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PRELIMINARY DRAINAGE STUDY 

(HYDROLOGY AND HYDARULICS) 

FOR 

B.I.G. PATTERSON INDUSTRIAL 

(PRELIMINARY ENGINEERING) 

 

CASE #: PPT220024 

 

REVISION PAGE 

 

May 4, 2023 

 

This report presents revisions to the previous version of the drainage study, dated August 23, 

2022, to address an outstanding (remaining) drainage related comment provided by Mr. Daniel 

Aguirre and Ms. Amy McNeill (Riverside County Flood Control Department).  The comment is 

dated February 16, 2023. Provided below is the remaining comment, followed by a response by 

SDH & Associates, Inc. 

 

1. Without an adequate outlet available for the site, flows leaving the site will need to be 

dissipated to help perpetuate the existing natural drainage patterns and conditions with 

respect to tributary drainage area, outlet points, and outlet conditions. 

 

After contacting Ms. Amy McNeill and Mr. Daniel Aguirre for further clarification 

on April 3, 2023, Ms. McNeill provided the following context for the comment:  “To 

perpetuate the natural drainage path (sheet flow across Patterson Avenue), at 

minimum flows from PPT220024 need to get across Patterson Avenue to the east 

side and travel the existing sump location on the east side of Patterson and north of 

the railroad.” 

 

In order to resolve this item, a conference call was held on April 26, 2023 with the 

County of Riverside Transportation Department (led by Mr. Benjie Cho) and Flood 

Control Department, along with the project applicants for PPT220024 (this project) 

and PPT220026 (offsite developer) to determine an acceptable/feasible drainage 

concept related to the Patterson Avenue street improvement. As an option, a 

concrete gutter concept was presented but the concept would not be acceptable to 

the Transportation Department. As a result of the discussion, the following drainage 

concept was discussed and found to be acceptable to all parties: 

 

• Collect the drainage from PPT220024 (near the southeasterly area of the 

project) and convey it using a shallow culvert that would be structurally-

designed such that the top of the culvert facility would be flush with the 

street surface and support traffic loading. The culvert is directed in a 

southeasterly direction and outlet onto the southwesterly corner of 

PPT220026 development (by LDC). Based on Benjie’s recommendation, the 
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culvert is to be designed with 150% of the anticipated the 100-year peak flow 

rate (bulking factor) for the offsite run-on flow portion. Mr. Benjie Cho 

clarified a couple options in terms of maintenance. If the proposed drainage 

facility is to be maintained by the Transportation Department, the outfall 

shall have a forebay concrete splash pad (~10’ in length) with riprap (energy 

dissipater) along with additional 5’ to 10’ maintenance width. If the drainage 

facility is to be maintained privately, the forebay and additional maintenance 

width would not be necessary. 

 

As a result of the discussion and the drainage concept summarized above, the 

following items have been revised/added in the preliminary drainage study. 

 

� Section 3.3 – “Patterson Avenue – Drainage Crossing Concept” (Page 10) – A 

narrative summary discussion text has been incorporated. 

� Appendix B – “Drainage Study Map for Bridge-Patterson (On-site Post-

project)” – The on-site drainage study map has been revised to add 

supporting hydrologic data for the Patterson Avenue culvert sizing. It has 

been added under the “Hydrologic Summary” section on the exhibit. Also a 

relevant note has been added to the Patterson Avenue drainage culvert 

crossing concept. 

� Appendix D – Preliminary Culvert Sizing – A supporting preliminary culvert 

sizing calculation (per normal depth) has been prepared and incorporated at 

the end of Appendix D. Based on our discussion, a shallow culvert facility, 

6’(w)x1’(h), is proposed. 
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PRELIMINARY DRAINAGE STUDY 

(HYDROLOGY AND HYDARULICS) 

FOR 

B.I.G. PATTERSON INDUSTRIAL 

(PRELIMINARY ENGINEERING) 

 

CASE #: PPT220024 

 

REVISION PAGE 

 

August 23, 2022 

 

This report presents revisions to the previous version of the drainage study, dated April 13, 2022, 

to address the first review comments received from Mr. Daniel Aguirre (drainage study reviewer 

for the County of Riverside Flood Control Department).  The comments were received via email 

on June 22, 2022. A conference call was held with Mr. Daniel Aguirre and Ms. Amy McNeil on 

July 12, 2022 to discuss the drainage study comments for further clarification. Based on the 

discussion, the drainage study has been revised accordingly and written responses to the  two 

drainage study comments are provided below. 

