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Background 

Anton Mission Grove, LLC (Applicant) plans to redevelop an area with mixed use-urban land use in the City 

of Riverside (City), California. The planned project, Mission Grove Apartments (Development), is located 

Northwest of Mission Grove Parkway and Mission Village Drive intersection. A copy of the Development’s 

site plan is included as Attachment A. The purpose of this study is to understand the impact that the 

Development could have on the City’s wastewater collection system. A hydraulic evaluation was completed 

by updating the hydraulic model developed as part of the City's 6767 Update of the Integrated Master Plan 

for the Wastewater Collection and Treatment Facilities (Master Plan Update). This memorandum describes 

the model update, evaluation criteria, and hydraulic evaluation. 

Model Update 

The hydraulic model developed by Carollo Engineers, Inc. (Carollo) included pipelines that are 87 inches in 

diameter and larger. Some smaller-diameter sewers (9 inches in diameter and smaller) are also included in 

the hydraulic model, where needed, for connectivity. The major model updates for the purpose of this 

analysis included updating wastewater flows, extending the hydraulic model, and the point of connection in 

the hydraulic model. 

The Development consists of approximately :.: acres of mixed use-urban land use. The proposed 

development land use differs from the 678: General Plan of commercial. The new average dry weather flow 

(ADWF) from the Development was developed by Carollo using the same method as in the Master Plan 

Update and is summarized in Table 8. For the hydraulic evaluation, the net additional loads associated with 

the project were allocated to the modeled manhole as ADWF. It was assumed that there was a change in the 

rain derived inflow and infiltration (RDII) during a wet weather flow (WWF) event due to the development 

during the existing conditions. 

During the hydraulic model build, the ADWF and RDII was connected to Manhole (MH) :O8>:, which is 

where the Developers site plan shows the development connecting to, as shown on Figure 8. The 9-inch 

sewers downstream of MH :78>: were not included in the City’s model, but eventually discharge to MH 

:O8>>, which is part of the City’s model. The hydraulic model was updated to include the 9-inch pipe 

segments between MH :O8>: and MH :O8>>, shown in purple on Figure 8. The existing model loads were 

reallocated along the added in pipelines. The sewer between the proposed Development and MH :78>: is 

noted as an 9-inch line but was not included in the City’s GIS. 

Date: 88/6@/6766 

Project No.: 678ABB 
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Table 8 Dry Weather Flow – Summary 

 Acre (ac) 
Flow Factor(8) 

(gpd/ac) 
ADWF (gpd) 

Master Plan Update :.: >87 >,76: 

Proposed Development :.: @,677 @8,A97 

Net Additional Flows -- -- 6B,AC8 

Notes: 

Abbreviations: ac – acre; gpd – gallons per day; gpd/ac – gallons per day per acre. 

(8) Source: Update of the Integrated Master Plan for Wastewater Collection and Treatment Facilities. 

 

 

Figure 8 Vicinity Map 

Evaluation Criteria 

The evaluation criteria used in this this study are consistent with the evaluation criteria used in Volume @, 

Chapter C: Planning Criteria and Design Flows (Chapter C) of the Master Plan Update. This section provides a 

brief description of the evaluation criteria used in this study. 

The primary criterion used to identify capacity-deficient sewers or to size new sewer improvements is the 

maximum d/D. The d/D value is defined as the depth of flow (d) in a pipe during peak (design) flow 

conditions divided by the pipe’s diameter (D). The maximum depth criteria were evaluated under peak wet 

weather flow (PWWF) conditions. The PWWF design storm is a 87-year 6B-hour storm event. The maximum 

depth criteria are summarized in Table 6. The following explains these criteria in more detail: 
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• Flow Depth for Existing Sewers. Maximum flow depth criteria for existing sanitary sewers are 

established based on several factors, including the acceptable risk tolerance of the utility, local 

standards and codes, and other factors. Using a conservative d/D ratio when evaluating existing 

sewers may lead to unnecessary replacement of existing pipelines. Conversely, lenient flow depth 

criteria could increase the risk of sanitary sewer overflows (SSOs). Ultimately, the maximum 

allowable flow depth criteria should be established to be as cost-effective as possible while at the 

same time reducing the risk of SSOs to the greatest extent possible. For the City, existing pipelines 

were flagged if the d/D exceeded 7.:7. 

A capacity-deficient sewer (i.e., system bottleneck) raises the hydraulic grade line of upstream 

sewers, leading to backwater conditions. The greater the capacity deficiency, the higher water 

levels will surcharge upstream of the bottleneck pipeline (or pipelines). The hydraulic model is used 

to determine “backwater” pipelines to specify which specific pipelines are the actual root causes of 

the capacity deficiency. Capital projects are proposed to provide greater flow capacity for the 

deficient sewers, which eliminates the backwater conditions that cause surcharging. 

