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Introduction: 
 
The project proposes to develop the currently vacant subject site. The development of 
the site includes relocating the existing property line through a Tentative Parcel Map to 
accommodate the proposed site layout. Each of the two proposed parcels will be 
developed with an industrial warehouse building. Parcel 1 will include a 295,031 square 
foot building, and Parcel 2 will include a 101,244 square foot building. The development 
also includes the construction of a parking lot, asphalt paving, perimeter landscaping, 
and other related improvements. Three driveways are proposed along Alessandro 
Boulevard to provide access to the parking and facilities for the two buildings. The 
purpose of this study is to analyze the pre-development and post-development flows 
and proposed drainage mitigation improvements. 
 
Description: 
 
The project site is currently approximately 17.67 net acres in size. The project site, APN 
297-170-002 & 003, is located on the south side of Alessandro Boulevard in the middle 
of the block between Frederick Street, to the west, and Graham Street, to the east, in 
the City of Moreno Valley. The project proposes to dedicate areas for the use of public 
sidewalk proposed behind the three proposed driveways, which will drain to the street. 
The dedication will decrease the parcel size to 17.65 net acres. The existing property line 
between the two parcels will be relocated, per Tentative Parcel Map No. 37944. The 
site’s westerly boundary is adjacent to APN 297-170-034, which is vacant. The site’s 
northerly boundary is adjacent to the Alessandro Boulevard right of way. The site’s 
easterly boundary is adjacent to APN 297-170-004, which is vacant. The site’s southerly 
boundary is adjacent to APN 297-170-088 & 089, which is fully developed with industrial 
warehouse facilities. 
 
The area south of the site (APN 297-170-088 & 089) consists of the aforementioned 
industrial warehouse facilities. The properties drain south; however, there is a portion 
of landscape that drains to the project site. This small area is included in the study. 
 
The area west of the site (APN 297-170-034) is vacant. The property drains 
southeasterly and contributes minor tributary flows to the subject site. These flows are 
included in this study. 
 
The area east of the site (APN 297-170-004) is vacant. The property drains 
southwesterly and contributes tributary flows to the subject site. These flows are 
included in this study. 
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Alessandro Boulevard is currently a partially improved roadway with a paved roadway, 
curb, gutter, and sidewalk along the north side. The street is divided by an existing 
raised center median. The south side of the street, adjacent to the project site, is 
currently unimproved. Flows from the south side of Alessandro Boulevard currently 
drain south onto the subject site, and these tributary flows are included in this study. 
The development proposes to improve Alessandro Boulevard across the project 
frontage with curb, gutter, and sidewalk. The improvements will nearly mirror the 
improvements on the north side of the street, which contains two separate catch basins. 
The improvements will include modified under sidewalk drains, which will allow street 
flows to enter a proposed bioretention swale sized for water quality treatment 
purposes. The proposed bioretention swales will discharge treated flows to two 
proposed catch basins connected to the City’s storm drain system, which will be 
extended as part of this development. The two proposed catch basins will also act as an 
overflow for the bioretention swale. 
 
The proposed development of the site includes the construction of two industrial 
warehouse buildings with related parking, paved access, and landscaping. Post-
development flows from the property will be directed via sheet flow, ribbon gutter, curb 
and gutter, and an underground storm drain system to one of two proposed 
underground detention tanks onsite. A proposed sump and pump will pump flows from 
the detention tank to a proposed Modular Wetland biotreatment unit for water quality 
treatment. The Modular Wetland biotreatment units will discharge treated flows into a 
private storm drain system that is being installed as part of this development. Each of 
the two parcels will have its own Modular Wetlands unit and detention tank, and both 
are located on the south side of the proposed buildings. A separate proposed sump and 
pump will discharge flows in excess of water quality volumes from the detention tank to 
the aforementioned private storm drain system. There will be no increase in flows or 
intensity from historic storm events. 
 
