs

I100 = 3.42 in/hr (Plate D-4.7)

C100 = 0.86 in/hr (Plate D-5.3)

Q100 = 1.36 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-5

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 52,491 sf = 1.21 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 10.4 min (Plate D-3) Tc = duration, min

I2 = 1.17 in/hr (Plate D-4.7)

C2 = 0.79 in/hr (Plate D-5.3)

Q2 = 1.12 cfs

I5 = 1.58 in/hr (Plate D-4.7)

C5 = 0.81 in/hr (Plate D-5.3)

Q5 = 1.55 cfs

I10 = 1.86 in/hr (Plate D-4.7)

C10 = 0.82 in/hr (Plate D-5.3)

Q10 = 1.85 cfs

I25 = 2.20 in/hr (Plate D-4.7)

C25 = 0.83 in/hr (Plate D-5.3)

Q25 = 2.21 cfs

I50 = 2.59 in/hr (Plate D-4.7)

C50 = 0.84 in/hr (Plate D-5.3)

Q50 = 2.63 cfs

I100 = 2.89 in/hr (Plate D-4.7)

C100 = 0.85 in/hr (Plate D-5.3)

Q100 = 2.96 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-6

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 6,208 sf = 0.14 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.7 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.81 in/hr (Plate D-5.3)

Q2 = 0.19 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.25 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.32 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.37 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 0.45 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.86 in/hr (Plate D-5.3)

Q100 = 0.50 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-7

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 4,622 sf = 0.11 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.7 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.80 in/hr (Plate D-5.3)

Q2 = 0.14 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.82 in/hr (Plate D-5.3)

Q5 = 0.19 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.83 in/hr (Plate D-5.3)

Q10 = 0.23 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.27 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 0.33 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.85 in/hr (Plate D-5.3)

Q100 = 0.37 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-8

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 13,004 sf = 0.30 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.2 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.80 in/hr (Plate D-5.3)

Q2 = 0.40 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.82 in/hr (Plate D-5.3)

Q5 = 0.53 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.83 in/hr (Plate D-5.3)

Q10 = 0.66 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.77 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 0.93 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.85 in/hr (Plate D-5.3)

Q100 = 1.04 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-9

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 16,061 sf = 0.37 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.4 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.81 in/hr (Plate D-5.3)

Q2 = 0.50 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.66 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.83 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.85 in/hr (Plate D-5.3)

Q25 = 0.96 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.86 in/hr (Plate D-5.3)

Q50 = 1.17 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.86 in/hr (Plate D-5.3)

Q100 = 1.30 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-10

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 6,166 sf = 0.14 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.5 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.81 in/hr (Plate D-5.3)

Q2 = 0.19 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.25 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.32 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.37 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 0.45 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.86 in/hr (Plate D-5.3)

Q100 = 0.50 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-11

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 4,491 sf = 0.10 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.5 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.81 in/hr (Plate D-5.3)

Q2 = 0.14 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.18 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.23 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.85 in/hr (Plate D-5.3)

Q25 = 0.27 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.86 in/hr (Plate D-5.3)

Q50 = 0.33 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.80 in/hr (Plate D-5.3)

Q100 = 0.34 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-12

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 9,569 sf = 0.22 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.5 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.82 in/hr (Plate D-5.3)

Q2 = 0.30 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.39 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.49 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.85 in/hr (Plate D-5.3)

Q25 = 0.57 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.86 in/hr (Plate D-5.3)

Q50 = 0.70 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.86 in/hr (Plate D-5.3)

Q100 = 0.78 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-13

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 13,708 sf = 0.31 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 4.4 min (Plate D-3) Tc = duration, min

I2 = 1.67 in/hr (Plate D-4.7)

C2 = 0.79 in/hr (Plate D-5.3)

Q2 = 0.42 cfs

I5 = 2.15 in/hr (Plate D-4.7)

C5 = 0.81 in/hr (Plate D-5.3)

Q5 = 0.55 cfs

I10 = 2.67 in/hr (Plate D-4.7)

C10 = 0.82 in/hr (Plate D-5.3)

Q10 = 0.69 cfs

I25 = 3.07 in/hr (Plate D-4.7)

C25 = 0.83 in/hr (Plate D-5.3)

Q25 = 0.81 cfs

I50 = 3.70 in/hr (Plate D-4.7)

C50 = 0.84 in/hr (Plate D-5.3)

