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To:    

  

City of Rialto 

150 S Palm Ave  

Rialto, CA 92376 

 

From:   Taylor Thorig, P.E.. 

 Kimley-Horn and Associates, Inc.  

Date:   

  

September 30, 2022 

Subject:  2400 Highland Avenue: Sewer Feasibility Analysis 

 
 

 1. Introduction & Purpose 
 

The 2400 Highland Avenue development (Project) is proposing to construct a 1.1 million SF industrial facility 

with site parking, trailer parking, site amenities, and infrastructure to support the site. The site is 

approximately 101-acres. The site is currently in use by Vulcan Materials as a sand and aggregate mine. 

The site will be brought back to grade prior to the end of their lease in 2025. The Project is located in north 

Rialto, CA, near the intersection of East Highland Ave and Pepper Ave. East of the site is Lytle Creek. The 

Project location and surrounding vicinity are depicted in Figure 1. 

 

 

 

 

 
Figure 1 : Project Location 

 

The goal of this analysis was to: 

 

• Calculate the total sewage generation from the site 

• Preliminarily size the proposed on-site gravity sewer system according to published design 

standards 

PROJECT SITE 

E HIGHLAND AVE 

~ 
CJl 

CA-66/W 5TH ST 
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• Determine where the on-site sewer could discharge to the public sewer system 

• Determine the need for any off-site improvements 

 

2. Design Criteria 
 

The City of Rialto has a sewer policy for use in the design of sanitary sewer facilities within the City of Rialto. 

The following sewer policy design guidelines are the predominant requirements in the hydraulic design and 

analysis of the sanitary sewer. Excerpts from The City of Rialto sewer policy is provided as Attachment E.  

the following reference documents and tools were utilized in the preparation of this sewer study: 

• City of Rialto Sewer Policy and Procedures 

• City of Rialto Sewer System Mapbook (April 2013) 

• City of Rialto Zoning Map 

• City of Rialto Standard Drawings (2015) 

• Bentley Systems FlowMaster 10.03.00.03 (released March 20, 2020) 

 

Pipe slopes are set to ensure minimum scour velocity and to prevent wear due to excessive flow velocity.  

To achieve this, minimum pipe slopes are established according to pipe diameter. These criteria are 

presented below. 

 

1. Depth of flow is less than or equal to 0.5 for pipes less than 12-inches in diameter 

2. Minimum design velocity is 2 feet per second. 

3. Maximum design velocity is 10 feet per second. 

4. N=0.013 for VCP or N=0.011 for PVC/ABS 

5. Minimum pipe diameter is 8-inches. 

6. Peak Design flow per Rialto’s Equation is calculated as 𝑄𝑑 = 3.6(𝑄𝑎)
0.85, where 𝑄𝑑 = Design flow 

rate and  𝑄𝑎 = Average flow rate. 

7. Minimum pipe diameter is 8 inches. 

8. Recommended depth of lateral at property line is 4 feet. 

9. Light Industrial = 1928 gal/ac 

10. Typical manhole spacing 300 to 500 feet. 

11. VCP is the only material approved for City Sewers. 

12. In areas with high potential for hydrogen sulfide gas, manholes shall be PVC lines.  Typical 

locations are sewers with 7% or greater slopes, where changes in slope between sewers is 5% or 

more, drop manholes, force main discharge manholes, and all mains larger that 15” diameter. 

 

Peak flows are accommodated by ensuring the peak dry weather flows do not exceed maximum depths of 

flow established by the City of Rialto. As shown in Table 3, the maximum depths of flow (d/D) are 0.5 for 

pipes less than 15 inches in diameter. 

 

Flow depths are determined using Manning’s formula: 

 

𝑄 =
1.486

𝑛
𝐴𝑅2/3𝑆1/2 

 

Where 𝑄 is the peak dry weather flow (cfs), 𝑛 is Manning’s number, 𝐴 is the pipe cross sectional area in 

(ft2), 𝑅 is the hydraulic radius (feet), and 𝑆 is the pipe slope (ft/ft). 

---
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3. Flow Analysis 
 

Existing Sewer Facilities 
 

All potential sewer connections are located south of the project site across Highland Ave and I-210 and 

Rialto’s sewer system generally flows south to the Rialto Wastewater Treatment Plant (WWTP).  Three 

primary sewer conveyances run south in Sycamore Ave, Acacia Avenue, and Pepper Avenue.  No existing 

sewer infrastructure currently exists in Highland Ave. 

 

A capped 12” VCP Sewer not currently in service exists in Pepper Ave.  The sewer was constructed ahead 

of a planned development along Pepper Ave.  As-built record drawings dated 2011 show a “future sewer 

lift station” and existing 10” force main connecting to the gravity sewer in Winchester Drive. 

 

Reference Attachment D for map books and as-builts. 

 

Proposed Sewer Facilities 

 

The total acreage of the site is 101.3-acres. KH anticipates that the project site will be light industrial with a 

corresponding flow factor of 1928 gal/ac.  The proposed on-site sewer system will consist of a series of 

pipes picking up various building laterals. There will be a guard shack on-site that will have a restroom. The 

guard shack will likely require the longest run of pipe and therefore dictate the sewer design. 

 

Wastewater flows are based on land use development type and flow rate by land use.  Land use 

development types are assigned a zoning factor. These factors are provided by City of Hollister Design 

Standards and are shown in Table 1. 

 

Table 1: Existing Tributary Population Estimate 

Zoning Factors1  

Light Industrial 1928 gal/day/acre 

Commercial 1928 gal/day/acre 

Open Space 0 gal/day/acre 

    1: City of Rialto Sewer Policy  

 

 

Using the design criteria in Section 2 and the peak flow of 234-GPM, the proposed on-site pipe diameter 

is 8-inches. 

 

At the right-of-way, a manhole would be provided to transition from private sewer to public sewer. New 

public sewer lines would be constructed in North Pepper Avenue and connect to the existing 12-inch sewer 

just south of the I-210 and North Pepper Avenue interchange. Exhibit A depicts the improvements. 

 

Existing utilities in the area consist of water and gas. The two waterlines are 16-inch and 30-inch in diameter 

and are owned by West Valley Water District (WVWD). They reside on the west and south side of North 

Pepper Avenue and East Highland Avenue, respectively. The gas line is 6-inches in diameter and is owned 
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by Southern California Edison. The gas line resides on the east and north side of North Pepper Avenue 

and East Highland Avenue, respectively. 

