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INTRODUCTION 
 

The purpose of this preliminary drainage analysis is to ensure that the 
proposed drainage system is designed to accept and convey onsite Q2 and Q100 
flows through the project site in a safe and non-destructive manner while 
adhering to the regional and local design requirements. 
  

The existing project site is a 1.9-acre lot in the City of Rialto. The entirety 
of the site is currently undeveloped and barren. The site is bounded by Riverside 
Avenue to the east, Resource Drive to the south, a FedEx distribution center to 
the west, and currently undeveloped property to the north. An existing catch 
basin at the intersection of Resource Drive and Enterprise Drive (west of the 
Site) currently accepts site runoff. Based on the City’s Master Plan of Drainage, 
this catch basin ties into an existing 42” storm drain. This storm drain ties into an 
existing 120” storm drain main (XW2) before discharging into the Santa Ana 
River. Please see Appendix F for an annotated master plan of drainage. 
 

This project proposes to construct an industrial building alongside 
proposed parking, loading dock area, and landscaped areas. Stormwater 
generated onsite will be handled with a combination of an underground detention 
chambers facility, infiltration trench, and proprietary biofiltration facility (Filterra). 
The underground chambers will be sized to detain the 2-year 24-hour differential 
volume caused by development of the site. The proposed site drainage will 
continue to facilitate the existing off-site drainage path. Proposed site drainage 
will not deviate from the master plan of drainage as discussed previously. 
 

Per the San Bernardino Hydrology Manual, Rational Method calculations 
will be used to determine peak flow rates from the site in existing and proposed 
conditions to size pipes and flow-based BMPs. Unit Hydrograph calculations will 
be used to design volume-based BMPs.  
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DESIGN CRITERIA 
 
This Drainage Study was based on the following Design Criteria identified by the 
County of San Bernardino: 
 

1. Tributary flows must be routed through the site in a safe and non-
destructive manner. 

 
2. Increased pre and post development flow differential must be mitigated to 

the maximum extent practicable prior to release downstream. 
 

3. Underground Detention Chambers will be sized to detain the 2-year 24-
hour differential volume. 
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DESIGN METHODOLOGY 
 
1.  RATIONAL METHOD – The Rational Method was used to determine the 
peak discharge for watersheds less than 1 square mile.  Civil Design Software by 
Bonadiman and Associates was used to model the rational method for the project 
site.   The following design data was used within our model:  
 

A. Rainfall (Rational) – Figure B of San Bernardino County 
Hydrology Manual was used to provide rainfall data. 

B. Infiltration – Soil Type “A” underlies the site area based on a 
review of a site-specific soil report generated by the USDA 
NRCS Web Soil Survey application. 

C. Antecedent Moisture Content (AMC) – AMC III was used for 
Rational calculations based on San Bernardino County 
Hydrology Manual’s recommendations for use with the 100-
year frequency storm. AMC II was used for the 2-year storm. 

 
 
 
2.    UNIT HYDROGRAPH - Unit hydrographs were used to determine the peak 
volume for the watersheds. Civil Design Software by Bonadiman and Associates 
was used to model the unit hydrographs for the project site. The following design 
data was used within our model: 
 

A. Rainfall (Rational) – Figure B of San Bernardino County 
Hydrology Manual was used to provide rainfall data. 

B. Infiltration – Soil type “A” underlies the site area based on a 
review of the NRCS soil report generated for our site. 

C. Antecedent Moisture Content (AMC) – AMC III was used for 
Rational calculations based on San Bernardino County 
Hydrology Manual’s recommendations for use with the 100-year 
frequency storm. AMC II was used for the 2-year storm. 

D. SCS Curve Numbers – Pervious Areas: 67 was used for 
existing conditions, 32 was used for proposed conditions based 
on review of the San Bernardino County Hydrology Manual, 
Figure C-3. Impervious Areas: 98 was used for proposed 
impervious surfaces based on San Bernardino County 
Hydrology Manual recommendations. 

E. Pervious Fraction – 1.0 was used for existing conditions. For 
proposed conditions, pervious fractions of 0.01,0.17,0.02, and 
0.63 were calculated and utilized for DMA A,B,C, and D, 
respectively. 
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NARRATIVE 
 
On-Site Hydrology - Existing Conditions 
 

The existing 1.86-acre site ranges in elevation from approximately 945 
feet along the northern property line to approximately 918 feet at the southwest 
corner.  Stormwater generated onsite sheets flows southwesterly toward 
Resource Drive. Upon reaching the street, runoff is conveyed via an existing curb 
and gutter to an existing catch basin at the intersection of Enterprise Drive and 
Resource Drive. From here, runoff is transported to the Santa Ana River via 
existing storm drains per City of Rialto Master Plan of Drainage. 
 