 

1. For the street discharge, County Transportation requires 100-year flow depth less than 9-

in and velocity less than 1.5 fps across streets for the lower frequency storms. Please 

provide hydraulic calculations for the street capacity of Patterson Avenue to ensure that 

the proposed 100-year discharge of 25.6 CFS meets the County Transportation 

requirements. 

 

After the conference call with Mr. Daniel Aguirre and Ms. Amy McNeil on July 12, 

a follow-up coordination was made with the County of Riverside Transportation 

Department to confirm the above referenced criteria regarding the standard street 

discharge. Based on the criteria from the County of Riverside Transportation 

Department, the key check for street drainage, the normal depth in the street should 

be no more than 9 inches for the 100-year storm event. However, it was further 

clarified that the velocity requirement of 1.5 fps is pertaining to a situation where 

flows are conveyed across a street (i.e. – via cross-gutter, etc.), would not be 

applicable to flows along curb/gutter on one side of the street. The normal depth 

calculation was checked based on the anticipated contributing flow from Basin 100 

(larger of the two between Basin 100 and Basin 200), and the street normal depth is 

approximately 6 inches, which is less than the 9 inch threshold/criteria for depth for 

the 100-year peak flow rate. A copy of the supporting street gutter capacity 

calculation is provided at the end of Appendix D for your reference. Therefore, this 

supporting document should satisfy this comment. 
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2. An analysis for how pre-development on-site flows will impact the site was not included 

in the Preliminary Hydrology Report. The hydrology report shall include a pre-

development on-site runoff analysis using the District’s Rational Method. 

 

As requested and a follow-up to our conference call, the drainage study has been 

revised to analyze the pre-project (existing) condition hydrology along with 

supporting pre-project drainage study map. The hydrologic data summary in 

Section 2.0 has been expanded to include the results (three summary tables) for pre-

project condition, offsite run-on condition for on-site post-project, and on-site post-

project condition. Associated exhibit and supporting calculations for each condition 

are also provided in Appendix B now. The revised drainage study should address 

this comment. 
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1.0 INTRODUCTION 

 

1.1 Project Location 

 

This drainage study presents preliminary engineering hydrologic and hydraulic analyses for the 

proposed Bridge Investment Group (B.I.G.) Patterson Industrial project (herein referred to as “the 

project”). The project is located on Patterson Avenue, in the unincorporated portion of the Riverside 

County, bounded by Patterson Avenue to the east, undeveloped parcels to the west and south and a 

developed parcel to the north. Refer to Figure 1.0 for a Vicinity Map of the project. Applicable 

Assessor Parcel Numbers (APNs) are 317-140-016 and 317-140-047. 

 

1.2 Project Description 

 

The site is approximately 5.2 acres (parcel gross area) with approximately 5.0 acres of on-site 

drainage area. The proposed warehouse building footprint is approximately 107,968 square feet and 

there will be a total of 82 parking spaces to be provided. The proposed impervious and pervious 

footprints within the drainage management area are approximately 192,973 square feet and 27,554 

square feet, respectively. The project also includes frontage street improvements along frontage 

Patterson Avenue. This also includes minor improvement for the easterly frontage Patterson 

Avenue.  In order to comply with the Riverside County drainage and water quality management 

requirements, the project also includes construction of permanent stormwater BMPs. 

 

1.3 Drainage Characteristics 

 

In the existing condition, most of the site is vacant with little to no vegetation (mostly dirt). Runoff 

from majority of the site, labeled as “Basin 100,” surface-drains in a southeasterly direction via 

sheet-flow towards Patterson Avenue. The existing site expects some offsite run-on from the west 

and northwesterly parcels, as shown on the pre-project (existing) condition drainage study map 

located in Appendix B of this report. The anticipated offsite and on-site runoff from Basin 100 

(approximately 12.2 acres, including offsite and on-site areas) drain in a southeasterly direction 

towards Patterson Avenue. It is our understanding that there is no existing storm drain for 

connection in the frontage street, Patterson Avenue. As such, runoff from the site drains (sheet-

flows) southeasterly onto Patterson Avenue. The majority of the runoff from the project from Basin 
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100 appears to travel in southerly direction along Patterson Avenue. A smaller portion of the site 

near the northeasterly corner, labeled as “Basin 200” (approximately 0.4 acres) drains northeasterly 

to Patterson Avenue and it appears to drain northerly along Patterson Avenue towards Cajalco 

Road. 