 

The gravity sewer proposed in North Pepper Avenue would be installed 5-feet east of the road centerline 

to match the alignment of the existing sewer at a depth of 1282.5 feet. The proposed sewer would have to 

cross the 16-inch waterline and 6-inch gas line. The depth of these utilities is unknown. Potholing should 

be performed to determine if there would be a vertical conflict.  All proposed sewer have been designed in 

accordance with the City of Rialto Sewer Policy.  Proposed gravity sewer manholes are spaced every 300-

feet according to City standards and gravity mains adhere to the requirements summarized in Section 2 of 

this report. 

 

The existing 12-inch gravity sewer in North Pepper Avenue is capped at a location designated for a future 

sewer lift station that is approximately 1,800-feet south of the I-210 and North Pepper Avenue interchange.  

The lift station will pump sewage through approximately 1,000 feet of existing 10-inch PVC force main 

running south in Pepper Avenue to an existing manhole where it will discharge to the gravity sewer system 

near Winchester Drive. 

 

An analysis showing the calculated sewage generation rates from the Project and tributary areas is 

presented in Table 2.  Detailed sewage generation calculations are provided in Attachment B. 

Table 2: Proposed Wastewater Flows 

 

  

MH Land Use Area (AC) 
Flow Factor 
(GPD/AC) 

Average 
Flow 
(GPD) 

Average 
Flow 

(GPM) 
Design Flow 

(GPM) 

MH #9 Light Industrial 101.3 AC 1928 195306 136 234 

MH #7 Commercial  7.4 AC 1928 14267 10 25 

MH #5 Commercial  2.6 AC 1928 5071 4 10 
MH #5 Commercial  4.5 AC 1928 8676 6 17 

MH #4 Commercial  11.6 AC 1928 22442 16 37 
MH #4 Commercial  2.0 AC 1928 3856 3 8 

MH #3 Light Industrial 14.6 AC 1928 28149 20 45 

MH #1 Light Industrial 9.8 AC 1928 18894 13 32 
MH #1 Commercial  13.7 AC 1928 26414 18 43 

Total - - - 323,075 224 451 
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Alternative Designs 

 

Two alternative designs were considered in this study: connecting at Sycamore Ave and connecting at 

Acacia Ave.  In both alternatives, a private on site lift station would be proposed near the site’s driveway to 

pump water west along Highland drive and discharge along the southern property boundary. 

 

The Sycamore Lift Station alternative considered discharging to the existing Rialto sewer system at the 

intersection of Oakdale Ave and Highland Ave (MH 171-4 on Sewer System Mapbook) which would allow 

it to utilize the existing sewer siphon to cross I-210.  However, as of September 2022 the Sycamore Lift 

Sewer Lift Station is currently undergoing upgrades and the upgraded lift station will not have capacity for 

flow from the 2400 Highland Avenue project.  The improved capacity of the Lift Station is 560 GPM, while 

the 234 GPM flow from this project would increase inflow at the Sycamore Lift Station to 660 GPM in the 

near-term scenario, and 690 GPM at buildout.  This alternative was not selected as the upgraded lift station 

will not have capacity to accept flow from this project. 

 

The Acacia alternative also involved a force main discharging from the Southern boundary of the property 

along Highland Ave.  This design alternative would have involved trenchless sewer construction using jack 

and bore methods to cross the Caltrans easement and connect to the existing city system at the intersection 

of Easton Ave and Acacia Ave (MH 171-19 on Sewer System Mapbook).  This alternative was not selected 

due to the increased cost of trenchless sewer construction methods, and the need for an on site sewer lift 

station to connect to the existing downstream system.  
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4. Sewer System Capacity 
 

The results of sewer hydraulic calculations are presented in Table 3. Bentley FlowMaster was used 

calculate velocity and flow depth, employing the Manning friction method as discussed in Section 2. 

Complete Flow Master program output is provided in Attachment C. 

Table 3: Proposed Sewer Hydraulics 

Segment Pipe 
Design Flow 

(GPM) 

Cumulative 
Design 

Flow (GPM) 

Velocity 
(FPS) 

Flow Depth 

Start End 
Size 
(IN) 

Slope 
(%) 

d(IN) d/D 

MH #9 MH #8 8 1.00% 234 234 3.34 3.7 0.46 

MH #8 MH #7 8 1.51% 0 234 3.83 3.3 0.41 

MH #7 MH #6 8 1.45% 25 259 3.93 3.5 0.44 

MH #6 MH #5 12 0.72% 0 259 2.97 3.6 0.30 

MH #5 MH #4 12 0.72% 27 286 3.05 3.7 0.31 

MH #4 MH #3 12 0.72% 45 332 3.18 4.0 0.33 

MH #3 MH #2 12 0.72% 45 377 3.29 4.3 0.36 

MH #2 MH #1  12 0.72% 0 377 3.29 4.3 0.36 

MH #1  MH #1 12 0.72% 75 451 3.29 4.3 0.36 

 

Attachment B contains the full hydraulic calculations. 

 

Sewer Lift Station 
 

A sewer lift station will need to be constructed prior to this 2400 Highland Ave site being developed as well 

as the planned industrial and commercial developments along Pepper Ave.  The lift station is estimated to 

need to convey approximately 451 GPM of wastewater, 234 GPM of which is from this Highland site. Further 

analysis of the sewer lift station requirements and downstream existing 10” force main will be required as 

these development plans progress. 

 

 

Caltrans Right Of Way 

 

The project hopes to be granted approval from Caltrans to use conventional utility trenching methods to 

install the proposed 8” sewer in the Caltrans Easement across Pepper Ave.  This portion of the I-210 

easement is a bridge over Pepper but Caltrans typically requires utilities across their easement to use 

trenchlessjack-and-bore or tunnelling to install a sleeved portion of sewer across the Caltrans easement.  

This method of installation would have a more difficult time matching the existing sewer invert and may 

cause the replacement of some sewer in Pepper Ave. 
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5. Conclusions 
 

Based on the calculations, 8-inch diameter sewer lines will be designed to run within the Project Area, 

discharging to an existing 12” gravity sewer pipe in Pepper Ave which will run to the lift station.  The 

calculations for the on-site sewer indicate that the minimum velocity of 2 FPS was achieved in all pipes.  