It should be noted that there is an existing crude and nonengineered 
drainage ditch that runs along the eastern property line within the public right of 
way.  However, site runoff does not reach this existing ditch due to an existing 
parallel ridgeline that prevents site runoff from reaching the ditch.  
 
 
DMA A 
 

DMA A (Drainage Management Area A) is defined as the 1.86-acre area 
tributary to Resource Drive and is the only tributary area for this site under 
existing conditions. Peak flow rates for this tributary area for 2-year and 100-year 
storm events are 2.06 CFS and 5.52 CFS, respectively. Peak volumes for this 
tributary area for 2-year and 100-year storm events are 2,857 CF and 26,558 CF, 
respectively. 
 
On-Site Hydrology - Proposed Conditions 
 
DMA A 
 

DMA A is defined as the 0.61-acre tributary area to a proposed 
underground detention/infiltration chamber facility located underneath the surface 
of DMA A. Runoff produced from DMA A comes from the northwest area of the 
proposed building roof, loading dock, and private parking area. Overflow from the 
underground chambers will be conveyed via a 12-inch storm drain to a proposed 
concrete U-channel. This U-channel will convey overflow to an under parkway 
drain discharging to an existing curb and gutter. From here, site runoff from DMA 
A will continue the current/existing flow path to the previously mentioned existing 
catch basin.  

Peak flow rates for this tributary area for 2-year and 100-year storm 
events are 1.47 CFS and 2.98 CFS, respectively. Peak volumes for this tributary 
area for 2-year and 100-year storm events are 4,643 CF and 11,783 CF, 
respectively. 
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DMA B 
 

DMA B is defined as the 0.61-acre tributary area to a proposed Infiltration 
trench located in the southwestern corner of the site. Runoff produced from DMA 
B comes from the southwestern area of the proposed building roof, visitor 
parking lot, and several landscaped areas. Overflow from the infiltration trench 
will be conveyed via a 4” drain until reaching the aforementioned under parkway 
drain at the southwestern corner of the site. From here, site runoff from DMA B 
will continue along the existing street gutter to the existing catch basin.  

Peak flow rates for this tributary area for 2-year and 100-year storm 
events were 1.94 CFS and 3.91 CFS, respectively. Peak volumes for this 
tributary area for 2-year and 100-year storm events were 3,759 CF and 9,256 
CF, respectively. 
 
DMA C 
 

DMA C is defined as the 0.56-acre tributary area to a proposed Filterra 
biotreatment facility located in the southeastern corner of the site. Runoff 
produced from DMA C comes from the eastern area of the proposed building roof 
and a landscaping area running parallel to the side of the building. Runoff will be 
conveyed to the Filterra facility via a concrete U-channel. As this U-channel 
approaches the Filterra facility, runoff will be transported underneath a proposed 
sidewalk via an under sidewalk drain. After traveling through this under sidewalk 
drain, runoff will flow onto the surface of the Filterra facility via a gravel rip-rap. 
Overflow from this facility will be discharged into the existing street curb and 
gutter via proposed parkway drain at the southeastern corner of the site. From 
here, site runoff from DMA C will continue along the existing street gutter to the 
existing catch basin. 
 Peak flow rates for this tributary area for 2-year and 100-year storm 
events were 1.08 CFS and 2.20 CFS, respectively. Peak volumes for this 
tributary area for 2-year and 100-year storm events were 4,151 CF and 10,306 
CF, respectively. 
 
 
DMA D 
 

DMA D is classified as a 0.09-acre self-retaining area per the site’s 
Preliminary Water Quality Management Plan (PWQMP). Runoff generated by the 
design storm, specified in Form 4.2-1 of the site’s PWQMP, will be contained and 
retained within its own boundaries. Runoff from impervious areas will be 
dispersed onto adjacent pervious areas. 
 Peak flow rates for this tributary area for 2-year and 100-year storm 
events were 0.25 CFS and 0.50 CFS, respectively. Peak volumes for this 
tributary area for 2-year and 100-year storm events were 344 CF and 928 CF, 
respectively. 
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On-Site Hydrology – Pre/Post Differential  
 
 In order to compare pre/post differential flow rates and volumes for the 
site, flow rates and volumes calculated through analyzing 2-year and 100-year 
return frequency storms for all four DMAs must be summed accordingly. This 
summation reflects the fact that in both existing and proposed conditions, site 
runoff is conveyed to the same City of Rialto catch basin on Resource Drive. 
 