 

Based on the RCFC&WCD’s Perris Valley Master Drainage Plan (MDP), runoff from the majority 

of the site (Basin 100) is within the MDP subarea “G-1” and intended (tabled) to eventually 

contribute to the MDP Lateral Line G-1 storm drain system further downstream, beginning just 

west of I-215. The MDP Lateral Line G-1 continues easterly and connects into the MDP Line G, 

which drains to the existing District’s Perris Valley Storm Drain Channel by Morgan Street. The 

Perris Valley Storm Drain Channel eventually drains to Canyon Lake and then Lake Elsinore. A 

smaller portion of the site in the northeasterly corner (Basin 200) is intended to be part of the MDP 

subarea “E-8”, which eventually drains to the MDP Lateral Line E-8 and then MDP Line E-8 along 

Ramona Expressway and discharges into Perris Valley Storm Drain Channel. 

 

In the post-project condition, the drainage characteristics will be maintained similar as compared to 

the pre-project condition. To provide a complete picture of offsite and on-site drainage in the post-

project condition, there are two drainage study maps in Appendix B: (1) Offsite Run-on Drainage 

Study Map (for post-project); and (2) On-site Post-project Drainage Study Map. The westerly and 

northwesterly offsite run-on will be collected by a network of proposed perimeter v-ditches and 

catch basins and conveyed/bypassed via proposed storm drain pipes along the northwesterly, 

westerly, and southerly edges of the project to a catch basin bubbler in the southeasterly landscape 

area and outlet to Patterson Avenue via a proposed sidewalk underdrain at the southeasterly corner 

of the site. The on-site runoff from Basin 100 (approximately 4.8 acres) will be directed to a 

proposed BMP located near the southeasterly corner of the project for flow attenuation and water 

quality treatment. The proposed BMP will consist of a combination of an underground storage 

facility (hard-bottom closed system) and a modular wetland system (MWS) for storm water quality 

treatment based on a volume-based approach. The on-site flows from Drainage Basin 100 will be 

attenuated based on the RCFC&WCD’s increased runoff criteria and overflow and mitigated flows 

will be designed to be pumped (via a mechanical pump downstream of the storage/treatment 

system) to the southeasterly landscape/riprap area and drain in the southeasterly direction towards 

Patterson Avenue via the same sidewalk underdrain mentioned above. To be consistent with the 
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MDP Perris Valley document, the on-site runoff from Basin 200 (approximately 0.2 acres) will 

consist of pervious landscape areas (considered as “self-treating area”) and drain to Patterson 

Avenue via a sidewalk underdrain. Since this drainage management area only includes a self-

treating area and result in a slight reduction in drainage area as compared to the existing condition, 

a flood control detention or treatment BMP would not be necessary for Drainage Basin 200. 

 

1.4 FEMA Flood Hazard Zone Information 

 

The project is shown on the FEMA Flood Insurance Rate Map (FIRM) number 0065C1410G, 

effective August 18, 2008 and labeled as Zone X.  No FEMA submittals are anticipated to be 

required for this project. For reference purpose, a copy of the FIRMette (reduced size) is included at 

the end of Appendix A. 

 

1.6 Water Quality Management 

 

In support of the preliminary site plan, a preliminary Water Quality Management Plan (WQMP) has 

been prepared for the project. The report is titled, “Preliminary Water Quality Management Plan for 

B.I.G. Patterson Industrial,” with a revised date of August 23, 2021 (or any revisions thereafter), 

prepared by SDH & Associates, Inc. (Job Number 2121). The preliminary WQMP documents how 

the project addresses the requirements regarding permanent stormwater quality management, in 

accordance with the stormwater guidance document titled, “2010 Water Quality Management Plan 

for the Santa Ana Region of Riverside County.” 
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Figure 1: Vicinity Map 
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2.0 HYDROLOGY 

 

Preliminary hydrologic calculations were prepared in accordance with the Riverside County Flood 

Control and Water Conservation District - Hydrology Manual, dated April 1978 (manual) for 

preliminary on-site storm drain sizing purpose. The Advanced Engineering Software (AES) 2016 

Rational Method Analysis (Version 23.0) program was used to perform the hydrologic analysis in 

this study. 