Q50 = 0.98 cfs

I100 = 4.10 in/hr (Plate D-4.7)

C100 = 0.85 in/hr (Plate D-5.3)

Q100 = 1.10 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-14

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 6,330 sf = 0.15 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 5.1 min (Plate D-3) Tc = duration, min

I2 = 1.36 in/hr (Plate D-4.7)

C2 = 0.81 in/hr (Plate D-5.3)

Q2 = 0.16 cfs

I5 = 1.85 in/hr (Plate D-4.7)

C5 = 0.83 in/hr (Plate D-5.3)

Q5 = 0.22 cfs

I10 = 2.17 in/hr (Plate D-4.7)

C10 = 0.84 in/hr (Plate D-5.3)

Q10 = 0.26 cfs

I25 = 2.58 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.32 cfs

I50 = 3.00 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 0.37 cfs

I100 = 3.35 in/hr (Plate D-4.7)

C100 = 0.86 in/hr (Plate D-5.3)

Q100 = 0.42 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-15

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 10,244 sf = 0.24 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 7.6 min (Plate D-3) Tc = duration, min

I2 = 1.36 in/hr (Plate D-4.7)

C2 = 0.80 in/hr (Plate D-5.3)

Q2 = 0.26 cfs

I5 = 1.85 in/hr (Plate D-4.7)

C5 = 0.82 in/hr (Plate D-5.3)

Q5 = 0.36 cfs

I10 = 2.17 in/hr (Plate D-4.7)

C10 = 0.83 in/hr (Plate D-5.3)

Q10 = 0.42 cfs

I25 = 2.58 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.51 cfs

I50 = 3.00 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 0.60 cfs

I100 = 3.35 in/hr (Plate D-4.7)

C100 = 0.85 in/hr (Plate D-5.3)

Q100 = 0.67 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-16

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 5,726 sf = 0.13 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 6.2 min (Plate D-3) Tc = duration, min

I2 = 1.51 in/hr (Plate D-4.7)

C2 = 0.80 in/hr (Plate D-5.3)

Q2 = 0.16 cfs

I5 = 2.04 in/hr (Plate D-4.7)

C5 = 0.82 in/hr (Plate D-5.3)

Q5 = 0.22 cfs

I10 = 2.41 in/hr (Plate D-4.7)

C10 = 0.83 in/hr (Plate D-5.3)

Q10 = 0.26 cfs

I25 = 2.85 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.31 cfs

I50 = 3.32 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 0.37 cfs

I100 = 3.71 in/hr (Plate D-4.7)

C100 = 0.85 in/hr (Plate D-5.3)

Q100 = 0.41 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

AREA-17

Q = CIA Where Q = proposed peak flows, cfs

A = total area, acres

A = 10,676 sf = 0.25 acres C = coefficient of runoff

I = rainfall intensity (in/hr) corresponding to the time of concentration

Soil Group = C (Plate C-1.17)

Tc = 9.7 min (Plate D-3) Tc = duration, min

I2 = 1.31 in/hr (Plate D-4.7)

C2 = 0.80 in/hr (Plate D-5.3)

Q2 = 0.26 cfs

I5 = 1.64 in/hr (Plate D-4.7)

C5 = 0.82 in/hr (Plate D-5.3)

Q5 = 0.33 cfs

I10 = 1.92 in/hr (Plate D-4.7)

C10 = 0.83 in/hr (Plate D-5.3)

Q10 = 0.39 cfs

I25 = 2.36 in/hr (Plate D-4.7)

C25 = 0.84 in/hr (Plate D-5.3)

Q25 = 0.49 cfs

I50 = 2.65 in/hr (Plate D-4.7)

C50 = 0.85 in/hr (Plate D-5.3)

Q50 = 0.55 cfs

I100 = 2.96 in/hr (Plate D-4.7)

C100 = 0.85 in/hr (Plate D-5.3)

Q100 = 0.62 cfs



HYDROLOGY CALCULATIONS

VALLEY GARDENS

Existing

2-year 5-year 10-year 25-year 50-year 100-year (sf) (ac)

Area 1 2.23 3.36 4.23 5.26 6.47 7.34 211,195 4.85

Proposed

2-year 5-year 10-year 25-year 50-year 100-year (sf) (ac)

