
                   

City of Lodi 
 

Water Master Plan 
 
 

 
 

August 2012 
 
 
 

 
 
 
 

 

City of Lodi 



 

 



 
 
Lodi Water Master Plan 2012                          Page | ii 

Water Master Plan  
Table of Contents 
1.  Introduction ............................................................................................................................. 1 

1.1  Background ...................................................................................................................... 1 
1.2  Existing City Of Lodi Water Master Plan ........................................................................ 1 
1.3  Study Area ........................................................................................................................ 4 

2.  Water System .......................................................................................................................... 6 
2.1    Existing Facilities ......................................................................................................... 6 
2.2    City Water Supply ........................................................................................................ 7 

2.2.1  Groundwater Supply and Safe Yield ............................................................................ 8 

2.2.2 Surface Water Supply .................................................................................................. 10 

2.2.3 Conservation ................................................................................................................ 10 

2.3   Level of Service Standards ............................................................................................. 10 
2.4   Regulatory Requirements ............................................................................................... 11 
2.5  Design Criteria ............................................................................................................... 11 

2.5.1  Conveyance Facilities ................................................................................................. 13 
3.  Future Distribution System ................................................................................................... 14 

3.1  Model Software .............................................................................................................. 14 
3.2   New Facilities ................................................................................................................. 14 
3.3   Pipe Alignment and Sizing ............................................................................................. 14 
3.4  Transmission Pipeline Extension ................................................................................... 16 
3.5  Finance and Implementation Plan .................................................................................. 16 

 
Figures & Tables 
Figure 1: 1990 Water System Master Plan ......................................................................................2 

Figure 2: 2010 General Plan Land Use Diagram .............................................................................3 

Figure 3: 2012 Water Master Plan Service Area .............................................................................5 

Table 1: Groundwater Well Capacity ..............................................................................................7 

Figure 4: Existing Well Locations ...................................................................................................9 

Table 2: Water System Design Standards – Water Demand Factors .............................................12 

Table 3: Fire Flow Requirements ..................................................................................................12 

Table 4: Minimum Pipe Diameter .................................................................................................12 

Figure 5: Future Well Locations ....................................................................................................15 

 
 



 
 
Lodi Water Master Plan 2012                          Page | ii 

 
Appendices 
Appendix A: Water Pipe Layout South of Harney Lane State Route 99 to WID Canal 

Appendix B: Water Pipe Layout South of Harney Lane WID Canal to Lower Sacramento Road 

Appendix C: Water Pipe Layout Lodi Avenue to Kettleman Lane 

Appendix D: Water Pipe Layout Kettleman Lane to Harney Lane 

Appendix E: Fire Flow Analysis 

Appendix F: 2003 Woodbridge Irrigation District Agreement 



Lodi Water Master Plan 2012                         Page | 1 

1. INTRODUCTION 

1.1 BACKGROUND 
Expansion of the City of Lodi water service is required to serve planned development 
areas.  In 1990, the City of Lodi (City) adopted the “City of Lodi Water Master Plan” for 
the service area as shown in Figure 1. 
 
On April 7, 2010, the City adopted the General Plan Policy Document that identifies 
areas to be developed within the City through the year 2030.  The General Plan land use 
information is provided in Figure 2.  The 2010 General Plan specifies in Section 3 – 
Growth Management and Infrastructure, GM-P11, that the City “prepare master plan 
documents as necessary during the planning period to address the infrastructure needs of 
existing and projected growth, and to determine appropriate infrastructure provisions for 
each phase.”   
 
The City’s existing water system consists of twenty-eight groundwater production wells, 
about 240 miles of distribution pipelines, and two storage reservoirs with a combined 
storage capacity of 1.1 million gallons (MG).  Groundwater is currently the sole source of 
water supply for the City.   
 
In 2003, the City entered into an agreement with Woodbridge Irrigation District (WID) to 
purchase up to 6,000 acre-feet per year (AFY) of surface water annually, and a water 
treatment plant is currently under construction to treat the water for distribution. 
 
The 2012 Water Master Plan will define level of service, present design criteria, analyze 
service demands, consider alternative facilities plans and present the recommended plan 
for providing water service to the community. 

1.2 EXISTING CITY OF LODI WATER MASTER PLAN 
The present “City of Lodi Water Master Plan” was prepared in 1990 by Psomas.  The 
master plan analyzed the groundwater pumping and distribution system to provide 
service to the planning area shown in Figure 1.  At that time, groundwater was the sole 
water source for the City.   
 