The d/D flow depth ratio also remained below 0.5 all pipes. 

 

 

 

 

 
Taylor Martinet Thorig, P.E. 
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ATTACHMENT A: EXISTING AND PROPOSED CONDITIONS SEWER 

EXHIBIT 
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ATTACHMENT B: PROPOSED WASTEWATER FLOWS AND SEWER 

HYDRAULICS TABLES 

  



MH Land Use Area (AC) Flow Factor

Average Flow 

(GPD)

Average Flow 

(GPM)

Design Flow 

(GPM) MH Area (AC)

Average 

Flow

Design Flow 

(GPM)

MH #9 Light Industrial 101.3 AC 1928 GPD/AC 195306 136 234 MH #1 23.5 31.5 75

MH #7 Commercial 7.4 AC 1928 GPD/AC 14267 10 25 MH #3 14.6 19.5 45

MH #5 Commercial 2.6 AC 1928 GPD/AC 5071 4 10 MH #4 13.6 18.3 45

MH #5 Commercial 4.5 AC 1928 GPD/AC 8676 6 17 MH #5 7.1 9.5 27

MH #4 Commercial 11.6 AC 1928 GPD/AC 22442 16 37 MH #7 7.4 9.9 25

MH #4 Commercial 2.0 AC 1928 GPD/AC 3856 3 8 MH #9 101.3 135.6 234

MH #3 Light Industrial 14.6 AC 1928 GPD/AC 28149 20 45 Total 167.6 224 451

MH #1 Light Industrial 9.8 AC 1928 GPD/AC 18894 13 32

MH #1 Commercial 13.7 AC 1928 GPD/AC 26414 18 43

Total - 167.6 AC - 323,075 224 451



Start End Dia (IN) Slope (%) d(IN) d/D

MH #9 MH #8 8 1.00% 234 234 3.34 3.7 0.46

MH #8 MH #7 8 1.51% 0 234 3.83 3.3 0.41

MH #7 MH #6 8 1.45% 25 259 3.93 3.5 0.44

MH #6 MH #5 12 0.72% 0 259 2.97 3.6 0.30

MH #5 MH #4 12 0.72% 27 286 2.70 3.7 0.31

MH #4 MH #3 12 0.72% 45 332 3.18 4.0 0.33

MH #3 MH #2 12 0.72% 45 377 3.29 4.3 0.36

MH #2 MH #1 12 0.72% 0 377 3.29 4.3 0.36

MH #1 MH #1 12 0.72% 75 451 3.29 4.3 0.36

Flow DepthSegment Pipe

Design Flow 

(GPM)

Velocity

(FPS)

Cumulative 

Design Flow 

(GPM)



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT C: FLOW MASTER CALCULATIONS 

  



Worksheet for MH #5 to MH #4

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%0.720Channel Slope

in12.0Diameter

gal/min286.00Discharge

Results

in3.7Normal Depth

ft²0.2Flow Area

ft1.2Wetted Perimeter

in2.1Hydraulic Radius

ft0.93Top Width

in4.0Critical Depth

%31.2Percent Full

%0.564Critical Slope

ft/s3.05Velocity

ft0.14Velocity Head

ft0.46Specific Energy

1.132Froude Number

gal/min1,459.52Maximum Discharge

gal/min1,356.81Discharge Full

%0.032Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%31.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.7Normal Depth

in4.0Critical Depth

%0.720Channel Slope

%0.564Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

9/28/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCarson Hydraulics.fm8



Worksheet for MH #6 to MH #5

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%0.720Channel Slope

in12.0Diameter

gal/min259.00Discharge

Results

in3.6Normal Depth

ft²0.2Flow Area

ft1.2Wetted Perimeter

in2.0Hydraulic Radius

ft0.91Top Width

in3.8Critical Depth

%29.6Percent Full

%0.563Critical Slope

ft/s2.97Velocity

ft0.14Velocity Head

ft0.43Specific Energy

1.133Froude Number

gal/min1,459.52Maximum Discharge

gal/min1,356.81Discharge Full

%0.026Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%29.6Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.6Normal Depth

in3.8Critical Depth

%0.720Channel Slope

%0.563Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

9/28/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCarson Hydraulics.fm8



Worksheet for MH #7 to MH #6

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%1.450Channel Slope

in8.0Diameter

gal/min259.00Discharge

Results

in3.5Normal Depth

ft²0.1Flow Area

ft1.0Wetted Perimeter

in1.8Hydraulic Radius

ft0.66Top Width

in4.3Critical Depth

%43.7Percent Full

%0.726Critical Slope

ft/s3.93Velocity

ft0.24Velocity Head

ft0.53Specific Energy

1.471Froude Number

gal/min702.51Maximum Discharge

gal/min653.07Discharge Full

%0.228Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%43.7Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.5Normal Depth

in4.3Critical Depth

%1.450Channel Slope

%0.726Critical Slope
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Worksheet for MH #8 to MH #7

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%1.510Channel Slope

in8.0Diameter

gal/min234.00Discharge

Results

in3.3Normal Depth

ft²0.1Flow Area

ft0.9Wetted Perimeter

in1.7Hydraulic Radius

ft0.66Top Width

in4.1Critical Depth

%40.9Percent Full

%0.707Critical Slope

ft/s3.88Velocity

ft0.23Velocity Head

ft0.51Specific Energy

1.513Froude Number

gal/min716.90Maximum Discharge

gal/min666.44Discharge Full

%0.186Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%40.9Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.3Normal Depth

in4.1Critical Depth

%1.510Channel Slope

%0.707Critical Slope
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Worksheet for MH #9 to MH #8

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%1.000Channel Slope

in8.0Diameter

gal/min234.00Discharge

Results

in3.7Normal Depth

ft²0.2Flow Area

ft1.0Wetted Perimeter

in1.9Hydraulic Radius

ft0.66Top Width

in4.1Critical Depth

%45.9Percent Full

%0.708Critical Slope

ft/s3.34Velocity

ft0.17Velocity Head

ft0.48Specific Energy

1.213Froude Number

gal/min583.40Maximum Discharge

gal/min542.34Discharge Full

%0.186Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%45.9Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.7Normal Depth

in4.1Critical Depth

%1.000Channel Slope

%0.708Critical Slope
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Worksheet for MH #18 to MH #9

