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ABBREVIATIONS 

ac  Acre 

ac-ft  Acre-feet 

bgs  Below ground surface 

CCMC Carson City Municipal Code 2005 

cfs  Cubic feet per second 

d/D  depth to diameter ratio 

EDU  Equivalent dwelling unit 

FEMA  Federal Emergency Management Agency 

FIRM  Flood Insurance Rate Map 

ft  Foot 

ft2  Square foot 

ft3  Cubic foot 

fps  Feet per second 

GIS  Geographical Information System 

gpm  Gallons per minute 

gpd  Gallons per day 

Max.  Maximum 

Min.  Minimum 

NV  Nevada 

Qp  Peak flow 

RCBC  Reinforced Concrete Box Culvert 

ROW  Right of Way 

vel.  Velocity 
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1 INTRODUCTION 

1.1 PURPOSE OF STUDY 

This report presents the data, methodology, and results of a conceptual sewer design 
report for the Plateau Development tentative map and zone change to remainder 
parcels.  Adjacent remainder parcels that are being rezoned to multi-family and General 
Commercial are included in the analysis.   

Future Final Maps and final designs will incorporate detailed sewer modeling and 
design.  

This report documents the existing and proposed sewerage conditions of the proposed 
project: 

• Existing and proposed sewershed 

• Existing and proposed sewer generation rates 

• Existing and proposed zoning 

• Compliance with Carson City Municipal Code 2005 (CCMC) and/or other 
applicable ordinances  

1.2 PROJECT LOCATION AND DESCRIPTION 

The Plateau Development project site is in eastern Carson City, south of U.S. Highway 
50 around Drako Way, located in Township 15 North, Range 20 East in portions of 
Sections 1 and 12.   

Sanitary sewer infrastructure does not currently exist at the subject site.  The nearest 
sanitary sewer is an 8-inch sewer main at the east end of the Morgan Mill Road that 
connects to the Morgan Mill sewer lift station.   

Figure 1-1 shows the location of the project site. The site is not located in a FEMA flood 
zone. Relevant FEMA flood maps define the area as outside the 0.2% annual chance 
flood. Exhibit 1 shows the FEMA flood zone mapping adjacent to the Plateau 
Development. 
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Figure 1-1: Plateau Development Location Map 

 
[Google Maps: https://www.google.com/maps/search/google+maps/@39.1897644,-119.7016629,4292m/data=!3m1!1e: accessed 10/10/2018] 
 

 
 

2 METHODOLOGY AND ASSUMPTIONS 

The existing zoning at the Plateau Development site is General Industrial.  The 
proposed zone change and tentative map include the following land uses that constitute 
the sewershed for the Plateau Development and the remainder parcels: 

• 269 Single Family Residential lots on 67.89 acres 

• 18.53 acres Multi-Family 
o Estimated 250 EDUs   

• 13.81 acres General Commercial 

Existing and proposed conditions sewage loading is estimated based on the 2017 
Sewer System Sewer Master Plan Update (ATKINS, 2017). Loading estimates are 
calculated using the unit rates in Table 2-1. 

Plateau 

Development & 

Remainder Parcels 

https://www.google.com/maps/search/google+maps/@39.1897644,-119.7016629,4292m/data=!3m1!1e
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This conceptual sewer study for the Plateau Development adheres to the Carson City 
Municipal Code 2005 (CCMC) requirements for conceptual sanitary sewer preliminary 
design 12.06.360.  

Table 2-1: Sewer System Master Plan Update Wastewater Generation Rates 

Land Use Category 
Average Dry 
Weather Flow Units 

Single-Family Residential 148 (gpd/DU) 
Multi-Family Residential 123 (gpd/DU) 

Office 269 (gpd/acre) 
Commercial 443 (gpd/acre) 

Hotel/Resort/Casino Hotels/Motels 62 (gpd/room) 
Industrial 189 (gpd/acre) 

Institutional 1,127 (gpd/acre) 
School 158 (gpd/acre) 
Prison 366 (gpd/acre) 

Hospital 2,333 (gpd/acre) 

Sewage generation estimates do not include wet weather flows.  This assumption is 
based on construction of new infrastructure, segregation of the sewer system from 
stormwater infrastructure, and groundwater at 100 feet bgs.   