• Flow Depth for New Sewers. When sizing new sewer pipelines, it is common practice to adopt 

different flow depth criteria for various pipe sizes. Design d/D ratios typically range from 7.C to 7.:6, 

with the lower values typically used for smaller pipes, which may experience flow peaks greater than 

design flow or blockages from debris, paper, or rags. The recommended d/D criteria for sizing new 

trunk lines are also summarized in Table 6. For pipelines 87 inches and smaller in diameter, the 

maximum d/D value is 7.C or C7 percent of the pipeline depth. For pipelines that are 86 inches to 89 

inches in diameter, the recommended maximum d/D is 7.A>. For pipelines larger than 89 inches in 

diameter, the maximum d/D is 7.>C. 

Table 6 Maximum Flow Depth Criteria 

Pipe Diameter (inches) 
Maximum d/D Ratio  

(during PWWFs) 

Maximum d/D for Existing Sewer  

All Pipes 7.:7 

Maximum d/D for New Sewers  

87 Inches and Smaller 7.C7 

86 Inches to 89 Inches 7.A> 

Larger Than 89 Inches 7.>C 

Hydraulic Evaluation 

A capacity analysis entails identifying areas in the sewer system where flow restrictions occur or where pipe 

capacity is insufficient to convey PWWFs. Sewers that lack sufficient capacity to convey PWWFs create 

bottlenecks in the collection system that can potentially cause SSOs. This section discusses the impacts of 

the development and confirms if the recommended improvement project sizing developed in the Master 

Plan Update are still adequately sized. 

Existing Hydraulic Evaluation 

For the existing sewer collection system, the PWWF was routed through the hydraulic model along with the 

changes to the point of connections for ADWF and RDII. The purpose of the existing system evaluation is to 

verify that the existing system is appropriately sized to convey existing PWWFs plus the additional flows 

from the proposed land use change. The Master Plan Update did not identify improvements downstream of 
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the Development under existing conditions. The hydraulic analysis showed that the proposed Master Plan 

Update’s existing system is adequately sized for the proposed change in land use type. 

Future Hydraulic Evaluation 

The analysis of the future system was performed in a manner like the existing system analysis. The purpose 

of the future system evaluation is to verify that the future system improvements were appropriately sized to 

convey future PWWFs and to identify the locations of existing sewers that are adequately sized to convey 

existing PWWFs but cannot convey future PWWFs. The Master Plan Update identified one future system 

improvement downstream of the Development which is listed below.  

• New Parallel Trunk to Santa Ana Trunk Sewer (Project GM-+,). 

This project is identified on Figure 6. The timing of growth under future conditions is expected to occur 

within the planning horizon of this Master Plan Update, which is the year 67@>. As flows continue to increase 

in the future, there will be some areas of the collection system that cannot convey the future PWWF without 

flows exceeding capacity. The future capacity evaluation, including the proposed Development, did not 

identify new system deficiencies not already identified in the Master Plan Update or the existing hydraulic 

evaluation discussed above. The hydraulic analysis showed that the proposed Master Plan Update’s future 

project is adequately sized for the proposed redevelopment. 

 

Figure 6 Future System Improvements Identified in the Master Plan Update 
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Lift Station Capacity Analysis 

The Wood Road Lift Station is downstream of the proposed Development. In accordance with the 

established planning criteria, the downstream lift station was evaluated to determine if it has sufficient 

capacity to convey the maximum projected inflow from the 87-year 6B-hour design storm under existing and 

future conditions. A lift station with an influent peak inflow above firm pumping capacity (pumping capacity 

with the largest pump out of service) is flagged as deficient. Table @ summarizes the modeled lift station 

capacity analysis. It was determined that the Wood Road Lift Station has sufficient capacity to meet existing 

peak inflow and future peak inflow with the proposed Development. 

Table @ Lift Station Capacity Analysis 

Lift Station 
Existing Firm 

Capacity(8)(6) (mgd) 

Existing Peak 

Inflow(@) (mgd) 

Future Peak 

Inflow(B) (mgd) 

Existing 

Balance (mgd) 

Future Balance 

(mgd) 

Wood Road  A.:8 C.AB A.B@ 8.6> 7.B9 

Notes: 

(8) Source: City of Riverside Sewer Plans - https://wam.riversideca.gov/PWSurvey/sewer.asp & Regional Water Quality Control Plant 

Wastewater Lift Station Assessment January 677:. 

(6) Firm capacity is defined as the lift station capacity with the largest pump not operational. 

(@) Existing Peak Inflow is based on the hydraulic model's maximum flow into the wet well during the 87-yr 6B-hr design storm under 

existing conditions. 

(B) Future Peak Inflow is based on the hydraulic models' maximum flow into the wet well during the 87-yr 6B-hr design storm under build out 

conditions. 

Conclusion 

The evaluations showed that the Master Plan Update’s proposed improvement project is adequate to meet 

the requirements of the proposed Development for areas included in the City’s hydraulic model. As a result, 

no changes to the Master Plan Update are recommended to mitigate this proposed land use change. 
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CITY OF RIVERSIDE
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DATE PREPARED: JUNE 7, 2022

ASSESSOR'S PARCEL NUMBER

SITE ADDRESS

CIVIL ENGINEER

RCE 69317

ATTN: KRISTIN WERKSMAN, 

PHONE: (951) 782-0707

RIVERSIDE, CA 92507

1770 IOWA AVENUE, SUITE 100

RICK ENGINEERING COMPANY
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