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%3.000Channel Slope

in8.0Diameter

gal/min234.00Discharge

Results

in2.7Normal Depth

ft²0.1Flow Area

ft0.8Wetted Perimeter

in1.5Hydraulic Radius

ft0.63Top Width

in4.1Critical Depth

%34.0Percent Full

%0.707Critical Slope

ft/s4.97Velocity

ft0.38Velocity Head

ft0.61Specific Energy

2.152Froude Number

gal/min1,010.48Maximum Discharge

gal/min939.37Discharge Full

%0.186Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%34.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in2.7Normal Depth

in4.1Critical Depth

%3.000Channel Slope

%0.707Critical Slope
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Worksheet for MH #2 to MH #1

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%0.720Channel Slope

in12.0Diameter

gal/min377.00Discharge

Results

in4.3Normal Depth

ft²0.3Flow Area

ft1.3Wetted Perimeter

in2.4Hydraulic Radius

ft0.96Top Width

in4.6Critical Depth

%36.0Percent Full

%0.571Critical Slope

ft/s3.29Velocity

ft0.17Velocity Head

ft0.53Specific Energy

1.127Froude Number

gal/min1,459.52Maximum Discharge

gal/min1,356.81Discharge Full

%0.056Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%36.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in4.3Normal Depth

in4.6Critical Depth

%0.720Channel Slope

%0.571Critical Slope
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Worksheet for MH #3 to MH #2

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%0.720Channel Slope

in12.0Diameter

gal/min377.00Discharge

Results

in4.3Normal Depth

ft²0.3Flow Area

ft1.3Wetted Perimeter

in2.4Hydraulic Radius

ft0.96Top Width

in4.6Critical Depth

%36.0Percent Full

%0.571Critical Slope

ft/s3.29Velocity

ft0.17Velocity Head

ft0.53Specific Energy

1.127Froude Number

gal/min1,459.52Maximum Discharge

gal/min1,356.81Discharge Full

%0.056Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%36.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in4.3Normal Depth

in4.6Critical Depth

%0.720Channel Slope

%0.571Critical Slope
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Worksheet for MH #4 to MH #3

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

%0.720Channel Slope

in12.0Diameter

gal/min332.00Discharge

Results

in4.0Normal Depth

ft²0.2Flow Area

ft1.2Wetted Perimeter

in2.3Hydraulic Radius

ft0.95Top Width

in4.3Critical Depth

%33.7Percent Full

%0.568Critical Slope

ft/s3.18Velocity

ft0.16Velocity Head

ft0.49Specific Energy

1.129Froude Number

gal/min1,459.52Maximum Discharge

gal/min1,356.81Discharge Full

%0.043Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%33.7Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in4.0Normal Depth

in4.3Critical Depth

%0.720Channel Slope

%0.568Critical Slope
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ATTACHMENT D: PEPPER AVE RECORD DRAWING AND MAP 
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SEWER GBERAL NOTES 
1. ALL l!n'1I< SHALL 8E DONE IN ACCORDANCE 1111H CITY OF RfAJ.TO STANDARD ORA'MNGS, STAl!DARD 
SPECIAL PROWSIONS, AJ;D THf' LAll:5'7 Ell/110N OF STAI/DMD SJ>E:CIFICATIO/'/S FOR PU81.JC II0'1KS 
CONSmUC11CH, 111111 SUPP!.E:Mi:'NTS. ANY VARfA110N FROJ.l OR EXCEPTICN TO 1H£ STANDARDS OR 
FCUOI\ING GENEIW. NOTES /,/UST Be Af'PRO\/EJ/ BY 1Hf: CITY. 

2. ALL JJAJNUNE: SE:ll€11S SHALL BE: VCP BEl.L ANO SPIGOT. Rf'SWEN11AJ. LATERALS SHALL 8E 4" 1-1:P 
B£l1. AND SPIGOT. COMMERCIAL LAID?ALS SHALL BE 6" IJJMMUM ;a> EIE1.1. /,NO SPIGOT. NO 
SUBS111UT10NS A!LOI\EV. 
J. )l-1£ CONIRACTOR Sf/A!L NOnFY THE CITY OF RIAJ.ro ENGIIIEERJIIC DePARTUEIIT AT LEAST ~ 
HOURS PRIOR TO 1HE START OF ANY PHASE OF CON$Tl!UC110N ANO U HOURS PR/& TO THI: 1/EED 
OF INSP£C1JON. 

4. [)(CA VA 110N A/ID TF/£/ICI/ i!ORK SHALL 8E: PERFOIIMED IN ACCOROANCE: 111TH APPLJCAfitE STA TE 
CONSmUC1JON SAFITY 0/WfRS. THE COi/TRACTOR SHALL BE REQUIIIED ro SHOW 7!/AT A PERMIT 
FROM THI: OMS/ON Of 11/DIJSlRIAL SAFITY HAS GEEN OBTAINED SEFORC ~ CONS7RUC110N PERMIT 
C,W SE fSSU£!). 

5. /.IAI/HotE CO\'f71S SHALL Bl: LITT AT !£AST 6° BEi.OW SUf/ GRADE A/ID BROUGHT TO F1!/AL GRADE 
VPON COMPLE:110// OF PAWNG. 

6. FOUR-INCH (-<") V.C.P. SEli£R LAID?Al. CONNECTIONS SHALL BE: LAJD TO GRADE AS ESTABLJSHED BY 
THI: ENGJilEER SO 11fAT 11-/E .;• V.C.P. MILL HA\£ A 1.1/NI/.IUM C0\1:R Of' FOUR (-<; 1V THE TOP OF PIPE AT 
PROPE:RTY I.Ill£' AND SI/ALL HA\£ A 1.1//IIW/.I GRA.Dc OF 2" ALL SE1IER' LAlERALS SHALL 8E LA10 90 
DEGREES ro THE JIAJII U/IE. CONS1RUG1JON SHALL 8E PER CITY STANDARD ORAIIINC 103. NO LATERAL 
SHALL 8E PLACED IJNDE1I ANY DRl\'EWA Y APPROACH OR ORt\'EWA Y. 

7. All COI.IPACTlON SHAJ.1. 8E PERFORMED AS SHO'IIH ON CITY Of' RIALW ST,WDARD l/0. 110 AND 1H£ 
STANOARD SPECIFICATIONS FOR PU8UC WORKS COIISlRVCIJON, CURRENT EDITIOII AND ADDENDUl,IS. 