Area 1 0.22 0.29 0.37 0.43 0.52 0.58 7,132 0.16

Area 2 0.50 0.66 0.83 0.97 1.18 1.31 16,281 0.37

Area 3 0.26 0.34 0.43 0.50 0.61 0.63 8,349 0.19

Area 4 0.53 0.72 0.87 1.04 1.22 1.36 20,137      0.46

Area 5 1.12 1.55 1.85 2.21 2.63 2.96 52,491      1.21

Area 6 0.19 0.25 0.32 0.37 0.45 0.50 6,208        0.14

Area 7 0.14 0.19 0.23 0.27 0.33 0.37 4,622        0.11

Area 8 0.40 0.53 0.66 0.77 0.93 1.04 13,004      0.40

Area 9 0.50 0.66 0.83 0.96 1.17 1.30 16,061      0.50

Area 10 0.19 0.25 0.32 0.37 0.45 0.50 6,166        0.19

Area 11 0.14 0.18 0.23 0.27 0.33 0.34 4,491        0.14

Area 12 0.30 0.39 0.49 0.57 0.70 0.78 9,569        0.30

Area 13 0.42 0.55 0.69 0.81 0.98 1.10 13,708      0.42

Area 14 0.16 0.22 0.26 0.32 0.37 0.42 6,330        0.16

Area 15 0.26 0.36 0.42 0.51 0.60 0.67 10,244      0.26

Area 16 0.16 0.22 0.26 0.31 0.37 0.41 5,726        0.16

Area 17 0.26 0.33 0.39 0.49 0.55 0.62 10,676      0.26

Total 5.74 7.70 9.45 11.16 13.38 14.88 211,195   4.85

Area
Subarea

Area
Area
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L5 = 631 LF
H5 = 5.64 LF

L1 = 99 LF
H1 =1.99 LF

L4 = 257 LF
H4 = 2.03 LF

L17 = 597 LF
H17 = 6.59

L14 = 161 LF
H14 = 3.32 LF

L15 = 304 LF
H15 = 2.82 LF

L12 = 80 LF
H12 = 1.61 LF

BLDG 1
FF = 1561.60

PAD = 1561.10

BLDG 2
FF = 1562.00

PAD = 1561.50

BLDG 4
FF = 1564.00

PAD = 1563.50

BLDG 6
FF = 1564.60

PAD = 1564.10

BLDG 7
FF = 1565.70

PAD = 1565.20

BLDG 8
FF = 1566.20

PAD = 1565.70

BLDG 3
FF = 1563.00

PAD = 1562.50
BLDG 5

FF = 1564.20
PAD = 1563.70

OFFICE
FF = 1563.05

PAD = 1562.55

L2 = 95 LF
H2 = 2.71 LF

L3 = 98 LF
H3 = 2.93 LF

AREA - 13
TOTAL 13,708 SF (0.31 AC)
PERVIOUS (LS) 6,855 SF

IMPERVIOUS (HS) 6,853 SF

AREA - 2
TOTAL 16,281 SF (0.37 AC)
PERVIOUS (LS) 9,327 SF

IMPERVIOUS (HS) 6,954 SF

AREA - 3
TOTAL 8,349 SF (0.19 AC)
PERVIOUS (LS) 5,089 SF

IMPERVIOUS (HS) 3,260 SF

AREA - 4
TOTAL 20,137 SF (0.46 AC)
PERVIOUS (LS) 2,729 SF

IMPERVIOUS (HS) 17,408 SF

AREA - 6
TOTAL 6,208 SF (0.14 AC)
PERVIOUS (LS) 2,916 SF

IMPERVIOUS (HS) 3,292 SF

AREA - 8
TOTAL 13,004 SF (0.30 AC)
PERVIOUS (LS) 6,979 SF

IMPERVIOUS (HS) 6,025 SF

AREA - 10
TOTAL 6,166 SF (0.14 AC)
PERVIOUS (LS) 3,200 SF

IMPERVIOUS (HS) 2,966 SF

AREA - 9
TOTAL 16,061 SF (0.37 AC)
PERVIOUS (LS) 9,884 SF

IMPERVIOUS (HS) 6,177 SF

AREA - 5
TOTAL 52,491 SF (1.21 AC)
PERVIOUS (LS) 9,556 SF

IMPERVIOUS (HS) 42,935 SF

AREA - 14
TOTAL 6,330 SF (0.15 AC)
PERVIOUS (LS) 1,495 SF

IMPERVIOUS (HS) 4,835 SF

AREA - 15
TOTAL 10,244 SF (0.24 AC)
PERVIOUS (LS) 1,146 SF

IMPERVIOUS (HS) 9,098 SF

AREA - 11
TOTAL 4,491 SF (0.10 AC)
PERVIOUS (LS) 1,686 SF

IMPERVIOUS (HS) 2,805 SF

AREA - 17
TOTAL 10,676 SF (0.25 AC)