In 1994, the “Water Storage Tank Study” was prepared as a supplemental study to the 
1990 Water Master Plan.  The study evaluated the use of water storage tanks to reduce 
the number of future wells and the need to equip both existing and future wells with 
filters for dibromochloropropane (DBCP).     
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Figure 1: 1990 Water System Master Plan 
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1.3 STUDY AREA 
The study area for the 2012 Water Master Plan has been expanded to coincide with the 
General Plan limits for Phase 1 and 2 adding approximate 920 acres to the service area.  
The boundary of the 2012 Water Master Plan is shown in Figure 3.   
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2. WATER SYSTEM 
 

2.1   EXISTING FACILITIES 
The City currently utilizes groundwater as its sole source of supply.  The City’s existing 
water distribution system is a 240 mile grid network of 6, 8, 10, 12 and 14 inch diameter 
mains, two water storage tanks with a combined storage capacity of 1.1 million gallons 
and a total of 28 groundwater wells spaced at half-mile intervals throughout the City.  
The capacity of the wells ranges from 1.2 to 3.0 mgd and the total capacity of the 28 
existing wells is 54.8 mgd.  Among the 28 existing wells, only 14 wells currently have 
standby chlorination equipment.  The groundwater is normally not chlorinated in the 
distribution system.  
 
A list of the existing wells and production capacities is provided in Table 1 and the 
locations are provided in Figure 4.  The 28 wells have a combined capacity of 37,910 
gpm or 19.9 billion gallons per year. 
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Table	1:	Groundwater	Well	Capacity	

Well Number Well Capacity, gpm Well Capacity, mgd 
 

1R 
2 

3R 
4R1 

5 
6R 
7 
8 
9 

10C 
11R 
12 
13 
14 
15 
161 
17 
181 
19 
201 
21 
221 
231 
24 
25 
26 
27 
28 

Total 
 

 
1,130 
820 
820 

1,960 
1,180 
1,580 
1,160 
800 
900 

1,300 
1,320 
800 

1,150 
1,670 
1,500 
1,110 
1,800 
1,800 
1,110 
2,070 
2,050 
1,400 
1,410 
1,420 
1,580 
1,370 
1,3504 
1,350 
37,910 

 
1.6 
1.2 
1.2 
2.8 
1.7 
2.3 
1.7 
1.2 
1.3 
1.9 
1.9 
1.2 
1.7 
2.4 
2.2 
1.6 
2.6 
2.6 
1.6 
3.0 
3.0 
2.0 
2.0 
2.0 
2.3 
2.0 
1.94 
1.9 
54.8 

 
1Wells equipped with granular activated carbon filters  
2 gpm = gallons per minute   
3 mgd = millions gallons per day  
4Estimated capacity  

 

2.2   CITY WATER SUPPLY 
The City currently uses groundwater as its primary source of supply.  The continuing 
decline of groundwater levels in the aquifer underlying the City means that the 
sustainable annual groundwater supply available to the City is something less than what 
is currently extracted.  The City is participating in the development of policies and 
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programs, including groundwater recharge and conjunctive use programs, intended to 
help eliminate the eastern San Joaquin County groundwater basin overdraft condition.  
Annual well production for the four-year period from 2007 through 2010 ranged from 
15,005 AF to 17,171 AF or 4.9 billion gallons to 5.6 billion gallons. 
 
In 2003, the City entered into an agreement with WID to purchase up to 6,000 AFY of 
surface water, and a water treatment plant is currently under construction to treat the 
water for distribution.  The treatment plant is anticipated to be online in September of 
2012.  The City has developed a conjunctive water management use of the surface water 
and groundwater supply.  The City will maximize the use of surface water during periods 
when the water supply is plentiful and will save groundwater for the periods when 
surface water supplies are short or restricted. 
 