 

The AES hydrologic model is developed by creating independent node-link models of each interior 

drainage basin and linking these sub-models together at confluence points. The program has the 

capability to perform calculations for 15 hydrologic processes. These processes are assigned code 

numbers that appear in the results.  The code numbers and their significances are as follows: 

 

Subarea Hydrologic Processes (Codes) 

 

Code  1: Confluence analysis at a node 

Code  2: Initial subarea analysis 

Code  3: Pipe flow travel time (computer-estimated pipe sizes) 

Code  4: Pipe flow travel time (user-specified pipe size) 

Code  5: Trapezoidal channel travel time 

Code  6: Street flow analysis through a subarea 

Code  7: User-specified information at a node 

Code  8: Addition of the subarea runoff to mainline 

Code  9: V-Gutter flow through a subarea 

Code  10: Copy main-stream data onto a memory bank 

Code  11: Confluence a memory bank with the main-stream memory 

Code  12: Clear a memory bank 

Code  13: Clear the main-stream memory 

Code  14: Copy a memory bank onto the main-stream memory 

Code  15: Hydrologic data bank storage functions 
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In order to perform the hydrologic analysis; base information for the study area is required. This 

information includes the drainage facility locations and sizes, land uses, flow patterns, drainage 

basin boundaries, and topographic elevations. Compiled Hydrologic backup is included as 

Appendix A to this report.  

 

Area 

Drainage boundaries were delineated to distinguish areas with similar flow characteristics and 

hydrologic properties in order to determine peak flows at key points and facilitate hydraulic 

analyses. Drainage basin boundaries, flow patterns, and topographic elevations are shown on the 

hydrologic workmap for the site, included in Appendix B. 

 

Time of Concentration/Intensity 

The time of concentration was calculated using AES to determine the intensity for the 100-year 

storm events. The rainfall intensity was calculated in AES using the 10 and 60-minute intensity 

values for the project area using NOAA Atlas 14 Point Precipitation Frequency Estimates. An 

annotated chart has been included in Appendix A. 

 

Runoff Coefficient 

The runoff coefficients used for each minor basin were calculated by the AES software based on the 

user-specified information of the hydrologic soil group and the land use for each basin. The 

proposed land use information in each subdrainage area was used to estimate the anticipated runoff 

coefficient (as consistent with Plate D-5.6 of the Hydrology Manual). 

 

Hydrologic soil group data is available for the site through the Natural Resource Conservation 

Service (NRCS) Web Soil Survey, showing the site consisting of Hydrologic Soil Groups “A” and 

“C”. For the purpose of hydrologic calculations for the proposed condition, Soil Group C has been 

applied. Supporting information is included with Appendix A of this report. 

 

Topography 

The onsite project specific topography consists of 1-foot contours on the NAVD-88 vertical datum, 

provided by Arrowhead Mapping Corp. 
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2.1 Hydrologic Results 

 

The hydrologic results at key points of interest for the project are provided below and are divided 

into three (3) summary tables: Tables 2.1 (Pre-project/Existing Condition); Table 2.2 (Offsite Run-

on for On-site Post-project); and Table 2.3 (On-site Post-project) thru 2.3. The pre-project, offsite 

run-on, and post-project drainage characteristics discussion were provided in Section 1.2 of this 

report. 

 

Based on the RCFC & WCD’s Master Drainage Plan for the Perris Valley Area Land Use Map, it is 

understood the project and its immediate vicinity including the applicable westerly/northwesterly 

offsite areas were originally zoned for “Single-family 1/2-acre Residential”. Therefore, for the 

purpose of hydrologic analyses for the pre-project and offsite run-on conditions, the “Single-family 

½-acre Residential” land use category was applied. Then for the on-site post-project condition, the 

“Commercial (Industrial)” land use category was applied. The detailed hydrologic calculation 

results via AES Rational Method software are provided in Appendix B of this report, following 

respective drainage conditions (i.e. – pre-project, offsite run-on for on-site post-project, and on-site 

post-project). 

 

Table 2.1 – Pre-project (Existing) Hydrologic Data Summary (10-year & 100-year) 

 

Key Drainage 

Node ID3 

Pre-project Condition1 

Total Area (Acres) 
Peak Flow Rate, Q10 

(cfs)2 

Peak Flow Rate, 

Q100 

(cfs)2 

190 
(Basin 100 - Including Offsite & On-site) 

12.2 14.4 26.6 

290 
(Basin 200 – On-site) 

0.4 0.8 1.4 

 

Note: 

1: Refer to Appendix A for supporting information. 

