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I.   INTRODUCTION 

A. PURPOSE STATEMENT 

This Sewer Study was prepared by SCO Planning & Engineering, Inc. at the request of 
Nevada City.  The purpose of this study is to: 
 
◊ Provide a sewer analysis to Nevada City that describes sewer infrastructure needs 

and potential impacts associated with the proposed project. 

◊ Calculate sewer flow at discharge point based on similar municipal design standards 
applied to the proposed project. 

◊ Determine capacity of offsite gravity sewer reaches, additional project flow and impact 
to downstream sewer system. 

 
B. STUDY AREA 

The areas included in this study is the Cashin Field Property located along the north side of 
Ridge Road between Searls Avenue and Zion Street.  (See Figure A). 
 
 
C. EXISTING CONDITION 

The site is composed of primarily undeveloped land.  There are existing concrete sidewalks 
at the property lines along Searls Avenue, Ridge Road and Zion Street.  The sidewalk along 
Zion Street is supported by a sloping rock-faced retaining wall.   Inconsistent fencing runs 
the length of the north property line.  Access to the site is a driveway entrance with a rock-
faced retaining wall at Ridge road near to the intersection of Zion Street and Ridge Road. 
The land is comprised of a large open area in the central to west side.  There are many 
coniferous trees (350-360) and a variety of deciduous trees (20-30) ranging in sizes from 6 
to 60” in diameter.  High point of the property is at the West corner near the Zion Street and 
Ridge Road intersection.  Contours shed from there toward the North Eastern side of the 
property and then follows the North property line easterly toward Searls Avenue.  There is 
one 18” culvert at the south-easterly corner of the property crossing under Searls Avenue 
into the CalTrans right of way. 
 

D. PROPOSED SEWER ADDITION 
 

There are two sewer conveyance mains (Zion Street, Searls Avenue) that could serve the 
site. Based upon site grading which is sloping away from Zion and the existing wall along 
Zion, sewer discharge is proposed to flow easterly to the existing facilities at Searls Avenue.  
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E. PROPOSED PROJECT 

The project and development consist of: 
• 58 Affordable Residential Units. 
• 1 Community Office Building with 2 Employees 

   
 
II.   DESIGN CRITERIA 

A. UNIT FLOW FACTORS 

Average Flow determination is based on the following wastewater generation factors 
obtained from Nevada City General Plan, Table 1: 

Residential:   Qave = 150 (gal/day)/ unit 
 Office:   Qave =  25 (gal/day)/employee 
 
  
Factored Flow is calculated by multiplying the average flows shown above by a safety 
factor of 2.0. 
 
  
Peak Flow is calculated by multiplying factored flow by peaking factor to account for 
variations in infiltration, inflow and domestic flow.   

Peak Factor Equation:  Qpeak = 10(2Qave)0.8  

 
B. PIPE CAPACITY  

Pipe Capacity was calculated using Manning’s Equation for Peak Flow with pipe 
flowing at depth equal to 70% of pipe diameter. 

Used Manning n = 0.013 for PVC pipe  

The reach of sewer main with the assumed flattest slope was used to calculate 
maximum allowable discharge.  See Pipe Flow Capacity Calculations, Exhibit B. 
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III.   FLOW CALCULATIONS 

A. Proposed Onsite Contributing Flows 

Areas A & B are per the currently proposed Development totaling 58 Residential 
units and 1 Community Office Building.  Flow calculations as shown on Exhibit ‘B’ 
are summarized as follows: 

 AVERAGE FLOW 
(gpd) 

FACTORED FLOW 
(gpd) 

PEAK FLOW         -         
(gpm)                                    

Calculated Flow         -     
Area A 

8,700 17,400  

Calculated Flow         -      
Area B 

50 100 

Total Flow 8,750 17,500 74 
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IV.   RESULTS AND CONCLUSIONS 

Gravity Sewer Flow Capacity – Searls Avenue 

Gravity sewer flow capacity for existing 6” gravity sewer main in Searls Avenue was 
analyzed for flattest slope using 70% max. depth flow requirement.  Based on As-Built 
drawings provided by the city, the shallowest reach occurs between Station 29+63.70 and 
31+00. The existing pipe has sufficient capacity for the proposed project.   

Existing 6” sewer, flattest slope = 0.005 
Allowable flow = 0.33 cfs.  (70% depth) 
Actual flow for existing plus proposed project = 0.16 cfs (34% depth) 

Based on the short reach of shallow sloping sewer pipe (s = 0.005) along Searls Avenue 
which transitions quickly to a steep slope (s = 0.047), any additional flow would 
successfully flow downstream. 

 
Summary 

In summary, the proposed project could be served by the existing sewer line at Searls 
Avenue.  
City Public Works Department - Water/Wastewater Division should verify/confirm if there 
are any deficiencies with the existing system.  The extent of repairs/upgrades and 
obligation for improvements should be determined by the City. 
If additional improvements are required by the City, then properties being served by the 
proposed sewer infrastructure shall pay their fair share for the cost of improvements 
based on their percentage of flow contribution to the system.  Specific financing 
requirements, improvement obligations, fees, dedications, maintenance, and 
reimbursements shall be detailed in some form of agreement between the developer and 
Nevada City prior to construction.   
 
Please contact our office at (530) 272-5841 if you have any questions or requests for 
additional information. 
 
SCO PLANNING & ENGINEERING, INC. 
 

 
Jason Barnum, P.E. 
Civil Engineer 
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EXHIBIT B 
 
 



Cashin Field Affordable Housing SEWER DESIGN FLOW CALCULATIONS 5/6/2020

PEAK

DESCRIPTION
UNITS 

(EA)
AVE. 
GPD

UNITS 
(EA)

AVE. 
GPD

AVE. 
GPD

AVE. 
GPM GPD GPM FACTOR GPM CFS

Area A 58 8700 0 0 8700 17400
Area B 0 0 1 50 50 100
Total - Development 58 1 8750 6.08 17500 12.15 6.1 73.75 0.16

TOTAL 
AVERAGE 

FLOW PEAK FLOW SINGLE-FAMILY
OFFICE                 

(2 EMPLOYEE)
FACTORED 
FLOW (x2)

S:\~ Jobs\202006 - Ridge Road Affordable Housing\Admin\Reports\202006 Sewer Flow Calcs



CASHIN FIELD
EXISTING SEWER

PIPE FLOW CALCULATIONS 5/6/2020

Pipe Properties:

Peak Future Flow, Q = 74 gpm

0.16 cfs

Pipe Dia, D = 6 in

Pipe Slope, S (ft/ft) = 0.005
Manning's n = 0.013

Flow, Manning Equation: Q = (1.49 / n)  Rh
2/3 S1/2 A

Percentage of Flow = 0.70 %

Depth of Flow, y = 0.35 ft
Hydraulic Radius, Rh = 0.15 ft

Flow Velocity, V = 2.27 ft/s

Flow Volume, Q = 0.33 cfs

149.5 gpm
Froude Number, F  = 0.71  Subcritical Flow

Critical Depth, yC = 0.29 ft
Normal Depth, yn = 0.35 ft

Area of Flow, Af = 0.15 ft2

Wetted perimeter, W = 0.99 ft

Top flow width, B = 0.46 ft

Pipe Unity: 0.49                %
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