2.2.1		GROUNDWATER	SUPPLY	AND	SAFE	YIELD	

The City plans to maintain its groundwater pumping at a sustainable yield in the 
future.   A safe yield of approximately 15,000 AFY has been estimated for the 
aquifer serving Lodi based on water balance calculations performed using data 
primarily from the Eastern San Joaquin Groundwater Management Plan.  This 
safe yield estimate reflects an acreage-based relationship.  Therefore, as the City’s 
land area increases, the estimated safe yield of the underlying aquifer will likely 
increase.  The safe yield estimate will be revisited if additional studies are 
completed revising the safe yield of the basin.  The 2010 City of Lodi Urban 
Water Management Plan (UWMP) has assumed 15,000 AFY or 2.3 acre-feet per 
acre as the amount of groundwater available during all future (post-2005) years.  
Although rigorous scientific analyses have not been performed, the City projects 
that some recharge of the groundwater basin will occur as the amount of 
groundwater pumped annually decreases.  This result, however, is contingent on 
the cooperative efforts of all groundwater users within the basin, including other 
cities, agriculture, and private well owners, to reduce groundwater extraction. The 
City does not expect development of cones of depression, significant changes in 
direction or amount of groundwater flow, changes in the movement or levels of 
contaminants, or changes in groundwater salinity and/or total dissolved solids 
(TDS) concentrations. 
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2.2.2	SURFACE	WATER	SUPPLY	
In 2003, the City entered into a 40 year agreement with the Woodbridge Irrigation 
District to purchase 6,000 acre-feet per year of Mokelumne River water.   On 
January 16, 2008, the agreement was amended by extending the term of the 
agreement by 4 years to 2047 and allowing a total of 42,000 acre feet of water to 
be banked for future use.  The banked water is available to the City during wet 
years and, by averaging the use of banked water over the term of the agreement, 
the average annual delivery of surface water to the City would be 7,200 acre feet 
per year or 2.345 billion gallons per year. 
 
A surface water treatment facility is currently under construction to treat the 
surface water and distribute it to the City’s customers.  The nominal capacity of 
the plant is 8 million gallons per day while the peak capacity is 10 million gallons 
per day. 
 
The City has constructed a 36 inch diameter transmission pipeline beginning at 
the intersection of North Mills Avenue and West Turner Road.  The pipeline 
extends south along North Mills Avenue to near the intersection with Elm Street, 
and is connected to the existing distribution pipelines.   

 
2.2.3	CONSERVATION	

The City is in the process of installing water meters on all unmetered water 
services.  In 2010, the City reviewed the water use characteristics of about 3,000 
metered residential accounts prior to the implementation of new residential 
metered water rates.  That analysis of usage indicated that single family 
residences used an average of about 22 hundred cubic feet (22 CCF) per month, 
which is equivalent to nearly 550 gallons per day (gpd). 
 
The City believes that the combination of required water efficient plumbing 
fixtures, citywide metering, and billing for water on actual usage will result in a 
reduction in single family water demands to about 500 gpd (about 20 CCF per 
month or 0.56 AF per year).  This is a 10 percent reduction in single family water 
demand. 

 

2.3  LEVEL OF SERVICE STANDARDS 
Development of available vacant land in the study area will affect the City’s utility 
facilities.  The City’s levels of service standards for the water utility are as follows: 
 

• Average daily demand for residential is 200 gallons per capita per day (gpcd), 
commercial is 2,750 gallons per acre per day (gpad) and industrial is 2,200 gpad.   
 

• The peaking factor per day is 2.24 and per hour is 3.28. 
 

• The City’s standard for minimum pressure is 20 psi at the service point or fire 
hydrant under the worst case of either maximum daily demand plus fire flow or 
peak hour demand. 



Lodi Water Master Plan 2012                         Page | 11 

 
• All improvement, expansion, or increases in capacity to the facilities shall be 

compatible with the adopted level of service standards. 
 

2.4  REGULATORY REQUIREMENTS 
Two federal regulations will impact the operation and structure of the City’s water 
system.  First, the introduction of the new surface water supply will require continuous 
chlorination of the groundwater supplies to State of California regulations stemming from 
the U.S. Environmental Protection Agency’s (USEPA.s) Total Coliform Rule.  This rule 
requires the maintenance of a detectable level of chlorine throughout a distribution 
system that contains surface water. 

 
Second it is anticipated that the State of California will pass regulatory requirements 
associated with the USEPA’s Ground Water Rule, published in October 2006.  The 
federal regulation requires sanitary surveys of groundwater supplies every 3-5 years, 
(depending on system performance) and source water monitoring for coliform.  
California regulations, particularly the Water Works Standards, have not yet been 
updated to explicitly accommodate the Ground Water Rule.  California currently requires 
sanitary surveys and monthly bacteriological sampling in the distribution system and at 
all wellheads upstream of chlorination points. 

 
To ensure compliance with these regulations, modifications to the existing distribution 
system have been made to include chlorination at each groundwater supply and 
continuous monitoring of chlorine residual at each distribution system entry point. 

  

2.5 DESIGN CRITERIA 
Design criteria for the water system are outlined in the City of Lodi Public Improvement 
Design Standards.  Criteria include minimum pipe size, design flow, fire flow, design 
pressure, minimum cover, horizontal alignment and pipe materials. 

