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I. PURPOSE AND SCOPE 
 The purpose of this study is to determine the necessary drainage and increased runoff mitigation 

improvements required for the proposed industrial development project referred as First Industrial 
Sinclair, located at 100 W. Sinclair Street, Perris CA. 

 
The scope of the preliminary study includes the following: 
 
1. Determination of points of flow concentration and watershed subareas for onsite and offsite 

areas. 
2. Determination of the onsite 100-year peak storm flows based upon the post-project onsite and 

existing condition offsite areas utilizing the Rational Method as outlined in the Riverside 
County Flood Control & Conservation District Manual (ref 1). 

3. Determine the onsite 100-year peak storm flows based upon the post-project condition for the 
1, 3, 6, & 24-hour storm duration utilizing the Unit Hydrograph Method as outlined in the 
Riverside County Flood Control & Water Conservation District Hydrology Manual. 

4. Determine the required facilities to mitigate the onsite 100-year peak storm flows to levels that 
are equal or less than the existing condition flow rates and levels that do not exceed the 
hydraulic capacity of the existing storm drainpipe outlet (30”x19” arch RCP). 

5. Determine the required storm drain infrastructure to flood protect the project site for the 100-
year storm event. 

6. Preparation of a hydrology report, which consist of hydrological and analytical results and 
exhibits. 
 

 
II. PROJECT SITE AND DRAINAGE AREA OVERVIEW 

The proposed development project is comprised of two parcels with a total of 19.56 acres that 
currently contain two separate buildings and improvements with commercial and light industrial 
uses. The property will be demolished, and a parcel merger will be processed for the new 
development proposed as an industrial/distribution warehouse facility comprised of a single 
building with 427,224 square feet, 70 trailer docks, as well as trailer and auto parking, landscaped 
areas, storm drain infrastructure that which include dual subsurface chamber system and two 
bioretention basins.   

The parcels are bounded by Sinclair St to the south, a vacant parcel and Perris Ave to the east, and 
to the north a vacant parcel and Morgan St, to the west there is an existing warehouse facility (see 
Figure 1).  The property at 100 W. Sinclair Street is 13.66 acres (Parcel 1) with an existing 150,000 
square-feet light industrial building, concrete and asphalt pavements, and minor landscaped areas. 
The property at 200 Sinclair Street is 5.9 acres (Parcel 2) currently operating as recycling facility 
with approximately 48,000 square feet building with asphalt pavement throughout and minor 
landscaped areas. 

The existing topography for the two parcels is relatively flat and generally drains towards the east 
via surface improvements.  In parcel 1 there are no visible onsite storm drain improvements except 
for an existing headwall with a single 30”x19” arch pipe that serves as an outlet to both parcels 1 
and 2.   



- 7 - 

PRELIMINARY DRAINAGE STUDY – 100 W SINCLAIR ST 
 

 

 

Per City record drawings, the arch pipe was designed to convey a 100-year frequency storm event 
flow rate of 21-cfs, and using the parking lot to pond a maximum depth of 3-feet, which is to the 
top of the existing headwall of the outlet arch pipe.  The outlet pipe is located near the mid-section 
of the easterly property line.  It extends to the east across the adjoining vacant parcel for 
approximately 280 feet; and constructed as part of the Precise Grading plan improvements on 
record per City of Perris DPR no. 99-0174 and file no. P-190 (See Appendix E).   

There are two drainage patterns on Parcel 2 under the existing developed conditions.  The sub area 
to the north of approximately 2.3 acres drains on the surface in a north and east direction.  Storm 
flows are intercepted by curb and gutter improvements along the north and east of the property and 
directed to a sump drop inlet and into a dual Maxwell IV drywell system located on the northeast 
corner within the auto parking stalls.  It appears that the sump inlets and drywells are intended for 
water quality mitigation, therefore when storm flows exceed the capacity of the inlets, ponding 
would occur but eventually storm water will overtop the sump and flows would “run-on” into Parcel 
1 across the parking lot towards the headwall and outlet pipe located at the low point.   

The sub area to the south drains via the surface to south and to the east; roughly 2 acres drains to a 
trench drain at the easterly driveway, where they are directed to a second set of Maxwell IV drywell 
system, also assumed to be used for water quality mitigation and any excess flow (beyond the 
capacity of the trench drain) will be picked up and conveyed easterly by Sinclair Street (Private) 
via curb, and gutter improvements. Storm water developed from a small area to the west parking 
lot drains directly to the south towards Sinclair and appears that it is without any water quality 
mitigation; once on Sinclair storm flows travel east via curb and gutter improvements, and enter 
Parcel 1, where flows continue east until it reaches a midblock cross gutter, then they are directed 
to the north through Parcel 1’s parking lot and to the outlet pipe located at the low point.   