8. AIL wmlFIEO CLAY-PIPE JOll{TS ro BE TYPED OR TYPE G AS SPECIFIEO IN TIIE STANDARD 
SP£CtflCA OOIIS fOR PUBUC WORKS COIISTIWC1JON. CURREl/f ApDllJON, 
fl. FINAL AIR TES1111G FOR PIPELINE 1.1:)J(AGE SHALL B£ MADE IN lHI: PIIE:SEIICE: OF lliE CITY JNSPECT<X? 
AFTER BACKFILL A/IO GOMPAOTlOII HA \'E' BfIN CO/.IPl.£TrD BY THE COHTRAOTOR AND INSPECTED, 
APPRO~ID AIIO ACCEPTED Ir/ THE CITY. 
10. ALL S8IER l1li<5 ro BE BALLED IN mE. PRESENCE Of' THE: CITY 1/iSPECTOR AFTER FINAL TESTING 
A/IO JIANHO!E CO\£RS HAI,£ 8WI SROOGHT TO GRAD/: UPON COIIPLETION OF PAVWG. BAWNG /./UST 
BE COIJPtDED TO lliE SA 11SfAC1/0/I OF TH£ CITY E/IG1llffR PRiOR TO OCCUPANCY RfJ.£A5ES BEING 
ISSUEO. 

II. THE: 0£1/El.OPER'S e/GINffR SHALL FIJRlll5H A COlll't.ETE SET Of "AS-BUll.r PLA/15 ON ORIGINAL 
Ml'!.ARS TO 11ili CITY AT THE COUPt.£110N Of lliE Sfllf:R ll'O!?I( ANO PRIOR 1V PA\'11/G OF SmE£1S, 
SHOl+I/IG LOC.rnON OF W'fES AND E/ID OF HOUSE LAJERALS AT 11!£ P/IOFERTY UNE. 
12. SAND BEDDING SHALL BE S.E'. I.lit/. 30, 4• UNO£R THE PIP£. AND 12• OF COLOR£D s,wo OVER THE' TOP 
OF PIPE U/IL£SS OTHERl\!Sf: 1101!:0 ON PLA/15. COi.OR TO BE APPROVED BY FIEJ.0 1/ISPE:CTOR PRIOR TO 
LA'riNG. 
13. lHE C/JRB A/ID WT/ER SHALL BE "E:TCHE'D" SHOV,WG LATERAL LOCA1JONS: "5" FOR saER, •o• FOR 
CAS, "E:" FOR El.ECmlCAl; Al!D "W" FOR WATER. 

~'I) 5b~iJlZ/::1i:?CA~~~~ c::/'/J/fJ'U'iJWJ/;;'{ ,!;"ft:'f/t;.f ~~<ttdf!fl (USA) 
PERMIT. THE COHmACTOR SHALL NOTIFY USA 1WO FIJI.L WCRKlliG DAYS ( 48 HOURS Al/111),/UM) IN 
ADV,WCE OF A/IY CONS1RUC110N AC711171£S. 

15. PRIOR ro CONSTRUCTION. TIIE COHTRACTOR SHALL OBTAIN A PERMIT TO ~ l\lllilli lliE PUBUC 
RIGHT Of WAY, fROI.I TIIE QTY OF RIALTO D/:1/El..OPME/IT SER\.ICES Dl:PARIMENT. 

16. DR/I,£ APPROACH WITERUIIE:S SHALL B£ STAKED Ill-IE/I 5Ell€11 UNEiS ,\Rf.' STAKED. 

17. ND mENCH 8AO<flll SJ/AU. TIU(/: PLACE: I\ITHOUT PRIOR APPROVAL OF IHE crrr's 11151'1:CTOR. 
18. STRffT 111&/Cl-llliC. BACKFILl.lllG AND PAIOIENT R£PA!RS SHALL BE Ill ACCORDANCE Kf1J/ CITY OF 
RIALTO STMIDARD DRAVIING NO, 6-1. 
19. APPROVAL Of' Tf/E:SE PU.NS BY 11/E CITY OR /15 AGfl/15 DOES NOT /lEl.lE\1' JH£ ENGINEER. AND 11!£ 
APPUCANT FROM JHE RE:SPONSlflfl.JTY FDR THE' CORRECTlON Of' ERRORS DR OI.IISSIOIIS D/SCO\fJlEO 
OUR/NG CONSTRUClJON. UPON REQUEST. TH£ APPROPRIA Tl: PLAN REWSIONS SHALL BE PROIIPTL Y 
SU8MITTED TO lHE CITY ENGINEER FOR RE\1£W ,WO APPROVAL 

20. ALL NEW SANITARY SEIIUIS SHALL BE VW£0TAPl:O, 1\1711 TAPE 5UPPfJfJ) ro CITY ENG/HE:ER, PRIOR 
TO CIT'r"S ACCEPTANCE OF ANY NEW SEIIER. 

21. AIL SANITARY SEHER APPURTE/1.AliCl:S SHALL BE ABAJIDONEO, Rfl.OCAT£D AIID/!)R UPGRADED PER 
1111: DiREC710N OF THE CITY INSPECTOR, Pffi CITY Of' RIAL 1V STANO ARDS, REGARDLESS IF SffOYl!'I OIi 
PLANS OR NOT. 

CITY OF FIALTO COH8TRfJCT10N fJSPEC11QH HOURS 
7:00A.M. TO 5:00P.M. - MCNOAY THROIJGII JHURSOAY 

SEWER LEGEND 

-0-------

EXISTING Sf.1l'EN IJAIN UN!: 
OR PROPOSED BY ornms 
SEWER U4IN UNE 

PROPOSED SEWER I.WIHDLE 

EXIS'llNG SEWER IJANHOI.£ 

T'EMPQR,'RY DID PWC 

SAWCUJ; ROIOVE A/ID R£Pt.ACE EXISTIIIG PAVE\1£1/T 

1 

1 

PEPPER AVE 
SEWER IMROVEME 

UE 
TPLANS 

FROM WINCHESTER A VENUE TO STATE ROUTE 210 

~ 
;!;! _J~ 
h 
1

-=oll-T I -~ 

i L l_j __ v_L)JJ----J e..=== 1 
, ________ . __ ..,...-('\ 

,:.-..::r= -..::-;i::-

U.H. NO. 2 I ll.H. NO. 