 
Water demands will be estimated as follows: 
 

1. Water Demand Factors are shown in the table below. 
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Table 2 

Land Use Units
Water Demand 

Factora (gpd/unit)
Residential capita 200
Commercial/Office acre 2,500
Industrial acre 1,000

1 Section 4.200 “Design Flow” from Design Standards

Water System Design Standards
Water Demand Factors1 

 
 

2. Fire Flow Requirements are shown in the table below: 
 

Table 3 

Land Use Fire Flow (gpm)
Low Density Residential 2,000
Medium Density Residential 3,000
High Density Residential 3,000
Commercial, Industrial 4,000

1 Section 4.200 “Design Flow” from Design Standards

Water System Design Standards
Fire Flow Requirements1 

 
 

3. The minimum pipe diameter for each land use category is shown in the table 
below: 

 
Table 4 

Land Use, Location Diameter (in.)
Commercial, Industrial 8
School, other Public Use 8
High Density Residential 8
Medium Density Residential 6
Low Density Residential 6
Residential Dead-end Main without Fire Hydrant 4
Unsupported Looped Length Exceeding 800 ft 8

1 Section 4.300 “Pipe Design” from Design Standards

Water System Design Standards

Minimum Pipe Diameter1 

 



Lodi Water Master Plan 2012                         Page | 13 

2.5.1 CONVEYANCE FACILITIES 
The distribution system meets the criteria set forth in Section 4.100 of the City of 
Lodi Design Standards.  At the time of development, preparation of detailed 
Water Master Plans will be a requirement. 
 

1. The system will be designed to meet a minimum residual pressure of 
20 psi at the service point or fire hydrant under the worst case of 
either: 

• Maximum day flows plus fire flow, or; 
• Peak hour flow 

 
2. Calculations for individual developments may assume 4,000 gpm at 45 

psi is available at the point of connection to an 8” or larger, looped 
line.   

 
3. The Hazen-Williams formula should be used to calculate design flow, 

pressure loss, velocity and pipe diameter relationships.  The coefficient 
of friction, “C” shall be 110 for pipes 6” and smaller, 120 for 8” and 
10”, and 130 for 12” and larger pipes unless loss at fittings is 
calculated separately using equivalent length or other approved 
methods.  In such cases, a “C” of 130 may be used. 

 
4. All high points within the systems shall be located at the fire hydrants 

or permanent blow-offs. 
 

5. The minimum cover on water mains shall be 3 feet, with a desired 
depth below 5± feet. 

 
6. When crossing a wastewater or storm drain line, clearance of at least 

12 inches shall be maintained. 
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3.  FUTURE DISTRIBUTION SYSTEM 

3.1 MODEL SOFTWARE 
The City selected Bentley’s WaterCAD V8i software for the water model.  The City is 
using Bentley’s SewerCAD and StormCAD software for modeling the City’s sewer and 
storm drainage systems.  WaterCAD contains a graphical/GIS interface and has the 
ability to model maximum daily flows, peak hour flows and fire flows at each junction.  
The software has the ability to import GIS layers and output files to AutoCAD and GIS.   

3.2  NEW FACILITIES  
The City of Lodi water system will require three new wells south of Harney Lane, a 
1.5MG storage tank on Kettleman Lane and transmission lines on Mills Ave. and Lodi 
Avenue as shown on Figure 5.  The locations of the new wells and storage tank is based 
on the projected peak hour demand deficiencies   A total of 31 wells will be required to 
meet the City’s water demands through the year 2035. 

3.3  PIPE ALIGNMENT AND SIZING  
The proposed water distribution system for the Water Master Plan is shown in 
Appendices A through D.  The layout is based on the General Plan Land Use plan 
presented in Figure 2.  The water distribution system has been skeletonized and only the 
major water lines (8 inch pipes or larger) are shown.  Additional water mains required for 
interior distribution shall be designed as development progresses in the future. 

 
A water model has been developed for the study area.  The average demands for the land 
use within the study area are assigned to the nearest node of the water distribution 
system.  The model assumes the maximum day demand and the fire flow are tested at 
each node.  The fire flow requirement is 2,000 gpm minimum to 4,000 gpm maximum 
with a minimum system residual pressure of 20 psi per City Design Standards.  The fire 
flow requirement is the critical test for the distribution system, and the results of the fire 
flow analysis are shown in the Appendix E. 