Therefore, for the purposes of this study, it is assumed that the existing developed design flows 
(e.g., 100-year) from Parcel 2 are not contained and is tributary to the existing single 30”x19” outlet 
arch pipe. The storm water flows developed from the existing parcels are released into an open 
depressed concrete apron and collected by an existing headwall with a battery of (5) 28”x18” 
Corrugated Metal Pipe Arch (CMPA) that cross under Perris Boulevard as shown in the storm drain 
Line D improvement plans, sheet 9 of 10 with city file No. P8-1027.  Storm flows continue easterly 
and discharged to Riverside County Flood Control District’s (RCFCD) Perris Valley Master 
Drainage Plan (MDP) Lateral “G-2”; which connects to the San Jacinto River and ultimately to 
Lake Elsinore Basin.  

In the new proposed developed conditions, mitigated storm flows will be directed to the existing 
outlet pipe, mimicking the current conditions and mitigate runoff for the 100-year event to levels 
that are “at or below” the current conditions; and that it does not exceed the design flow rate of the 
existing outlet pipe.   
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III. HYDROLOGY 
 
The Riverside County Flood Control and Water Conservation District Hydrology Manual 
(Reference 1) was used to develop the hydrological parameters for the hydrology analyses. The 
rational method was used for the analyses and the computations were performed using the computer 
program developed by Civil CADD/Civil Design. 
  
The intensity (in/hour) for the 10-year and 100-year storm frequency and the 10-minute and 60-
minute duration was obtained using Plates D-4.3-4 and E-5.1-6 of the Hydrology Manual and 
summarized in the table below; a copy of the district’s table is included in this report in Appendix 
E. 
 
Rainfall Intensity Table: 

 
 
 

 
 
 
 
 
 

 
 
The project site is underlain by A and C type soils, as show in the Onsite Hydrologic Soil Unit 
Exhibit (Figure 4); this GIS exhibit is based on the U.S. Department of Agriculture Natural 
Resources Conservation Service Web Soil Survey. A Web Soil map was generated for the project 
site and included in Appendix E. 
 
For all storm events, Antecedent Moisture Condition (AMC) II shall be utilized. 
 
The hydrology utilized the following land use covers: 

 
Land Use Cover Runoff Index Number  

(Soil “A”) 
Pervious Ratio 

Commercial 32 0.1 
 

The existing and proposed project condition analyzed the watershed areas as commercial. The 
rational method analysis used a single watershed area designated as “A” with numerical sub-
designations. 
 
Rational Method Analyses 
 
The existing and proposed project rational method hydrology calculations have been included in 
Appendix A and B. The existing project rational method hydrology map has been included as 
Figure 2, the proposed project rational method hydrology map as Figure 3. 
 

Storm Event & Duration Rainfall (inches) 

2-Year, 1-Hour 0.47 
 100-Year, 1-Hour 1.23 

2-Year, 3-Hour 0.80 
100-Year, 3-Hour 1.88 
2-Year, 6-Hour 1.03 

100-Year, 6-Hour 2.50 
2-Year, 24-Hour 

 
1.70 

100-Year, 24-Hour 4.38 
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Here below is a summary flow rate table between existing and proposed conditions: 
 
 
 
 

 
 
 
 
 
 

Unit Hydrograph Analyses 
 

To determine the increased runoff mitigation required for the project, a Unit Hydrograph 
calculation was performed using a lag time that was calculated using the longest water course, the 
upstream length of the longest water course to the centroid and the difference in elevation between 
the highest and lowest point on the proposed hydrology map. 
 
The post project condition was calculated perviousness was calculated using a unit area method to 
determine the average perviousness for each sub area. 
 
The following tables summarize the unit hydrograph calculations:  
 
 

WATERSHED STORM EVENT
PROPOSED PEAK Q 

(cfs)

PROPOSED TOTAL 

VOLUME (Acres)

100 YEAR, 1 HR 50.11 1.79

100 YEAR, 3 HR 28.48 2.60

100 YEAR, 6 HR 23.88 3.41

100 YEAR, 24 HR 9.54 5.85

A

TABLE 3. UNIT HYDROGRAPH ANALYSIS

 
 

IV. HYDRAULICS 
 
The project will utilize a combination of inlets, subsurface storm drain system, above ground 
retention basins, underground retention and detention chambers, and storm water lift station to 
collect, convey, mitigate water quality and the design peak flows, including draining the detention 
chambers and safely discharging storm water flows from the project site without exceeding the 
existing conditions.   
 