Offsite Drainage Impacts 
 
As mentioned above, as part of this development, there will be improvements to the 
City’s public storm drain facilities. There are currently two storm drain pipes that 
discharge flows from the north side of Alessandro Boulevard onto the subject site. The 
westerly line is known as “Line A,” and the easterly line is known as “Line E.” As part of 
the project, those two storm drain pipes will be improved, and two proposed catch 
basins will be installed on the south side of Alessandro Boulevard. The proposed catch 
basins will receive the flows conveyed by Line A and Line E and also intercept street 
flows adjacent to the project site via the bioretention swale mentioned above. From the 
two proposed catch basins, flows will be routed through the project site (separately) in a 
proposed storm drain and connect to Riverside County’s future storm drain facilities 
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located in an existing storm drain easement on the two properties to the south (APN 
297-170-088 & 089). Based on City Drawing No. 4-888, sheet 8A, the “Future 
Construction” drawing of Line A, preliminary calculations have been prepared to 
demonstrate how the line could be installed to accommodate the proposed 
development. According to the Hydrology Map prepared by Huitt-Zollars, Inc. in their 
report for Moreno Valley Centerpointe (Project No. 11-0244-01), the 100-year flow 
discharging from Line A is 78.84 CFS. Flows generated from the proposed street 
improvements would add an additional 3.09 CFS. Given the start and end inverts shown 
on sheet 8A, Drawing No. 4-888, a slope of 0.0069 ft/ft can be achieved by Line A (see 
Figure 5.2 for proposed Line A alignment). Therefore, a 42” pipe will be required to 
convey the 81.93 CFS through the site in Line A. According to the Hydrology Map 
prepared by Huitt-Zollars Inc., 100-year flows discharging from Line E are 32.01 CFS. 
Additional street flows adjacent to the project ad another 1.86 CFS. Based on the invert 
elevation of Line E shown on Drawing No. 4-992, sheet 3, and survey information of Line 
E discharging onto the north side of the project site, a pipe slope of 0.0170 ft/ft can be 
achieved by Line E (see Figure 5.2 for proposed Line E alignment). Therefore, a 30” pipe 
will be required to convey the 33.87 CFS through the site in Line E. Preliminary pipe 
sizing calculations for Line A and Line E are included in the appendix of this report 
(Figure 4.1 and 4.2). 
 
The existing storm drain system, located south of the project site, is currently 
maintained by the City on an interim basis. As part of this project, the developer will be 
required to enter into a Cooperative Agreement with the City of Moreno Valley and 
Riverside County Flood Control & Water Conservation District for the future 
maintenance by Riverside County Flood Control & Water Conservation District of 
proposed storm drain Line “A” as well as the existing storm drain located on APN 297-
170-088. 
 
 
Purpose 
 
The purpose of this study is to analyze the flows to and through the site, both pre-
development and post-development. Further, the mitigation measures proposed will be 
discussed to demonstrate that the additional flows from the development will not have 
a negative impact on the downstream properties. 
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Analysis 
 
To achieve the desired goal, the following steps will be taken: 

1. Determine the 10 and 100 year pre-development flows. Note the pre-
development flows currently drain southerly to three locations. A portion of 
the site flows south then west to APN 297-170-034. This area is denoted as 
Area A. Area B flows to an existing inlet structure located on the subject site 
(APN 291-170-002). The inlet structure will be removed as part of the 
expansion of the interim City’s storm drain system. Area C and Area D flow to 
an existing inlet structure on APN 297-170-089. 

2. Determine the 10 and 100 year post-development flows. Note the post-
development analysis is broken up by drainage area. Area 0, Area 1, and Area 
2 are located in Alessandro Boulevard, and flows from these areas will be 
directed to bioretention swales located within the right of way as previously 
discussed. Area 3 and Area 4 are directed to the proposed underground 
detention tank located in APN 297-170-002. Area 5, Area 6, and Area 7 are 
directed to the proposed underground detention tank in APN 297-170-003. 

3. Identify the proposed mitigation and discuss the potential impacts the 
development of the site would have on the downstream properties. 