 
The study area will have twenty-three (23) connections to the City of Lodi’s existing 
water grid.  The connection points are assumed to have a system pressure of 45 pounds 
per square inch (psi) in conformance with City Design Standards.  The proposed water 
wells are assumed to be located near the south boundary of the study area to provide 
additional system pressure during peak hour and fire flow situations. 

 
The results of the fire flow analysis indicate that the water pipe distribution system shown 
on Appendix D, E, F and G, consisting of a combination of 8 inch and 10 inch pipe, will 
satisfy the water demand and fire flow requirements of the study area in conformance 
with the City’s Design Standards.  It should be noted that various combinations of 8 inch 
and 10 inch water pipe systems were modeled and the configuration shown in 
Appendices A through D provide the best results. 
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3.4 TRANSMISSION PIPELINE EXTENSION 
As part of the Surface Water Treatment Plant a 36 inch diameter transmission line was 
installed in North Mills Avenue from West Turner Road to West Lockeford Street.  As 
new development expands westward water demand will increase.  The increase in water 
demand will require the 36 inch diameter transmission pipeline to extend south along 
North Mills Avenue to West Lodi Avenue then west from the North Mills Avenue and 
West Lodi Avenue intersection to approximately the western City limits. 

3.5 FINANCE AND IMPLEMENTATION PLAN 
Construction of the Master Plan Facilities will be dependent upon the rate and pattern of 
development in the study area.  The cost and financing of the improvements shall be 
determined as part of the Impact Mitigation Fee Program that is being adopted 
concurrently with this report.  Financing alternatives include, but are not limited to, 
developer financing on a pay-as-you-go basis or through a new City-wide development 
impact fee program. 
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Appendix A 
 

Water Pipe Layout 
South of Harney Lane 

State Route 99 to WID Canal 
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Appendix B 
 

Water Pipe Layout 
South of Harney Lane 

WID Canal to Lower Sacramento Road 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 



 

 
 
 



 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Water Pipe Layout 
West of Lower Sacramento Road 
Lodi Avenue to Kettleman Lane 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 





 

 



 

Appendix D: Water Pipe Layout Kettleman Lane to Harney Lane 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
 

Water Pipe Layout 
West of Lower Sacramento Road 
Kettleman Lane to Harney Lane 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 



 

 
 
 



 

 



 

 
 
 

Appendix E: Fire Flow Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
 

Fire Flow Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 



 

Fire Flow Report ‐ State Route 99 to WID Canal 

Label 
Satisfies Fire 

Flow 
Constraints? 

Fire Flow   
(Needed)   
(gpm) 

Fire Flow 
(Available)    
(gpm) 

Flow        
(Total 

Needed)     
(gpm) 

Flow        
(Total 

Available) 
(gpm) 

Pressure 
(Calculated 
Residual)          
(psi) 

J‐2  TRUE  2000  4000  2094  4094  33.3 
J‐3  TRUE  2000  4000  2000  4000  32.2 
J‐5  TRUE  2000  4000  2133  4133  38.3 
J‐6  TRUE  2000  4000  2118  4118  37.4 
J‐13  TRUE  2000  4000  2130  4130  32.5 
J‐14  TRUE  2000  4000  2108  4108  35.5 
J‐15  TRUE  2000  4000  2095  4095  36.6 
J‐16  TRUE  2000  4000  2028  4028  30.9 
J‐17  TRUE  2000  4000  2000  4000  28.2 
J‐18  TRUE  2000  4000  2079  4079  34 
J‐19  TRUE  2000  4000  2077  4077  34.7 
J‐20  TRUE  2000  4000  2068  4068  34.4 
J‐21  TRUE  2000  4000  2000  4000  25.6 
J‐22  TRUE  2000  4000  2000  4000  33.7 
J‐23  TRUE  2000  4000  2037  4037  30.3 
J‐24  TRUE  2000  4000  2027  4027  27.2 
J‐25  TRUE  2000  3712  2000  3712  20 
J‐26  TRUE  2000  4000  2081  4081  32.4 
J‐27  TRUE  2000  4000  2152  4152  37.2 
J‐28  TRUE  2000  4000  2077  4077  45 
J‐29  TRUE  2000  4000  2060  4060  40.9 
J‐30  TRUE  2000  4000  2043  4043  39.7 
J‐31  TRUE  2000  4000  2064  4064  37.1 
J‐32  TRUE  2000  4000  2061  4061  38.2 
J‐33  TRUE  2000  4000  2024  4024  38.1 
J‐34  TRUE  2000  4000  2000  4000  38.8 
J‐35  TRUE  2000  4000  2000  4000  39.8 
J‐36  TRUE  2000  4000  2063  4063  44.9 
J‐37  TRUE  2000  4000  2022  4022  31.7 
J‐38  TRUE  2000  4000  2060  4060  36.7 
J‐39  TRUE  2000  4000  2069  4069  35.8 
J‐40  TRUE  2000  4000  2085  4085  30.6 
J‐41  TRUE  2000  4000  2000  4000  32.9 
J‐42  TRUE  2000  4000  2042  4042  21.1 
J‐45  TRUE  2000  4000  2000  4000  41.5 



 

Label 
Satisfies Fire 

Flow 
Constraints? 

