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1. Introduction 

This report represents model results for the treated water pipe distribution system in the Special 
Use District B Northeastern Quadrant (SUD-B NEQ) Specific Plan Area located west of the 
present City of Lincoln. SUD-B is planned within the 2008 adopted City of Lincoln General 
Plan. According to the Water System Constraints Analysis, March 2006 report prepared by 
Frank Bradham for the City of Lincoln's General Plan Update, the entire SUD-B area was 
assigned an annual water demand of 1,707 acre-feet per year, which is an average daily demand 
of 1.5 million gallons per day (mgd), and a maximum day demand of 3.8 mgd.  SUD-B consists 
of 1620 acres, of which the NEQ is approximately 186 acres excluding existing frontage roads 
right-of-way that will be annexed as part of the SUD-B NEQ Specific Plan.  

The SUD-B NEQ Specific Plan is within the City of Lincoln’s General Plan boundary with the 
exception of a one acre parcel, Assessor’s Parcel Number: 009-031-028, which is within the city 
limits.  As shown on Exhibit 1, this Specific Plan boundary contains four parcels consisting of 
two property owners.  Also, City of Lincoln right-of-way exists within this Specific Plan 
boundary which fronts the site on Nelson Lane and Nicolaus Road. 

The 2050 General Plan is designed to respond to the anticipated demand for housing and services 
within the City of Lincoln’s Sphere of Influence over the next 40 years.  This Specific Plan 
ensures that adequate backbone infrastructure, public facilities and essential services needed to 
support the proposed development will be available and in place to serve project residents. 

SUD-B NEQ Specific Plan will allow for commercial and residential neighborhoods that are 
anticipated to be single family homes and will include parks, open space and public streets.  
Residential densities will be compliant with airport compatibility zones of the Placer County 
Airport Land Use Compatibility Plan.  The project will be oriented around the Markham Ravine 
open space preserve, a major amenity that traverses the site from east to west.  The land uses and 
street system shown in the proposed Land Use and Circulation plan are similar to the City of 
Lincoln’s General Plan. The Specific Plan Land Use Plan is provided as Exhibit 2 and 
summarized in Table 1.  

While it is possible that SUD-B NEQ will be constructed in several phases, this report analyses 
the water system for the entire SUD-B NEQ project as a full build-out. 
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   Individual land use acres do not add up to Total Acreage due to rounding. 
   All acreages shown are approximate and subject to change. 
  Water Supply Assessment report by others. 

 TABLE 1-  SUD-B NEQ SPECIFIC PLAN - PROPOSED LAND USE 

Land Use Designation 
Allowed 
Density 

Estimated 
Dwelling Units 

(du) 
Acres 

Residential 

Low Density Residential (LDR) 3-5.9 DU /acre 430 84.8 
Residential Subtotal  430 84.8 

Commercial 
Commercial (C)  69.7 

Commercial Subtotal  69.7 
Parks / Open Space 

Park (P)  4.0 
Open Space/Corridors (OS)  22.6 

Parks /Open Space/Landscape Subtotal  26.6 
Major Roadways 

Proposed Right-of-Way   5.0 
Existing  Right-of-Way  12.3 

Right-of-Way Subtotal  17.3 
Total 430 198.4 
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2. Model Assumptions and Design Constraints 

The distribution system in this report was modeled using Bentley Water-CAD V8 XM Edition, a 
Haestad Methods Solution Center software.  The model was based on the complete buildout of 
the SUD-B NEQ Specific Plan Land Uses.   

This model was prepared for the purpose of sizing pipes within the Specific Plan Area and 
establishing the required zone to meet water supply criteria set by the City of Lincoln.  The 
model was run under steady-state condition. 

Due to a limited availability of information regarding water deliveries in the area, fire flow tests 
were used to establish available flows and pressures.  Fire flow tests were conducted by the City 
of Lincoln Department of Public Services in December 2014 at hydrants located at First Street 
and Jansen Court, the west end of Third Street, and at Nicolaus Road and Aviation Blvd, the 
results of the hydrant tests are included in the appendices.  Connections to all three hydrants 
were added to this model with the provided hydrant flow test results converted to pump sources 
at the hydrant locations.  Due to redundancy with the proximity of the First and Third Street 
hydrants, the Third Street hydrant was omitted as a pump source with this model. 
 
Using the results of these fire flow tests, a pump curve was developed for each location in order 
to represent the flows and pressures at those locations, using the procedures described in 
Advanced Water Distribution Modeling and Management, Section 5. The 3-point pump curve 
was created as follows for the two pump locations used: 
 

1. The Shutoff point was set to be the Static Pressure and zero flow. The Static Pressure is 
multiplied by 2.31 psi/ft to convert it from psi to feet. 

2. The Maximum Operating point is set to be the Residual Pressure/flow in the hydrant. The 
Residual pressure is also converted to feet. 

3. The middle ordinate of the curve, the Design Point, is calculated using the following 
equation: 

  𝑄0 = 𝑄𝑡 �
(𝑃𝑠−𝑃0)
(𝑃𝑠−𝑃𝑡)

�
0.54

 
Q0 =  Flow available at the chosen pressure (gpm) 
Qt = Residual flow during hydrant test (gpm) 
Ps = Static pressure during hydrant test (psi) 
P0 = Chosen pressure, at which Q0 is to be calculated (psi) 
Pt = Residual pressure during hydrant test (psi) 
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TABLE 2 - THREE POINT PUMP CURVES 
Fire Hydrant Flow (gpm) Head (ft)
Nicolaus and Aviation

Shutoff 0 265.7
Design 920 259.9
Max Operating 1338 254.1

West End of Third Street
Shutoff 0 258.7
Design 908 250.6
Max Operating 1320 242.6  

 
A pump connected to an unlimited reservoir was used to represent the actual Lincoln water 
system. Pipes connecting the pump and reservoir were sized and assigned a low roughness 
coefficient so as to minimize head loss. Exhibit 3 shows the locations of the fire hydrants.  

3. Pipe Sizing Criteria 

The water distribution model was ran to confirm pipe sizing for the SUD-B NEQ Specific Plan 
Area.  The model is based on the treated water pipe distribution layout prepared by Frayji Design 
Group, Inc. Node elevations are based on projected grades to aid in preparation of the report. 
Hazen-Williams roughness values were based on the City of Lincoln's Design Criteria and 
Procedures Manual, Section 8, Domestic Water Supply System. A roughness coefficient of 130 
was used for this model and pipe node elevations are assumed at approximately 3 feet deep 

Based on the Water-CAD model results, pipe sizes and network layout meets the minimum 
system design criteria as presented in the “allowable pressure” and “velocity” section set by the 
City of Lincoln and shown in Table 5, Section 7.  

4. Water System Distribution Improvements 

The SUD-B NEQ water distribution system will be constructed in phases to accommodate water 
demand for the area as it builds out.  The existing water system connects to downtown Lincoln to 
east of the Plan Area, eventually connecting to the City's Reservoir 1, Refinery Point storage 
tank.  The tank max HGL is 396 feet, according to the Water System Constraints Analysis, 
March 2006 report prepared by Frank Bradham for the City of Lincoln's General Plan Update.  