--------
112'7 ~- v ~ 10• 

ISCWOll , w.ii 

- - J (~ !T~!~) . ___ , 

MAit PEPPER AVENUE 

INDEXMAP 
1·=200' 

NOTICE TO CONJHACTORS 
ALL /JNDERGROIJtlD U1JU11£S OR STRUCllJRES flEPQRTEO BY 11£ 0111\'ER OR 01HERS, AND JH(?SE SHOIW ON 711£ RECOROS 
F.XAMJNED, ARE INDICATED 111111 7H£/R APFROXJJIATE LOCA7ION All{) EXTENT. THE: CONTRACTOR IS REQU/lifD ro TAKE 
DUE FRECAU110NARY IJEASU/1ES TO PROTECT THE U11U71ES OR smucruRES SHOl<N AND ANY OTHER U1JU11!:S OR smucTURES 
FOUND AT 111£ S/1E, IT SHALL BE 111£ COHTRACroR'S RE5PONS/61UTY TO N01JFY THE OWNERS Of' THE UT1LJ1/f:S-OR SlRI/CllJRES 
COI/CERNE:D ll£FORI: STARllNC WORI<. THE £!ilS1f.NCE ANO LOCA 110N OF ANY UHDERGROOND U11UTY PfP£S OR 5mUCIUR£S 
SHO'tW ON 1HJS Pt.AH ARF: OBTAJNEO BY A SEARCH OI' AVA/LA.Bl£ R!:CORDS. TO JHE BE:51' OF Otlii Kt,'OWt.EI)GE THE:RE ARE 
NO EX151/NG UTIU1/£S EXCEPT AS SflO\l!j OIi THES;; PL,11/S. THE CONTRACTOR 15 REQUfREV TO TM'!'.' DV£ PRE:CAIJTIOIIARY 
ME:'ASURES ro PROTE:CT 1H£ U11/1111:S SHO\IN AND /<NY 01Hl;1f UNES Oll S11WC1URES NOT SHOlll/ OIi THl:5E Pl.ANS. 
ALL COll1RAC70RS AND SUBCCHTRACTORS PE:flf'Of&'JNG IICllK SHOllfl OIi OR RELA JED TO THESE PLAliS SHALL CQ.VDUCT Tlil:JR 
OPERA 1JONS so lHAT ALL £MPLO!£ES ARE: PROV./JED A SAFE PLACE: ro ~ ANO llif: PUGLJC IS PROID:JliD. ALL CONmAC10RS A/ID 
SUBCONmACTDRS SI/ALL COMPLY llll7li 7!/E "OCCUPA1JONAL SAFETY A/ID HEALlH REGUU.1JOI/S" OF THE U.S. /JEPART/,/ENT OF LABOR. 
ANO 11!7!1 7H£ STATE OF CAUFORNIA DEPARTIJEIIT Of /lll)USTR/AL RELATIONS' "CONSmfJC1JOII SMcff ORIJERS", 
THE CIWL ENGINEER SHALL I/OT £IE: RESPO/ISIBI.£ IN AIIY WAY FOR THE COll1Ri\Cn::RS' AND 5Ul1COl/7RACTORS' COMPUAHCE: 111TH THE 
"OCCUPA110NAL SAFETY ANO I/E4L1J/ R£GULA110N5" Of THE U.S. DEPAR'TMDIT OF I.A80R OR 111m T,-1£ STATE: OF CAUroRNIA 
DEPARNENT Cf INOUSTRfAL REI.A 110//S" "GOIISTRUC1JON SAFITY OROERS". 
XNmACTOR FURJ1/ER AG/lE'ES 11/AT H£ SHALL ASSU/.IE' SCU: AND COMPLETE RESPOt/Sl!llUTY FOR JOB SHE caNJ)/110NS DURING THE 
COURSE Of' CCN5mUC110N OF THIS PRO£CT, 11/CWOIIIG SAFETY OF ALL f'ERS()NS AND PROPERTY, 11/AT THIS REQUIRa/ENT SHALL 
APPLY CCNTINUOI.ISI..Y ANO I/OT Bl: I.IMIJED TO 1/0RMAL HOIIK1NG HOURS, ANO 11/AT 11iE: COMmACTOR SHALL DUENO, mr:JtlJ/IIFY AND 
/JOW THE 0111','ER A/ID THE ENGNEFR HARJJLESS FROM AHY AND ALL 1.JA111UTY, REAL OR AJ.LEGcl), IN COI/Nf:C110II 111TH TH£ 
Pl:RFCJRMANCE OF IIORK CH 111IS Pf10.£CT, EXC/:1'111/G FOR UA81U1Y Al'JSING FROI.I THE SO!£ NEJiUG£/lct:: OI' Tllf: Ol!M"R OR THE 
ENG/1/fER. 
THE ES1iMA7ED WAN1J11E'S HER£0N ARE ONLY FOR THE: PURPOSI:: OF OfJTA/11/NG 1H£ NECESSARY PERIJl'IS, AND AEJ-CASC ENGIIIEERJUG 
DDeS NOT GUARANTEE THE: ACCURACY OF THE E:S11/IA1ED CUAN1111E5. 1HE CCNIRACTOR SHALL PUIFQRU HIS 
01\fJ QUA/111TY TI\KEOFF BEFORE SUIJIJITTrnC A BID FOR ANY POR110/I OF 1HE 11/PROvar.NTS COl1cRED BY 11-IESE: PLANS. 
COi/TACT ALL U11UTY catPAIIIES AS Rl:CXJIRED 48 HOURS PRtOR TO EXCAVA7ION. CONTACT IJMJ£RGROUND SERVICE ALERT (USA) AT 
1-BD0-422-♦1.D TllO IIORKIIIG DA \S PRIOR TO START OF CONS1RUC110N. 

tmUrY PURVEYORS 
filCTRIC CCNPANY. 
SOUTHERN CAUFORI/IA E:0/SON 
7951 REDll'OOO A \£N/./E: 
FONTANA. CA. 923.36 
ATTcNTICN: SHAIW T. BURT 
TELEPH-OflE: (909) J57--6212 

GAS CQ41P»JY; 
SOUTHER/I CAI.JFORNIA CAS COMPANY 
18231 VALLEY BOUJ.£\IARD 
F'C!UTANA, CA 9= 
A TID/7100: STE\£ Root.ES 
TEl£PHONI:: (909) 428-8407 

~ 
ctTY Cl" RIALro 
I/SO SOUTH PALI.I AVENUE 
RtAL TO, CA 9ZJ76 
ATTEN710N: Jl,JJ.(E CJWZ 
lEl.EPHOIIE: (li/19) 820-J5J2 

J!'d1E1!.. 
11£.ST VAi.LEY WATER DISTRICT 
B55 W. 8ASEU11£ 
RIAJ. ro. CA 923n 
ATmmON, LOI/ TS-'J 
T£1£PHONE: (909) 875-1804 

filEPHQNE CQMPANY; 

tll{ VAN BUREii A\£\'IJt 
AIIAHBM, CA 92JJ07 

M'81~~fs~s)j, 

CA1Y CQM?AN'rt 
11ME: WARNER CABLI: 
1205 DUPONT Avl!M.I.!: 

'f ~CA~/J& D€l£SE 

I I 

I i 

~Tl 
AVE, • 

PROJECT I 
SITE 

VICNTYMAP 
N.T.S. 