Fire Flow   
(Needed)   
(gpm) 

Fire Flow 
(Available)    
(gpm) 

Flow        
(Total 

Needed)     
(gpm) 

Flow        
(Total 

Available) 
(gpm) 

Pressure 
(Calculated 
Residual)          
(psi) 

J‐46  TRUE  2000  4000  2000  4000  45.2 
J‐48  TRUE  2000  4000  2000  4000  45 
J‐49  TRUE  2000  4000  2000  4000  45 
J‐50  TRUE  2000  4000  2000  4000  45 
J‐51  TRUE  2000  4000  2066  4066  33.9 
J‐52  TRUE  2000  4000  2094  4094  32.5 
J‐53  TRUE  2000  4000  2067  4067  44.8 
J‐55  TRUE  2000  4000  2064  4064  33.7 
J‐56  TRUE  2000  4000  2017  4017  39.1 
J‐57  TRUE  2000  4000  2029  4029  38.6 
J‐58  TRUE  2000  4000  2029  4029  33.7 
J‐59  TRUE  2000  4000  2026  4026  33.9 
J‐60  TRUE  2000  4000  2000  4000  35.8 
J‐63  TRUE  2000  4000  2000  4000  32.3 

 



 

 
 

Fire Flow Report ‐ WID Canal to Lower Sacramento Road 

Label 
Satisfies Fire 

Flow 
Constraints? 

Fire Flow 
(Needed) 
(gpm) 

Fire Flow      
(Available)    
(gpm) 

Flow        
(Total 

Needed)     
(gpm) 

Flow        
(Total 

Available)   
(gpm) 

Pressure    
(Calculated 
Residual)          
(psi) 

J‐66  TRUE  2000  4000  2000  4000  45 
J‐67  TRUE  2000  4000  2043  4043  45 
J‐68  TRUE  2000  4000  2047  4047  35.6 
J‐69  TRUE  2000  4000  2014  4014  29.2 
J‐70  TRUE  2000  4000  2023  4023  27.4 
J‐71  TRUE  2000  4000  2035  4035  31.7 
J‐73  TRUE  2000  4000  2050  4050  37.1 
J‐74  TRUE  2000  4000  2043  4043  43.3 
J‐75  TRUE  2000  4000  2053  4053  45 
J‐76  TRUE  2000  4000  2044  4044  41.6 
J‐77  TRUE  2000  4000  2024  4024  41.2 
J‐78  TRUE  2000  4000  2023  4023  39.6 
J‐79  TRUE  2000  4000  2000  4000  45 
J‐80  TRUE  2000  4000  2029  4029  38.6 
J‐81  TRUE  2000  4000  2019  4019  32.6 
J‐82  TRUE  2000  4000  2019  4020  34 
J‐83  TRUE  2000  4000  2021  4021  34.9 
J‐84  TRUE  2000  4000  2023  4024  36.6 
J‐85  TRUE  2000  4000  2018  4018  34.6 
J‐86  TRUE  2000  4000  2023  4023  24.1 
J‐87  TRUE  2000  4000  2009  4009  22.5 
J‐88  TRUE  2000  4000  2046  4046  37.7 
J‐89  TRUE  2000  4000  2048  4047  38.4 
J‐90  TRUE  2000  4000  2072  4072  39.9 
J‐91  TRUE  2000  4000  2054  4054  38.4 
J‐94  TRUE  2000  4000  2000  4000  45 
J‐97  TRUE  2000  4000  2000  4000  45 
J‐99  TRUE  2000  4000  2000  4000  34.7 

 



 

 
 

Fire Flow Report ‐ WID Canal to Lower Sacramento Road 

Label 
Satisfies Fire 

Flow 
Constraints? 