All onsite storm water will be collected via a combination of on an onsite storm drain system and 
two (2) above ground bio filtration basins. Flows that are collected by the storm drainpipe system 
will be directed to an underground bio-retention chamber system that will be used for water quality 
mitigation.  A CDS unit will be installed upstream of the underground bio-retention chambers and 
serve for pretreatment, but also to help by-pass larger storm events that will be directed to a separate 
underground detention chamber system. This detention chamber system will be sized to help 
mitigate the increase storm water runoff for the 100-year event to levels that are “at or below” the 
current conditions; and that it does not exceed the design flow rate of the existing outlet pipe.  
Lastly, due to physical constraints and the depth of the underground chambers the project will 

WATERSHED EXISTING Q10 (cfs) PROPOSED Q10 (cfs) DELTA Q10

A 27.4 28.3 0.9

TABLE 2. RATIONAL METHOD - ONSITE (Q10 YEAR, 1-HOUR)

 
 
 

WATERSHED EXISTING Q100 (cfs) PROPOSED Q100 (cfs) DELTA Q100

A 43.8 45.3 1.5

TABLE 1. RATIONAL METHOD - ONSITE (Q100 YEAR, 1-HOUR)
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require the use of a storm water lift station to be able to drain the underground detention chambers.  
The pump will be sized such that the underground detention chambers are drained within 48-hours 
but no more than 72-hours.  It is currently anticipated that this flow rate will not exceed 1-cfs (450 
gpm).   
 
The two (2) above ground bio-filtration basins will collect and treat surface flows.  They are 
designed with a maximum 6-inch ponding depth, and excess flows above the pond depth will enter 
the outlet structure and directed to the underground detention chamber system.  Two separate 
underground pipe chamber systems are proposed; one system is a retention chamber for water 
quality mitigation and second system is a retention chamber for stormwater mitigation.   
 
Both chamber systems are connected with a pipe and a manhole/weir structure.  The weir in the 
vault structure is set to meet the elevation of the required water quality design capture volume 
(DCV); and once water rises beyond the DCV elevation it will overtop the weir and flow into the 
detention chamber.  The DCV elevation in the retention chamber is 1451.87.  The underground 
detention basin chambers are connected to a storm water lift station that will pump flows to a 6-
inch force drain line; this line will extend and connect to an onsite manhole and a 24-inch gravity 
storm drain line that connects to the existing outlet arch pipe.   
 
A WSPG analysis was done for the outlet pipe and determined that the max flow rate that the 
existing arch RCP outlet pipe can convey is 21.5-cfs.  Onsite street capacity calculations (See 
Appendix D) were also provided for sections D-D, E-E, F-F, G-G, H-H and I-I. These sections can 
be found on the conceptual grading plans (Figure 6). The assumption made was when the system 
failed the emergency overflow will be Sinclair St.  
 
V. WATER QUALITY & INCREASED RUNOFF MITIGATION 
As described under the Hydraulics section, to mitigate for water quality the project proposes to use 
two (2) above ground bio-filtration basins and one (1) underground bio-retention chamber system.  
A CDS unit will be installed upstream of the underground bio-retention chambers and serve for 
pretreatment. The above ground bio-filtration basins will collect and treat surface flows.  They are 
designed with a maximum 6-inch ponding depth; excess flows above the pond depth will enter the 
outlet structure and directed to the underground detention chamber system.   
 
The water quality calculations and discussion have been provided in the Water Quality 
Management Plan. The required water quality volume (DCV) for the project site is 185,130 ft3 

(0.84 acre-ft). The bio-filtration basins are providing 0.24 acre-ft of storage, and 0.60 acre-feet 
will be provided in the underground bio-retention chamber system. The calculation for the Design 
Capture Volume (DCV) has been included in Appendix E. 
 
Infiltration testing was performed within the proposed basin location. The area in the proposed 
detention system provides a rate of approximately 3.1 in/hr, which an average based on the 
recommendations from the geotechnical report, and after applying a safety factor in accordance 
with the technical guidance manual, the design infiltration rate is calculated to be 1.03 in/hr, this 
rate was utilized in the design of the chamber system.  
 