A peaking factor of 1.5 was used for average daily to average peak hourly flow 
(ATKINS, 2017). 

2.1 PIPE SIZING CRITERIA 

Pipe sizing will conform to the Carson City Municipal Code Division 15.3.2 for sewer 
design criteria.  

• Sewer capacity when peak flow is at d/D = 0.75 

• Min. diameter for sewer mains is 8-inches 

• Min. design velocity is 2 fps 

• Max. design velocity is 10 fps 

Minimum slope for sewer main pipe shall be per Table 2-2. 

. 
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Table 2-2: Minimum Sewer Main Pipe Slope 

Diameter (in) Minimum Slope 

8 0.4%1 

10 0.25% 

12 0.19% 

15 0.14% 
1Minimum slope for 8" PVC SDR-35 flexible pipe 

3 CONCEPTUAL SEWER DESIGN RESULTS 

This section discusses the results of the proposed conditions sewage generation, onsite 
and offsite pipe capacity, and the Morgan Mill lift station capacity. 

3.1 SEWAGE GENERATION 

The estimates for the existing zoning and proposed Plateau Development flows are 
contained in Appendix A.  The methodology and assumptions are included in the 
calculated estimates. Table 3-1 summarizes the existing zoning and proposed 
conditions sewage generation. 

Table 3-1: Existing Zoning Sewage Generation 

Land Use Category 

Sewage Loading (gpd) 

Ave. Day Peak Hourly 

General Industrial 21,298 31,948 

Table 3-2 summarizes the proposed sewage generation values. 

Table 3-2: Proposed Plateau Development and Zone Change Sewage Generation  

Land Use Category 

Sewage Loading (gpd) 

Ave. Day Peak Hourly 

Single Family (SF6) 39,812 59,718 
Multi-Family 30,750 46,125 
General Commercial 6,029 9,044 
Park/Open Space 0 0 

Total 76,591 114,887 

The proposed conditions will increase the average day sewage loading by 55,333 gpd. 
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3.2 PLATEAU DEVELOPMENT PIPE CAPACITY 

Pipe capacity has been estimated for the single family residential for average daily flow 
and peak hourly flow.  The results show that the average day and peak hourly flow are 
contained below the maximum 0.75 d/D ratio for 8-inch PVC pipe at the minimum slope 
of 0.4%.  Flow capacity estimate results for 8-inch PVC pipe at 0.4% slope are 
summarized as follows: 

• d/D=16.9% for SFR ADF=27.6 gpm 

• d/D=20.6% for SFR PHF=41.5 gpm 

Design velocity is less than 2 fps for both ADF and PHF at 1.6 fps and 1.8 fps, 
respectively.  This indicates that pipe will need to be designed at slopes greater than the 
minimum specified in the CCMC. 

The manning’s normal depth calculations are included in Appendix B. 

The 2017 Sewer System Sewer Master Plan Update includes a full buildout analysis for 
sewer mains and assesses the capacity for potential future deficiencies (ATKINS, 
2017).  This buildout condition pipeline deficiency reports the sewer mains, between the 
proposed Plateau Development and the Morgan Mill Lift Station, as less than d/D 0.50.  
This implies that the loading from the Plateau Development and associated remainder 
parcel zone changes would not pose a sewer main capacity issue. 

3.3 MORGAN MILL LIFT STATION 

The sewer loading from the Plateau Development and related zone change remainder 
parcels flow to the Morgan Mill Lift Station.  The information presented in this section 
was taken from the 2017 Sewer System Sewer Master Plan Update (ATKINS, 2017). 

The Sewer System Sewer Master Plan Update reports the following for the Morgan Mill 
Lift Station. 

Table 3-3: Morgan Mill Lift Station Capacity 

Lift Station 

 Dry Weather (gpm) 

Pump Capacity (gpm) Existing Qp Buildout Qp  

Morgan Mill 450 483 897 

Carson City staff and the Sewer System Sewer Master Plan Update report that the lift 
station pump is currently undersized for the existing flows.  This indicates that the 
pumps will have to be upgraded with, or without, additional loading from the Plateau 
Development. 
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The force main is also experiencing low velocity per the Sewer System Sewer Master 
Plan Update.  The lift station wet well has sufficient volume for existing flows and 
reportedly has issues with the sewage going septic.  Additional flows from the proposed 
Plateau Development would help increase the cycle times at the lift station. 