Fire Flow 
(Needed) 
(gpm) 

Fire Flow 
(Available) 
(gpm) 

Flow 
(Total 

Needed) 
(gpm) 

Flow 
(Total 

Available) 
(gpm) 

Pressure 
(Calculated 

Residual) (psi) 

J‐152  TRUE  2000  4000  2000  4000  45 
J‐153  TRUE  2000  4000  2000  4000  45 
J‐154  TRUE  2000  4000  2000  4000  41.5 
J‐155  TRUE  2000  4000  2000  4000  45 
J‐158  TRUE  2000  4000  2000  4000  39.9 
J‐159  TRUE  2000  4000  2023  4024  38.2 
J‐160  TRUE  2000  4000  2000  4000  40.8 
J‐161  TRUE  2000  4000  2000  4000  45 
J‐162  TRUE  2000  4000  2000  4000  38.9 
J‐163  TRUE  2000  4000  2000  4000  39.6 
J‐164  TRUE  2000  4000  2000  4000  41.7 
J‐165  TRUE  2000  4000  2000  4000  45 
J‐166  TRUE  2000  4000  2000  4000  37.2 
J‐167  TRUE  2000  4000  2000  4000  44.9 
J‐168  TRUE  2000  4000  2009  4009  38.7 
J‐169  TRUE  2000  4000  2000  4000  44.9 
J‐170  TRUE  2000  4000  2000  4000  42.6 
J‐171  TRUE  2000  4000  2000  4000  41.8 
J‐172  TRUE  2000  4000  2005  4005  41.2 
J‐173  TRUE  2000  4000  2000  4000  40.5 
J‐174  TRUE  2000  3889  2023  3912  20 
J‐175  TRUE  2000  4000  2039  4039  41.1 
J‐176  TRUE  2000  4000  2011  4011  39.7 
J‐177  TRUE  2000  4000  2011  4011  37.6 
J‐178  TRUE  2000  4000  2028  4028  30.2 
J‐179  TRUE  2000  4000  2000  4000  37.1 
J‐180  TRUE  2000  4000  2012  4012  37.9 
J‐181  TRUE  2000  4000  2043  4043  40.7 
J‐182  TRUE  2000  4000  2055  4055  41.3 
J‐183  TRUE  2000  4000  2000  4000  36.5 
J‐185  TRUE  2000  4000  2010  4010  37.4 
J‐186  TRUE  2000  4000  2011  4011  39.6 
J‐187  TRUE  2000  4000  2035  4035  40.4 



 

Label 
Satisfies Fire 

Flow 
Constraints? 

Fire Flow 
(Needed) 
(gpm) 

Fire Flow 
(Available) 
(gpm) 

Flow 
(Total 

Needed) 
(gpm) 

Flow 
(Total 

Available) 
(gpm) 

Pressure 
(Calculated 

Residual) (psi) 

J‐188  TRUE  2000  4000  2000  4000  30.5 
J‐189  TRUE  2000  3755  2000  3755  20 
J‐190  TRUE  2000  4000  2040  4041  27.9 
J‐191  TRUE  2000  4000  2000  4000  25 
J‐192  TRUE  2000  4000  2012  4012  28.2 
J‐193  TRUE  2000  4000  2005  4005  36.2 
J‐194  TRUE  2000  4000  2020  4020  34.2 
J‐195  TRUE  2000  3879  2000  3879  20 
J‐196  TRUE  2000  4000  2011  4011  28.1 
J‐197  TRUE  2000  4000  2009  4009  39 
J‐198  TRUE  2000  4000  2013  4013  34.5 
J‐199  TRUE  2000  4000  2000  4000  32.3 
J‐200  TRUE  2000  4000  2000  4000  36.4 
J‐201  TRUE  2000  4000  2000  4000  24.8 
J‐202  TRUE  2000  4000  2014  4014  29.4 
J‐203  TRUE  2000  4000  2000  4000  38.3 
J‐204  TRUE  2000  4000  2029  4029  33.3 
J‐205  TRUE  2000  4000  2000  4000  23.3 
J‐206  TRUE  2000  4000  2012  4012  23.3 
J‐207  TRUE  2000  4000  2012  4012  32.2 
J‐208  TRUE  2000  4000  2038  4038  34.9 
J‐209  TRUE  2000  4000  2000  4000  36.5 
J‐210  TRUE  2000  4000  2022  4022  34.3 
J‐211  TRUE  2000  4000  2000  4000  33.9 
J‐212  TRUE  2000  4000  2000  4000  23.8 
J‐213  TRUE  2000  4000  2021  4021  31.3 
J‐214  TRUE  2000  4000  2000  4000  38.8 
J‐215  TRUE  2000  4000  2027  4027  28.4 
J‐216  TRUE  2000  4000  2033  4033  25.8 
J‐217  TRUE  2000  4000  2001  4001  24.1 
J‐218  TRUE  2000  4000  2028  4028  34.9 
J‐219  TRUE  2000  4000  2000  4000  39.4 
J‐220  TRUE  2000  4000  2019  4019  38.4 
J‐221  TRUE  2000  4000  2018  4018  34.3 
J‐222  TRUE  2000  4000  2000  4000  43 
J‐224  TRUE  2000  4000  2000  4000  45 
J‐225  TRUE  2000  4000  2046  4046  41.2 
J‐226  TRUE  2000  4000  2000  4000  35.6 
J‐227  TRUE  2000  4000  2000  4000  41.1 