 Pre (Existing) ∑ Post (Proposed) Differential 
2-Year Q, CFS 2.06 4.74 2.68 

100-Year Q, CFS 5.52 9.59 4.07 
2-Year V, CF 2,857 12,897 10,040 

100-Year V, CF 12,897 32,273 19,376 
 
 

The above table shows pre/post differential values for flow and volume for 
both 2-year and 100-year return year frequency storms. Increased pre and post 
development flow differential will be mitigated to the maximum extent practicable 
prior to release downstream in accordance with County of San Bernardino 
requirements and applicable local ordinances.  
 
2 Year Pre/Post Differential Volume Detention 
 

Per the above table, the 2-Year Pre/Post Differential Volume that must be 
detained on-site is 10,040 CF. Contech ChamberMaxx Underground Detention 
Chambers will be used to detain this differential volume. Using the sizing tools 
provided by Contech, a total of 103 chambers will be used to store 10,059 CF of 
runoff volume. The footprint of this facility will be 49’ x 85’ with a total surface 
area of 4,165 SF. Once the facility is full, runoff will escape through an overflow 
riser routed. Sizing calculations and other relevant information for this facility has 
been provided in Appendix E. 
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CONCLUSION 
 
This preliminary hydrology study was prepared to ensure that the proposed 
development was capable of meeting the County of San Bernardino’s design 
criteria, including requirements for a site-specific WQMP. 
 
The proposed development has been designed to perpetuate existing drainage 
patterns without created hydrologic conditions of concern. The proposed system 
can convey on-site flows through the site in a safe and non-destructive manner. 
In addition, Contech ChamberMaxx Underground Detention Chambers will be 
used to detain the pre/post differential volume for a 24-hour 2-year storm event. 
 
Due to the 24-hour 2-year storm event differential volume being detained on-site, 
the existing engineered downstream stormwater infrastructure serving the site 
(catch basin on Resource Drive and storm drains discharging to the Santa Ana 
River) will remain capable of accommodating the discharged flows and volumes 
from the site in a non-destructive and safe manner.  
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Appendix A- 
 

Hydrology Exhibit - Existing Conditions  
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Appendix B- 
 

Hydrology Calculations - Existing Conditions  
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Appendix C- 
 

Hydrology Exhibit - Proposed Conditions  
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Appendix D 
 

Hydrology Calculations - Proposed Conditions  
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Appendix E 
 

Underground Storage Chamber Sizing Calculations and Plans 
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Appendix F 
 

Rialto Master Plan of Drainage 
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HYDROLOGY UPDATE

VOLUME IV

*

* *

RENAISSANCE
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DRAINAGE
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E. HIGHLAND AVE.
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SAN BERNARDINO COUNTY STORM DRAIN 3-5 BOUNDARY

SAN BERNARDINO COUNTY STORM DRAIN 3-4 BOUNDARY

SAN BERNARDINO COUNTY STORM DRAIN 3-3 BOUNDARY

SAN BERNARDINO COUNTY STORM DRAIN 3-2 BOUNDARY

MASTER PLAN DRAINAGE BOUNDARY

CITY OF RIALTO BOUNDARY

SAN BERNARDINO COUNTY STORM DRAIN 3-1 BOUNDARY

PROPOSED MASTER PLANNED FACILITIES

HYDRAULIC NODE LABEL

STORM DRAIN MAIN SEGMENT

EXISTING STORM DRAIN MAIN SEGMENT

STORM DRAIN LATERAL SEGMENT

EXISTING STORM DRAIN LATERAL SEGMENT

HYDRAULIC NODE

STORM DRAIN JUNCTION/TRANSITION

SUBAREA BOUNDARY

EXISTING RIALTO STORM DRAIN

EXISTING SAN BERNARDINO COUNTY STORM DRAIN

PROPOSED RENAISSANCE SPECIFIC PLAN MASTER PLANNED FACILITIES
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