For increase storm water mitigation, the project will use an underground detention chamber system 
sized to mitigate the increase storm water runoff for the 100-year event for the 1, 3, 6 and 24-hour 
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storm duration to levels that are “at or below” the current conditions; and that it does not exceed 
the design flow rate of the existing outlet arch pipe, whichever is lower. In this case, the design 
flow rate for the existing conditions is the lower flow rate at 21-cfs.  However, a WSPG analysis 
was performed for the existing arch pipe and results show that the arch pipe can convey a maximum 
of 21.5 cfs (vs. 21-cfs) and it is being referred in this report as the maximum allowable flow rate.  
 
However, a storm water lift station will be required to drain the detention system due to the existing 
outlet pipe being at a shallow depth compared to the onsite storm drain system.   The pump will be 
sized such that the underground detention chambers are drained within 48-hours but no more than 
72-hours.  It is currently anticipated that this flow rate will not exceed 1-cfs (450 gpm), and below 
the maximum allowable flow rate. 
 
Furthermore, to assure that there is enough storage to mitigate the 100-year frequency storm event, 
we used the results from the Unit Hydrograph analysis for each of the storm durations and 
compared them to determine which storm events had flow rates above the 21.5-cfs (maximum 
allowable) but with larger storm volume demand.  In this case, the 100-year 6-hour storm is the 
critical storm that was selected.  
 
From the recess limb of the proposed condition 100-year, 6-hour storm event, the flow rate that is 
equal or less than the “maximum allowable discharge” of 21.5-cfs is 14.54 cfs and producing a 
storm water volume for this flow rate of 3.21 ac-ft and a total storm volume of 3.41 ac-ft.  The 
volume of the underground detention chamber is 3.46 ac-ft and will capture 100% of the total storm 
thus a conservative approach, knowing that increase flow mitigation will be provided. 
 
Stormwater mitigation information for watershed “A” can be seen in the table 4 provided below: 
   

 

WATERSHED 

AREA

100 YEAR 

STORM 

DURATION 

(hrs)

PROPOSED 

PEAK Q 

(cfs)

PROPOSED TOTAL  

STORM VOLUME 

(AF)

*MAXIMUM 

ALLOWABLE 

DISCHARGE 

(cfs)

MINIMUM 

REQUIRED 

DETENTION 

(AF)

MAXIMUM 

ALLOWABLE 

DISCHARGE 

(cfs)

**PROPSOED 

LIFT STATION 

DISCHARGE 

(cfs)

U/G 

RETENETION 

VOLUME (AF)

STORM 

CAPTURE

1 50.11 1.79 18.10 1.62 100%

3 28.48 2.60 14.26 2.39 100%

6 23.88 3.41 14.87 3.21 100%

24 9.54 5.85 - - 59%

1.00 3.46A 21.50

Table 4. UNIT HYDROGRAPH VOLUME ANALYSIS

 
 
For the 100-year, 24-hour storm, the peak flow rate is 9.54 cfs and less than the maximum allowable 
of 21.5-cfs, therefore flow mitigation is not required. However, the storm volume produced at the 
peak flow rate is 3.79 ac-ft and total storm volume is 5.85 ac-ft which both exceed the volume 
provided by the underground detention chamber.  
 
The maximum pond depth in the parking lot at the lowest point is 1.5-feet (18”), the elevation is 
1659.46’ and located at the mid-section of the southwest bio-filtration basin.  The volume provided 
in the trailer parking lot based is 0.29 ac-ft, the combined total volume between parking lot and 
underground detention chamber is 3.75 ac-ft, and less than total storm volume produced of 5.85 
ac-ft.   
 
This will result in storm water bubbling out of the drop inlet structures at a peak flow rate of 9.54 
cfs, ponding in the trailer parking lot up to a depth of 1460.99’, this is the high point on Sinclair 
private drive, then storm water will overtop and flow easterly using Sinclair Street as an emergency 
overflow and ultimately flowing towards Perris Boulevard.   



- 12 - 

PRELIMINARY DRAINAGE STUDY – 100 W SINCLAIR ST 
 

 

  
VI. FINDINGS 
 
The hydrology analyses evaluated the proposed development to determine the necessary drainage 
improvements required to mitigate flows for increased runoff. It has been concluded that: 
 
1. Storm water attenuation/mitigation is provided. 

 
2. The proposed bio-filtration basins and bio-retention “infiltration type” subsurface system will 

adequately mitigate for water quality. 
 

3. The proposed drainage facilities will adequately convey the 100-year flows and provide flood 
protection to the project site. 
 

 
 
VII. REFERENCES 
 
1. Riverside County Rational Method from RCFC & WCD Hydrology Manual, dated April 

1978 
2. CIVILDESIGN Engineering Software, 1989-2014; Riverside County Rational Method 

Module, version 9.0.  
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FIGURE 2:  
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FIGURE 7:  
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