2: “cfs”= cubic feet per second. 

3: Refer to Appendix B for Offsite Drainage Study Map and associated supporting hydrologic calculations. 
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Table 2.2 – Offsite Run-on Hydrologic Data Summary for Post-project (10-year & 100-year) 

 

Key Drainage 

Node ID3 

Offsite Run-on Condition for On-site Post-project1 

Total Area (Acres) 
Peak Flow Rate, Q10 

(cfs)2 

Peak Flow Rate, 

Q100 

(cfs)2 

1010 
(Westerly Offsite Run-on) 

6.5 8.2 15.0 

1020 
(Northwesterly Offsite Run-on) 

1.0 1.3 2.4 

1030 
(Northwesterly Offsite Run-on) 

0.1 0.2 0.4 

 

Table 2.3 – On-site Post-project Hydrologic Data Summary (10-year & 100-year) 

 

Key Drainage 

Node ID3 

On-site Post-project Condition1 

Total Area (Acres) 
Peak Flow Rate, Q10 

(cfs)2 

Peak Flow Rate, 

Q100 

(cfs)2 

105 
(On-site Catch Basin - Surface) 

1.0 1.8 3.1 

115 
(On-site Catch Basin - Surface) 

0.5 1.0 1.7 

135 
(On-site Curb Cut - Surface) 

0.7 1.2 2.1 

140 
(On-site Curb Cut - Surface) 

0.1 0.2 0.3 

Near 145 
(On-site Curb Cut - Surface) 

0.3 0.7 1.1 

145 
(On-site Catch Basin - Surface) 

1.2 1.9 3.4 

150 
(Overall On-site Flow to Storage) 

4.7 7.4 12.8 

160 
(Overall On-site Runoff) 

4.8 7.5 13.1 

1050 
(Overall Offsite Run-on) 

7.6 9.6 17.6 

190 
(Basin 100 - Drainage Outlet to Patterson Ave.) 

12.4 15.3 27.4 

290 
(Basin 200 - Drainage Outlet to Patterson Ave.) 

0.2 0.4 0.6 

 

Note: 

1: Refer to Appendix A for supporting information. 

2: “cfs”= cubic feet per second. 

3: Refer to Appendix B for Drainage Study Map  
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3.0 HYDRAULICS 

 

3.1 Hydraulic Methodology and Criteria 

 

The 10-year, 1-hour proposed peak flow rates determined using the Modified Rational Method 

(AES Rational Method) outputs are used to determine preliminary sizes for the on-site storm drain 

system. 

 

3.2 Inlet Sizing 

 

Inlet design calculations specific to the proposed surface catch basins (on-site and offsite) will be 

conducted during final engineering and calculation output will be incorporated in Appendix C. In 

the post-project condition, the on-site proposed private storm drain catch basins (inlets) will be 

designed to intercept, at a minimum, the 10-year, 1-hour peak flow rates. 

 

3.3 Storm Drain Sizing 

 

Preliminary storm drain sizing calculations were conducted in order to size the proposed on-site 

private storm drain pipes. The calculations were prepared using the 10-year, 1-hour peak flow rate 

output from the AES Rational Method and the Manning’s equation along with a sizing bump-up 

factor (typically in the range of 15 to 30%) in an effort to account for potential hydraulic losses.  

Typically, this calculation approach is adequate for on-site private storm drain sizing. If necessary, 

a more detailed hydraulic calculation may be provided on a case-by-case basis during final 

engineering to validate the required storm drain sizes. A summary of relevant on-site storm drain 

sizing calculations is provided in Appendix D. 