 
 
Results 
 

The 10 and 100 year pre-development flows were determined utilizing 
the Rational Method per Riverside County Hydrology Manual. AES 2016 
Software was utilized for the calculations and they can be found in the 
appendix of this report. The variables used were: 

 
Rainfall Values (per Duration Curves, Sunnymead - Moreno, Figure 4.1): 

10-year storm 10-minute intensity = 1.65 
10-year storm 60-minute intensity = 0.73 
100-year storm 10-minute intensity = 2.72 
100-year storm 60-minute intensity = 1.21 
 

  Soil Group: C (Figure 4.2) 
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1A. PRE-DEVELOPMENT FLOWS 

AREA A 

 

10-year peak flows: Q10 = 1.68 CFS 
    10-year time of concentration: Tc10= 21.45 min 

    10-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (1.68cfs)(21.45min)(60min)(3/2) = 3,244 cubic feet 
100-year peak flows: Q100 = 3.15 CFS 
100-year time of concentration: Tc100= 21.45min 

    100-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (3.15cfs)(21.45min)(60min)(3/2) = 6,082 cubic feet 
AREA B 

10-year peak flows: Q10 = 4.75 CFS 
    10-year time of concentration: Tc10= 22.37 min 

    10-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (4.75cfs)(22.37min)(60min)(3/2) = 9,564 cubic feet 
 

100-year peak flows: Q100 = 8.94 CFS 
100-year time of concentration: Tc100= 22.37min 

    100-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (8.94cfs)(22.37min)(60min)(3/2) = 17,999 cubic feet 
 

AREA C & AREA D, CONFLUENCE @ NODE 6 

 

10-year peak flows: Q10 = 7.71 CFS 
    10-year time of concentration: Tc10= 28.56 min 

    10-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (7.71cfs)(28.56min)(60min)(3/2) = 19,818 cubic feet 
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100-year peak flows: Q100 = 14.67 CFS 
100-year time of concentration: Tc100= 28.56min 

    100-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (14.67cfs)(28.56min)(60min)(3/2) = 37,708 cubic feet 
 

2A. POST-DEVELOPMENT FLOWS 

AREA 0 

10-year peak flows: Q10 = 0.94 CFS 
    10-year time of concentration: Tc10= 9.81 min 

    10-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (0.94cfs)(9.81min)(60min)(3/2) = 830 cubic feet 
 

100-year peak flows: Q100 = 1.55 CFS 
100-year time of concentration: Tc100= 9.81 min 

    100-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (1.55cfs)(9.81min)(60min)(3/2) = 1,369 cubic feet 
AREA 1 

10-year peak flows: Q10 = 0.93 CFS 
    10-year time of concentration: Tc10= 10.02 min 

    10-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (0.93cfs)(10.02min)(60min)(3/2) = 839 cubic feet 
 

100-year peak flows: Q100 = 1.54 CFS 
100-year time of concentration: Tc100= 10.02 min 

    100-year volume produced = ( )( )( ) 








2

3
min60TcQ  

   = (1.54cfs)(10.02min)(60min)(3/2) = 1,389 cubic feet 
AREA 2 

10-year peak flows: Q10 = 1.13 CFS 
    10-year time of concentration: Tc10= 10.74 min 

    10-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (1.13cfs)(10.74min)(60min)(3/2) = 1,093 cubic feet 
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100-year peak flows: Q100 = 1.86 CFS 
100-year time of concentration: Tc100= 10.74 min 

    100-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (1.86cfs)(10.74min)(60min)(3/2) = 1,798 cubic feet 
 

AREA 3 & AREA 4, CONFLUENCE @ NODE 7 

 
10-year peak flows: Q10 = 18.46 CFS 

    10-year time of concentration: Tc10= 9.04 min 

    10-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (18.46cfs)(9.04min)(60min)(3/2) = 15,020 cubic feet 
 

100-year peak flows: Q100 = 30.38 CFS 
100-year time of concentration: Tc100= 9.04 min 

    100-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (30.34cfs)(9.04min)(60min)(3/2) = 24,685 cubic feet 
 

AREA 5, AREA 6, & AREA 7, CONFLUENCE @ NODE 10 

 
10-year peak flows: Q10 = 8.24 CFS 

    10-year time of concentration: Tc10= 10.12 min 

    10-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (8.24cfs)(10.12min)(60min)(3/2) = 7,505 cubic feet 
 

100-year peak flows: Q100 = 13.77 CFS 
100-year time of concentration: Tc100= 10.12 min 

    100-year volume produced = ( )( )( ) 








2

3
min60TcQ  

    = (13.77cfs)(10.12min)(60min)(3/2) = 12,542 cubic feet 
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3. DRAINAGE IMPACTS 

• Pre-development: A portion of the site currently drains to APN 297-
170-034. The majority of the site drains south to the two existing 
inlet structures located near the southerly property line. 