PERVIOUS (LS) 0 SF
IMPERVIOUS (HS) 10,676 SF

AREA - 16
TOTAL 5,726 SF (0.13 AC)
PERVIOUS (LS) 1,878 SF

IMPERVIOUS (HS) 3,848 SF

AREA - 12
TOTAL 9,569 SF (0.22 AC)
PERVIOUS (LS) 5,668 SF

IMPERVIOUS (HS) 3,901 SF

AREA - 1
TOTAL 7,132 SF (0.16 AC)
PERVIOUS (LS) 4,281 SF

IMPERVIOUS (HS) 2,851 SF

AREA - 7
TOTAL 4,622 SF (0.11 AC)
PERVIOUS (LS) 1,366 SF

IMPERVIOUS (HS) 3,256 SF

L6= 122 LF
H6 = 2.45 LF

L7= 69 LF
H7 = 1.37 LF

L8= 86 LF
H8 = 2.45 LF

L9= 81 LF
H9 = 1.62 LF

L10= 116 LF
H10 = 2.32 LF

L11= 72 LF
H11 = 1.44 LF

L13 = 97 LF
H13 = 1.94 LF

EL = 1565.84

EL = 1563.13

EL = 1565.25

EL = 1563.22

EL = 1565.29

EL = 1559.65

EL = 1559.06 EL = 1565.65

EL = 1565.65
EL = 1562.33

EL = 1563.10
EL = 1560.28

EL = 1557.15

EL = 1559.32

EL = 1563.85

EL = 1565.53

EL = 1562.60

EL = 1564.02

EL = 1561.57

EL = 1563.79

EL = 1562.42

EL = 1563.91

EL = 1561.37

EL = 1562.14

EL = 1563.76

EL = 1562.89

EL = 1560.57

EL = 1560.41

EL = 1561.85

EL = 1559.09

EL = 1560.93

EL = 1559.20
EL = 1560.75

L16 = 172 LF
H16 = 1.55 LF
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VALLEY GARDENS
13989 MORENO ROSE PLACE, MORENO VALLEY, CA 92553A PUBLIC SERVICE BY UNDERGROUND SERVICE ALERT

TOLL FREE 1-800-227-2600

DIAL
BEFORE
YOU DIG

TWO WORKING
DAYS BEFORE

YOU DIG

REVISIONS
DATE DESCRIPTION 

BENCHMARK
DESCRIPTION:
485FT SOUTH OF C/L ALESSANDRO BLVD., 48FT EAST OF C/L PERRIS BLVD., 34FT
NORTH OF ECR TO STRIP MALL, 76FT SOUTH OF BCR TO WALLGREENS. 1FT EAST OF
SIDEWALK, SET 3" BRASS DISK IN CONC. FLUSH WITH SIDEWALK STAMPED LS 8136,
M-79 RESET 2009.
ELEVATION 1563.092 FEET (NGVD 29).

BASIS OF BEARINGS
THE CENTERLINE OF ALESSANDRO BOULEVARD SHOWN AS N 89° 33’ 15” W, ON TRACT MAP NO. 10056,
AS FILED IN BOOK 102, PAGES 67 THROUGH 73 OF MAPS, RECORDS OF RIVERSIDE COUNTY,
CALIFORNIA, WAS USED AS THE BASIS OF BEARINGS.

0

SCALE:  1" = 30'

60'30'30' 15'

INC
Waber Consultants

PLANNING  CIVIL ENGINEERING  SURVEYING
19210 S. VERMONT AVE., SUITE 115, GARDENA, CA 90248

P (424) 344-2464   F (562) 372-3282

PEN21-0250 (LST21-0073)

PROPOSED HYDROLOGY MAP

2

PROPOSED HYDROLOGY MAP
VALLEY GARDENS

13989 MORENO ROSE PLACE,
MORENO VALLEY, CA 92553
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Appendix D – Soil Report 

 


































































