 

As indicated in Section 1.3, the westerly and northwesterly existing offsite run-on flows will be 

collected by a network of the proposed perimeter v-ditches and catch basins, and 

conveyed/bypassed via proposed storm drain pipes in a southeasterly direction towards Patterson 

Avenue. The proposed perimeter concrete v-ditches are expected to have 2:1 sides with depths 

ranging from 1.0 to 1.25 feet. Base on the normal depth calculations, the proposed v-ditches are 

designed with adequate capacity to convey the anticipated 10-year flow (with freeboard) as well as 

the 100-year flow. Supporting calculations are provided in Appendix D. Also, in response to 

comment, a street gutter capacity check was done and result is also incorporated in the Appendix. 
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Patterson Avenue – Drainage Crossing Concept 

Separately, a conference call with the County of Riverside Transportation and Flood Control 

Departments, along with applicants for this project (PPT220024) and offsite development 

(PPT220026), was held on April 26, 2023 to determine an acceptable drainage concept related to 

Patterson Avenue street improvement. This is being done, at minimum, to convey flows from 

PPT220024 across Patterson Avenue to the east side and travel in order to maintain the natural 

drainage path. Based on the discussion, a shallow culvert crossing is expected to be provided 

underneath Patterson Avenue. Since it’s a shallow facility and the top of the culvert will be flush 

with the street surface, the culvert facility is to be structurally designed to support traffic loading. 

Based on the preliminary takeoff calculation, a 6’(w) x 1’(h) culvert is to be provided at a 0.5% 

minimum slope. For the hydrology for this culvert sizing, the 100-year peak flow rate from the on-

site development (PPT220024) and associated offsite run-on flow were added. As requested by the 

County Transportation Department, a 50% bulking factor was applied to the offsite run-on flow 

portion. A combined 100-year peak flow rate of 39.5 cfs was used for this culvert sizing. Additional 

supporting data are shown on the On-site Drainage Study exhibit (Hydrology Summary) in 

Appendix B. Supporting preliminary hydraulic calculation (per normal depth) has been prepared 

and is incorporated at the end of Appendix D. 
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4.0 FLOOD CONTROL ASSESSMENT  

 

The project is expected to increase the peak flow rate as a result of the proposed improvements, 

specifically for Drainage Basin 100. As described in Section 1.0 of this report, the on-site runoff 

from Drainage Basin 100 will be directed to a proposed BMP located near the southeasterly corner 

of the project for flow attenuation and water quality treatment. The proposed BMP will consist of a 

combination of an underground storage facility (hard-bottom closed system) and a modular wetland 

system (MWS) for storm water quality treatment based on a volume-based approach. In order to 

address the RCFC&WCD’s increased runoff criteria (and for the preliminary design purpose), the 

10-year, 24-hour hydrograph volumes were determined using Hydrologic Modeling System (HEC-

HMS) for both on-site pre-project condition and post-project condition, in order to estimate the 

delta volume (“required volume”) for the underground storage facility. The mitigated flow as well 

as the overflow from the facility will be directed to a proposed mechanical pump downstream to 

outlet onto the southeasterly landscape/riprap area, prior to discharging the mitigated flows to 

Patterson Avenue via the aforementioned sidewalk underdrain. A summary of the preliminary 

detention calculation results (volume summary) is provided below in Table 4.1. 

 

Table 4.1 – 10-yr, 24-hour Runoff Hydrograph Volume Summary (Basin 100) 

Storm Event 
Runoff Hydrograph Volume Summary (acre-feet) 

Pre-project Post-project Delta BMP Capacity
1
 

10-year, 24-hour 0.55 1.07 0.52 0.59 

 Note: 

1. “Delta” = post-project runoff volume – pre-project runoff volume. 

2. The proposed underground storage facility is expected to have a volume capacity of approximately 0.59 acre-

feet at the relative elevation of 5.50’ in the storage facility. Above this elevation to the top of the system 

(relative elevation of ~7.17’) are anticipated to be used for conveyance and freeboard. 

 

Based on the global summary results from the HEC-HMS, the runoff volume difference between 

the pre-project condition and post-project condition is expected to be approximately 0.52 acre-feet.  

The proposed underground storage facility is expected to provide approximately 0.59 acre-feet up 

to the relative elevation of 5.50 feet. Therefore, it is expected that the proposed basin has adequate 

volume capacity to meet the Flood Increased Runoff Criteria.  Supporting documentation from the 

HEC-HMS, along with pre-project and post-project workmaps as well as project-specific 
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precipitation data from NOAA Atlas 14, are included in Appendix E of this report. Separately,  the 

westerly offsite run-on will be collected by a proposed perimeter v-ditch (and as-needed storm drain 

pipes) on the west and southerly edges of the project and conveyed around the site towards 

Patterson Avenue, discharged via a proposed sidewalk underdrain. 