SEWER CONSTRU0110N NOTES 
~ INSTALL 6'\CKWATER DfV/CE'. 

'<;I 1/ISTAJJ. SEfr.R 7ERMIIIAL C!.£111-0UT ffR CflY OF Rl'J.TO STA/1D/IARD 110. 102. 

® 
&@ 

@ 
@ 
@) 

@ 
@ 

INSTALL 12" V.C.P. SE:WE:11. (GRAVITY) 

1/IST!JJ/J§Jl..v.c. SEWER FORCE MAIi/, 

INSTALL T£!/POIW?Y EIID PL/JQ, 

11/STAJJ. 413• DIA SF.WER I.IANf/Di£ PER ctrY Of' R1"LTD STD. NO. IOI. 

SAIICUT, JWJOVE: A/ID Rf!PLACE: EX/SUNG PAVDolfNr. 
PER CITY Of' RJALro ST~o;cJARD NO. 64. 
/NST,'LL JIOOIFIED 48' DIAMETER SEWER DROP MN/HOLE: PER CITY 
STD. 101 AND DITAJL /JN Sf/EE1' ta 

/NSTN.1. S£W!iR LAIERAL W1T1I "WYE'" PER ctrY OF RIALTO 51D. NO. 103, 
PROYID/: CIEANOUT PER STD. NO. 102, ,WO CONtlECT SERVICI: TO RfSIDEIICE'. 
(F1!il.D VE:RIFY CONl/ro110/i LOCATION) 

/I/STALL .TEMPGIW<Y 6" V.C.P. ·sEwrn (GRA\m'.). 

BORE /HTD THf: EXISTING MAIIH01.E TO fir A 6" SEWfR LATERAi. 
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ATTACHMENT E: EXCERPTS FROM CITY OF RIALTO SEWER POLICY 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



CITY OF RIAL TO 

DEPARTMENT OF PUBLIC WORKS 
SEWER POLICY & PROCEDURES 
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DIVISION I AUTHORITY 

It is the intent of this policy statement to provide guidelines and acceptable practices to be used 
for the design and/or modification of sewer systems within the City of Rialto. It is intended to 
clarify and join together the Standard Specifications for Public Works Construction Code and 
Municipal Code, as well as accepted practices and Design Standards making a general reference 
guide. 

Criteria set forth herein is for the design of City Sewer Systems to be dedicated to the City for 
operation and maintenance. Guidelines shall also be used for private on-site sewer mains. 

Authority for connection or construction of public sewers is contained in the City of Rialto 
Municipal Code in Sections 12.08 "Sewer System" Section 12.2 & 12.27 "Prohibitions and 
Limitations on Wastewater discharged, and Wastewater Treatment Plan" and Section 17.20.080 
"hnprovements." These code sections establish the criteria, fees, policies and discharge 
limitations for the sewer system. They in tum refer to council resolutions that establish the 
specific charges for services. As the resolutions setting fees are from time to time changed, 
please contact the public counter in the Engineering Section for the current fee structure. 

In addition to the Municipal Code and its authority, the City has conducted two separate master 
sewer plan studies and reports. This information is on file in the office of the Director of Public 
Works/City Engineer and contains information on the capacity, size and future needs of the 
system. It may be used as a guideline for both alignment and size of proposed sewer lines as 
well as indicating deficiencies in the present system that may require correction prior to 
development and/or connection to the system. 

The Director of Public Works/City Engineer must review and approve all sewer plans prior to 
construction and approved plans are required prior to the recordation of Final Maps. Permits for 
lateral connections to the existing sewer are obtained from the Public Works Section. 

All developments must secure sewer capacity rights for disposal at the treatment plant prior to 
approval of the plans. Information on sewer capacity rights can be obtained from the Public 
Works Department. 

All development must connect to the City sewer system. Septic systems must be approved by 
Building and Safety with concurrence by Regional Water Quality Control Board. 

Developments within San Bernardino Valley Water District or Fontana Water District shall 
contact San Bernardino Water or Fontana Water for connection information. On-site mains shall 
be approved by the City of Rialto. 



DIVISON II DESIGN CRIERIA FOR MAIN LINE SEWERS (under 15" dia.) 

1. Pipe shall be designed to flow at 0.50 or less at design flow. 

2. Minimum design velocity shall be 2 feet per second. 
3. Maximum design velocity shall not exceed 10 feet per second. 

4. N= 0.013 for VCP or N = 0.011 PVC/ABS unless other values approved in advance. 
VCP is the only material approved for City sewers. 

5. Depth from surface to flow line 8 feet (desirable design depth that may be modified by 
special field conditions). 

6. Recommended depth oflateral at property line is 4 feet. 

7. Minimum pipe diameter is 8 inches. 

8. 6-inch diameter sewers are permitted providing they serve no more than 24 units, extend 
no more than 500 feet and there is no possibility of further extension beyond the 500 foot 
limit and normal design criteria for grade and velocity are met. 

9. Design flow is calculated as Qd = 3.6(Qa) .ss were Qd = Design Q and Qa = Average flow. 

10. Average flows are as contained in Table A. 

11. Typical manhole spacing 300 to 500 feet with considerations made for line size, 
alignment and site topography. 

12. Clean outs may be permitted at the end of 8-inch and smaller lines as a temporary 
measure provided the clean out is not more than 150 feet from the downstream manhole, 
and there are no immediate plans for extension of the sewer line. 