Table 3-4: Lift Station Emergency Storage Capacity 

Lift 
Station 

 Dry Weather  

Emergency 
Storage (gal) 

Existing Qp 
(gpm) 

Existing 
Storage (hrs) 

Buildout Qp 
(gpm) 

Existing 
Storage (hrs) 

Morgan 
Mill 

9,800 483 0.34 897 0.18 

Assuming that the 80 gpm peak hour sewage loading from the Plateau Development 
coincides with the master plan existing peak flow, then the emergency storage time 
decreases to 0.29 hours. 
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4 CONCLUSIONS AND RECOMMENDATIONS 

4.1 GENERAL CONSIDERATIONS 

This study is intended to be a preliminary sewer analysis in support of the Plateau 
Development tentative map and remainder parcel zone changes.  Further progress 
towards a final design of the Plateau Development site will include a master technical 
sewer report specific to the final site design.   

This preliminary sewer design report shows that onsite and offsite sewer mains will 
have capacity. 

The Morgan Mill Lift Station pumping capacity is less than the existing conditions peak 
flow.    Loading from the Plateau Development would increase this discrepancy.  
However, the 2017 Sewer System Sewer Master Plan Update identifies that the lift 
station pumping capacity does not meet the existing peak flow. 

4.2 REGULATIONS AND MASTER PLANS 

The proposed improvements and the analyses presented herein are in accordance with 
Carson City Municipal Code 2005. 

4.3 IMPACTS TO ADJACENT PROPERTIES 

There are no impacts to adjacent properties regarding sanitary sewer.   

4.4 STANDARDS OF PRACTICE 

This study was prepared using the degree of care and skill ordinarily exercised, under 
similar circumstances, by reputable professional engineers practicing in this and similar 
localities. 
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Exhibit 1: FEMA FIRM 
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Appendix A: Sewage Generation Estimates 
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Appendix B: FlowMaster Pipe Capacity Calculations 

 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.40 %

Diameter 8.00 in

Discharge 27.60 gal/min

Results

Normal Depth 1.35 in

Flow Area 0.04 ft²

Wetted Perimeter 0.56 ft

Hydraulic Radius 0.83 in

Top Width 0.50 ft

Critical Depth 0.11 ft

Percent Full 16.9 %

Critical Slope 0.00400 ft/ft

Velocity 1.58 ft/s

Velocity Head 0.04 ft

Specific Energy 0.15 ft

Froude Number 1.00

Maximum Discharge 1.07 ft³/s

Discharge Full 0.99 ft³/s

Slope Full 0.00002 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 16.86 %

Downstream Velocity Infinity ft/s

TIVCCNV01 Plateau Development Average Daily Flow Capacity

10/16/2018 1:35:08 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.35 in

Critical Depth 0.11 ft

Channel Slope 0.40 %

Critical Slope 0.00400 ft/ft

TIVCCNV01 Plateau Development Average Daily Flow Capacity

10/16/2018 1:35:08 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.40 %

Diameter 8.00 in

Discharge 41.50 gal/min

Results

Normal Depth 1.65 in

Flow Area 0.05 ft²

Wetted Perimeter 0.63 ft

Hydraulic Radius 0.99 in

Top Width 0.54 ft

Critical Depth 0.14 ft

Percent Full 20.6 %

Critical Slope 0.00392 ft/ft

Velocity 1.78 ft/s

Velocity Head 0.05 ft

Specific Energy 0.19 ft

Froude Number 1.01

Maximum Discharge 1.07 ft³/s

Discharge Full 0.99 ft³/s

Slope Full 0.00003 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 20.61 %

Downstream Velocity Infinity ft/s

TIVCCNV01 Plateau Development Peak Hourly Flow Capacity

10/16/2018 1:34:27 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.65 in

Critical Depth 0.14 ft

Channel Slope 0.40 %

Critical Slope 0.00392 ft/ft

TIVCCNV01 Plateau Development Peak Hourly Flow Capacity

10/16/2018 1:34:27 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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