 

In an effort to remain consistent with the MDP Perris Valley document, runoff from the remaining 

northeasterly portion of the site (approximately 0.2 acres from Drainage Basin 200) will consist of 

landscape areas (considered as “self-treating area”) and drain to Patterson Avenue via a sidewalk 

underdrain. Since this drainage management area only includes a self-treating area and result in a 

slight reduction in drainage area as compared to the existing condition, a flood control detention or 

treatment BMP would not be necessary for Drainage Basin 200. 

 

As a note, the project is exempt from the hydrologic condition of concern (HCOC) requirements, as 

it is located within the Riverside County WAP HCOC Exemption area approved on April 20, 2017. 
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5.0 CONCLUSION 

 

This drainage study presents preliminary hydrologic and hydraulic analyses for the proposed B.I.G. 

Patterson Industrial project. Hydrologic calculations were computed in accordance with the 

Riverside County Flood Control and Water Conservation District - Hydrology Manual, dated April 

1978 (manual). The Advanced Engineering Software (AES) 2016 Rational Method Analysis 

(Version 23.0) program was used for the rational method modeling in this study. The peak 

discharge rates for the 10-year and 100-year storm events with 1-hour storm frequency have been 

determined for the project. The relevant peak flow rates were used to determine the preliminary 

onsite storm drain sizes. As indicated in Section 1.3, the westerly and northwesterly offsite run-on 

flows are expected to be picked up by a network of proposed perimeter v-ditches and catch basins 

and conveyed/bypassed via storm drain pipes around the site toward Patterson Avenue, in order to 

maintain the existing drainage characteristics. To support, preliminary hydraulic calculations were 

performed the proposed perimeter v-ditches and storm drain pipes for the purpose of collecting and 

conveying offsite bypass flow around the site. An on-site preliminary detention calculation using 

HEC-HMS has been prepared for Drainage Basin 100 for the 10-year, 24-hour storm event to show 

that adequate storage volume is provided in the proposed storage facility to be in conformance with 

the RCFC&WCD’s increased runoff detention criteria. Drainage areas for Basin 200 will be 

reduced and primarily consist of landscape area (self-treating area); therefore, mitigation should not 

be required. In summary, no adverse impacts are anticipated to the downstream drainage facilities 

as a result of this project. 

 



 

Appendix A 

Hydrologic Backup Information 

 

Includes: 

1. Web Soil Survey Hydrologic Soil Group 

2. NOAA Atlas 14 Annotated Rainfall Intensity Chart 

3. FEMA FIRMette 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

GyC2 Greenfield sandy loam, 
2 to 8 percent slopes, 
eroded

A 0.0 0.1%

HcC Hanford coarse sandy 
loam, 2 to 8 percent 
slopes

A 3.2 27.2%

HgA Hanford fine sandy 
loam, 0 to 2 percent 
slopes

A 0.1 1.1%

MmC2 Monserate sandy loam, 
5 to 8 percent slopes, 
eroded

C 1.1 9.5%

MmD2 Monserate sandy loam, 
8 to 15 percent 
slopes, eroded

C 3.8 32.2%

RaB2 Ramona sandy loam, 2 
to 5 percent slopes, 
eroded

C 3.5 29.8%

Totals for Area of Interest 11.8 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Appendix B 

Modified Rational Method Results 

 
Includes: 

1. Pre-project Drainage Study Map (Offsite & On-site) 

2. Pre-project AES Rational Method Output (10-year & 100-year) 

3. Offsite Run-on Drainage Study Map for On-site Post-project 

4. Offsite Run-on AES Rational Method Output for On-site Post-project (10-year & 100-year) 

5. On-site Post-project Drainage Study Map 

6. On-site Post-project AES Rational Method Output (10-year & 100-year) 

  



 

Appendix C 

Inlet Sizing 

 
Note:  Detailed onsite inlet calculations will be conducted during final engineering at the time of the final 

drainage study and will be incorporated in this Appendix. 

 

 

 

 

  



 

Appendix E 

Preliminary Detention Calculation 

 

Includes: 

1. HMS workmaps (pre-project and post-project) 

2. NOAA Atlas 14 precipitation data 

3. Proposed BMP typical section details 

4. Proposed BMP rating curve information 

5. HMS key volume summary / output 

6. Pre-processor supporting materials (loss rate, effective rainfall, S-graph, PlateE.5-8) 

 