13. Drop manholes are not permitted unless no other solution exists and approval is obtained 
from the Director of Public Works/City Engineer. 

14. Preferred location for sewers is 5 feet north or 5 feet east of centerline of streets. 

15. All sewers shall be contained in street right-of-way or, if necessary, in a dedicated 
easement (minimum width 10 feet). 

16. A minimum of 0.1 0' fall shall be provided across the manhole base unless slope requires 
greater fall. 



17. Curved sewers may be considered provided they conform to minimum radius of 250'. 
Manholes will be required at the B.C. and the E.C> of the curved section as well as 
normal spacing along the curve. 

18. For sewers increasing in size, the sulfide grades shall match across the manhole. 

19. Sewers to extend across full frontage of development if there is the possibility of future 
extension. 

20. All recommendations of the State Department of Health Services relative to crossing and 
parallel lines with water supply lines shall be complied with. 

21. Laterals and main connections shall be at 90° angle unless approved otherwise. Use 
standard WYE connection. Laterals shall be no closer than 4 feet to a manhole or another 
WYE connection. 

22. Supplemental size or capacity may be required based on the City Master Plan or other 
design considerations. 

23. Backflow devise required where floor elevation is below or equal to the rim of upstream 
manhole. Cleanout shall be installed immediately downstream of the backflow device. 

24. Private on-site mains are private sewers serving more than one legally defined lot or unit 
and where the units are accessed by legally defined private roads or streets. 

25. Private lateral systems are private sewer systems that fall entirely within a single legally 
defined lot that is not served by private streets or roads. Private lateral systems shall be 
constructed in conformance with the Uniform Plumbing Code and must be submitted for 
review, approval, and permit. 

26. Manholes less than 12' deep shall have inside diameter of 48". Manholes deeper than 12' 
or on lines larger than 15" diameter shall have an inside diameter of 60". 

27. Manholes are required at change of slope, change of direction, intersections of mains and 
at beginning and end of lines. 

28. In areas with high potential for hydrogen sulfide gas, manholes shall be PVC lines. 
Typical locations are sewers with 7% or greater slope, where changes in slope between 
sewers is 5% or more, drop manholes, force main discharge manholes, and all mains 
larger than 15" diameter. 



DIVISION III DESIGN CRITERIA FOR TRUNK SEWERS (15 inch dia. and over) 

1. Pipe designed to flow at .750 at design flow. 

2. Minimum velocity is 2 feet per second. 

3. Maximum design velocity is 10 feet per second unless abrasive characteristics and pipe 
materials are established to preclude erosion. 

4. Minimum design slope 0.0008 (must meet design velocity requirements). 

5. N = .013 for VCP N = 0.011 for PVC unless otherwise approved. UCP is the only 
approved material for city sewers. 

6. Minimum depth from surface to top of pipe is 7.5 feet. Special field conditions may 
permit adjustments but it must be approved prior to submittal of design drawings. 

7. Lateral connections to individual units are not permitted. 

8. Design flow is calculated as Qd = 3.6(Qa).85 where Qd = design flow and Qa = Average 
flow. 

9. Average flows by type of development are contained in Table A. 

10. Manhole spacing is 500 to 1000 feet depending on grade, line size, connections and flow 
rates. 

11. Sewers to be in dedicated street right of way or easements. Minimum easement width to 
be 10 feet wider than pipe diameter. 

12. At changes in pipe diameter, sulfide grades are to match. 

13. All recommendations of the State Department of Health Services relative to crossings and 
parallel lines with water supply lines shall be complied with. 

14. Parallel water and sewer lines shall have a minimum of 10 feet separation (outside of 
pipe to outside of pipe). 

15. Siphons are not permitted without specific approval and only in cases where no other 
solutions are possible. Criteria for design will be decided on a case by case basis. 

16. Lift stations or pump stations are not permitted without approval and will be evaluated on 
a case by case basis. They should be avoided if at all possible. Approved lift stations 
shall also provide for operation and maintenance by Assessment District or other 
approved method. 



17. Supplemental size or capacity may be required based on the City Master Plan or other 
design considerations. 

18. Connection to existing systems may be denied if the system is beyond design capacity or 
connection would pose a threat to the health and safety of the community. 

19. Curved sewers may be considered that conform to minimum radius 250 feet and will 
require manholes at the E.C. and B.C. additionally, curved sections must maintain 
integrity of the joints and maintain normal manhole spacing. 

20. Sewers must be extended across the full frontage of the development if there 1s a 
possibility for future extension of the line. 

21. Manhole shall have 60" inside diameter. 

22. Manholes are required at changes of slope, changes in direction, intersection of lines and 
at beginning and end of lines. 

23. In areas with high potential for hydrogen-sulfide gas, manholes shall be PVC lines. 
Typical locations are sewers with 7% or greater slope, where change in slope between 
sewer is 5% or more, drop manholes, force main discharge manholes and all mains 15" in 
diameter or larger. 



TABLE "A" 

ATTACHED 



) ) ) 
AVERAGE FLOWS 

DU= DWELLING UNIT 

Land Use Description DU/Acre Persons/AC Gallons CFS/AC 
Designation 

R-1 Residential 1 2.6 69. 72/per/day .000282 
R-2 Residential 2 5.2 .000563 
R-3 Residential 3 7.8 .000845 
R-4 Residential 4 10.4 .001130 
R-6 Residential 6 15.6 .001690 
R-8 Residential 8 20.8 .002250 
R-11 Residential 11 28.6 .003100 
R-14 Residential 14 36.4 .003940 
R-15 Residential 15 39.0 .004220 
R-20 Residential 20 52.0 .005630 
R-30 Residential 30 78.0 .008450 
E Elementary School 1285 gal/ac .002000 
J Junior High School .002000 
s Senior High School 1607 gal/ac .002000 
JC Junior College .002500 
SC Colleges and Universities .002500 
(E) Proposed Elementary School 1285 gal/ac .002000 
(J) Proposed Junior High School .002000 
(S) Proposed Senior High School .002000 
C Commercial 1928 gal/ac .003000 
RC Retail Core (Central City) 3856 gal/ac .006000 
LI Light Industrial 1928 gal/ac .003000 
GI General Industrial 3214 gal/ac .005000 
HI Heavy Industrial 3214 gal/ac .005000 
A Airport 642.8 gal/ac .001000 
H Hospital 5142 gal/ac .008000 
OS Open Space .000000 