• Post-development: Flows from Alessandro Boulevard will be directed 
to a proposed bioretention swale for treatment, then to proposed 
catch basins that will connect to the city’s storm drain. In the event 
of back to back 100-year storms, the proposed catch basins will 
capture flows not captured by the proposed bioretention swale. Pre-
development flows going to APN 297-170-034 will be mitigated 
completely due to the development of the site. 

Onsite flows from the site will be directed to one of two proposed 
underground detention tanks. The required treatment volume will 
be pumped from the detention tank to a proposed Modular 
Wetlands unit for water quality treatment purposes. The modular 
wetlands will discharge treated flows to the private storm drain 
system. Flows in excess of the water quality treatment volumes will 
be pumped from the detention tank to the private storm drain 
system. The total capacity of the detention tank on Parcel 1 is 58,464 
cubic feet. The total volume of water expected from a 100-year 
storm from Parcel 1 is 24,685 cubic feet, which is less than half of the 
capacity of the tank. The proposed tank will handle back to back 100-
year storms, but in the event the basin reaches capacity, it will 
overflow via the proposed sump and pump to the private storm 
drain system. 

The total capacity of the detention tank on Parcel 2 is 24,394 
cubic feet. The total volume of water expected from a 100-year 
storm from Parcel 2 is 12,542 cubic feet, which is slightly over half of 
the capacity of the system. The proposed tank will handle back to 
back 100-year storms, but in the event the basin reaches capacity, it 
will overflow via the proposed sump and pump to the city’s storm 
drain. The table below summarizes pre development flows, which 
set the requirements for flows leaving the site post development. 

 

 Pre-development 

10-year flows 14.14 cfs 

10-year volume 32,626 cubic feet 

100-year flows 26.76 cfs 

100-year volume 61,789 cubic feet 
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Conclusion 

The increased post-development flow volumes from the development 
area will be contained within the proposed underground detention tanks. 
Treated flows and flows in excess of water quality treatment volumes will be 
discharged from the detention tanks to the private storm drain system at a rate 
equal to or less than the pre-development condition. Emergency overflow is 
provided for large back to back storms, which will leave the underground basin 
via sump and pump to the city’s storm drain system, which is being expanded as 
part of this project. The post-development flow volumes allowed to enter APN 
297-170-034 will be completely mitigated as a result of this development. Flows 
generated onsite from back to back 100-year storms will be contained within the 
proposed underground detention tanks. Therefore, there will be no increase in 
flows as a result of the proposed development. 

 
The proposed storm drain Line “A” will connect to the future RCFC&WCD 

maintained Line “A”, at the southwest corner of the project site, which is 
currently maintained on an interim basis by City and how the proposed private 
storm drain Line “E” will connect to the existing City maintained Line “E” located 
at the southeast corner of the project site. 
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Figure 1.1 PRE-DEVELOPMENT FLOW CALCULATIONS – 10-YEAR STORM 

Figure 1.2 PRE-DEVELOPMENT FLOW CALCULATIONS – 100-YEAR STORM 

Figure 2.1 POST-DEVELOPMENT FLOW CALCULATIONS – 10-YEAR STORM 

Figure 2.2 POST-DEVELOPMENT FLOW CALCULATIONS – 100-YEAR STORM 

Figure 3.1 NOAA ATLAS 14, VOLUME 6, VERSION 2 POINT PRECIPITATION  

Figure 3.2 HYDROLOGIC SOILS GROUP MAP FOR RIVERSIDE – EAST (PLATE C-1.16) 

Figure 4.1 PIPE SIZING CALCULATION (LINE A) 

Figure 4.2 PIPE SIZING CALCULATION (EAST) 

Figure 4.3 DETENTION TANK DETAIL 

Figure 5.1 PRE-DEVELOPMENT TRIBUTARY MAP 

Figure 5.2 POST-DEVELOPMENT TRIBUTARY MAP 
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