 



 

 

Fire Flow Report ‐ WID Canal to Lower Sacramento Road 

Label 
Satisfies Fire 

Flow 
Constraints? 

Fire Flow 
(Needed) 
(gpm) 

Fire Flow 
(Available) 
(gpm) 

Flow 
(Total 

Needed) 
(gpm) 

Flow 
(Total 

Available) 
(gpm) 

Pressure 
(Calculated 

Residual) (psi) 

J‐103  TRUE  2000  4000  2000  4000  44.5 
J‐104  TRUE  2000  4000  2000  4000  37.1 
J‐105  TRUE  2000  4000  2000  4000  29.9 
J‐106  TRUE  2000  4000  2000  4000  37.7 
J‐109  TRUE  2000  4000  2012  4012  40.2 
J‐110  TRUE  2000  4000  2049  4049  40.7 
J‐111  TRUE  2000  4000  2048  4048  36 
J‐112  TRUE  2000  4000  2004  4004  37.4 
J‐113  TRUE  2000  4000  2013  4013  36.8 
J‐114  TRUE  2000  4000  2035  4035  38.4 
J‐115  TRUE  2000  4000  2061  4061  39.6 
J‐117  TRUE  2000  4000  2035  4035  40.8 
J‐118  TRUE  2000  4000  2000  4000  45 
J‐119  TRUE  2000  4000  2021  4021  34.1 
J‐120  TRUE  2000  4000  2034  4034  26.5 
J‐121  TRUE  2000  4000  2031  4031  32.3 
J‐123  TRUE  2000  4000  2032  4032  30.7 
J‐124  TRUE  2000  4000  2014  4014  25.9 
J‐125  TRUE  2000  4000  2009  4009  33.1 
J‐126  TRUE  2000  4000  2000  4000  35.5 
J‐127  TRUE  2000  4000  2010  4010  40 
J‐128  TRUE  2000  4000  2020  4020  38.8 
J‐129  TRUE  2000  4000  2033  4033  37 
J‐130  TRUE  2000  4000  2039  4039  41 
J‐131  TRUE  2000  4000  2009  4009  35.6 
J‐132  TRUE  2000  4000  2016  4016  40.4 
J‐133  TRUE  2000  4000  2027  4028  23.2 
J‐134  TRUE  2000  4000  2020  4020  20.6 
J‐135  TRUE  2000  4000  2021  4021  30.9 
J‐136  TRUE  2000  4000  2019  4019  20.2 
J‐137  TRUE  2000  4000  2008  4008  37.1 
J‐138  TRUE  2000  4000  2012  4012  35.3 
J‐139  TRUE  2000  4000  2007  4007  35.7 
J‐140  TRUE  2000  4000  2063  4063  39.9 



 

Label 
Satisfies Fire 

Flow 
Constraints? 

Fire Flow 
(Needed) 
(gpm) 

Fire Flow      
(Available)    
(gpm) 

Flow        
(Total 

Needed)     
(gpm) 

Flow        
(Total 

Available)   
(gpm) 

Pressure    
(Calculated 
Residual)          
(psi) 

J‐141  TRUE  2000  4000  2029  4029  24.1 
J‐142  TRUE  2000  4000  2041  4041  37.1 
J‐143  TRUE  2000  4000  2000  4000  25.3 
J‐146  TRUE  2000  4000  2000  4000  45 
J‐147  TRUE  2000  4000  2000  4000  44.9 
J‐149  TRUE  2000  4000  2026  4026  25.8 
J‐150  TRUE  2000  4000  2048  4048  36.7 
J‐151  TRUE  2000  4000  2000  4000  45 
J‐152  TRUE  2000  4000  2000  4000  45 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

 



 

 
Appendix F: 2003 Westside Irrigation District Agreement 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F 
 

2003 Woodbridge Irrigation District Agreement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 




















































