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Executive Summary 

The City of Kingsburg last updated the Water Master Plan in 2003.  In 2007,  a computerized water 

model was developed by digitizing the city’s existing computer information system and concluded the 

following: 

• Well 16 is needed to meet fire flows / max hourly demand conditions.  This improvement has 

been completed. 

• Local fire flow deficiencies were identified but can be remediated with strategic pipeline 

upgrades.   

• A ground level storage tank is not needed to provide fire flow demands.  Fire flows are easily 

satisfied by constructing another well at a much lower cost.  Analyses also showed that water 

storage and emergency system surge relief can be accomplished by more practical and 

economical means.  

Other recommendations included: 

• All wells should be retrofitted with permanent stand by generators with auto-start features. 

These improvements have been completed.  

• The existing, elevated water storage tank should be abandoned as a water storage appurtenance 

and preserved as a landmark/monument. This improvement has been completed. 

• Emergency surge relief facilities should be installed near the tank inlet/outlet and throughout 

the city to ensure excessive water pressures do not damage water mains. This improvement has 

been completed. 

• Continue building a 12” diameter backbone grid on 1-mile streets with interlocking 8”diameter 

1/2-mile looped network 

• A water conservation program should be implemented.  Kingsburg residents use approximately 

500 gallons / person / day compared with the statewide average of 250 gallons / person / day.  

A conservation program could delay the need to construct new well facilities in the future. This 

program has been implemented and per capital usage has significantly reduced. 



 

2022 Water Model Findings 

Based upon information gathered from the SCADA system, field analyses, water production data and 

discussions with City staff, a water model was developed using the computer program H2OMAP.  The 

model was carefully calibrated to actual field conditions and the following scenarios were analyzed: 

• Existing Conditions (Average and Maximum Day Simulations) 

• Future System (Full Build-Out to City General Plan Limits) 

The water model concluded the following: 

• The current water system (following the construction of Well #16) is operating optimally. 

• The City currently has 1,823 acres of developed land and will impact another 1,411 acres in 

building out the City to its General Plan limits. 

• There are still a large amount of 2” and 4” pipes that require replacement. 

• The City will require at least 3 (possibly more) new wells in the build out of the City general 

plan. 

• A well ratio of 3.85 gpm shall be applied to each future acre (gross) of new land developed. 
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1.1 Background and Purpose 

The City of Kingsburg (City) is located in southern Fresno County, approximately 20 miles south of 

Fresno, California.  The City was incorporated in 1908 and had a 2000 census population of 9,199 and a 

July, 2005 population of 11,184 (+22.2%). As of the most recent government census, Kingsburg 

recorded a 2020 population of approximately 12,219 and is currently growing at a rate of 0.30% 

annually. 

The City of Kingsburg Municipal Water System contains the following: 

• 79 miles of pipe (ranging from 2” to 12” in diameter) 

• 7 wells (4 static + 3 variable frequency) 

• 6 pressure relief valves (emergency pressure relief only) 

The purpose of this hydraulic model update is to determine the current operational parameters of the 

existing hydraulic network and to ascertain the various impacts of proposed water facility infrastructure, 

specifically new wells and larger water transmission mains as may be required for the full build out of 

the City of Kingsburg General Plan. 

1.2 Historical Reference 

As this report represents an ongoing update of past water master plans, it is informational to review past 

recommendations and conclusions established in previous Water Master Plans reports. 

Recommendations of the 1982 Water Master Plan 

1. Existing wells Nos. 4, 5, and 6 should be abandoned because of the persistent presence of DBCP 

in the water at concentration above the DHS action level of 1 PPB. 

a. Wells 4, 5, and 6 were abandoned due to DBCP contamination. 

2. Treatment of the water supply for  removal of DBCP is expensive and should only be considered 

if a new, deeper well fails to eliminate the DBCP contamination. 

a. It appears that new wells have adequately addressed past DBCP contamination 

problems.  All new wells are below DBCP contamination plumes. 

3. The ISO recommended fire flow cannot be achieved in the higher risk areas of the City because 

of inadequate supply capacity and the presence of small-diameter piping in the distribution 

system. 

Chapter 1 
Background and Purpose 
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a. The City has undertaken measures to install larger diameter pipelines throughout the 

distribution network.  This has subsequently increased flow capacities that will ensure 

adequate public safety during times of required fire flow.  A few 2” and 4” pipelines 

remain and must be replaced as quickly as possible. 

4. Approximately 38% of the City’s 188 existing fire hydrants are substandard units with 

restrictively small barrels and single outlets. 

a. Several parts of town are still served by 4” diameter pipelines.  Such a small diameter 

pipe causes reduced flow rates for fire extinguishing purposes. 

5. The existing elevated storage tank is much too small to provide effective assistance during 

periods of high demand.  The most cost effective means of meeting high demands in Kingsburg 

is to drill additional wells, rather that to increase storage capacity. 

a. Since the 1982 Master Plan, the City has drilled 4 new wells.  Kingsburg is in a unique 

situation in that it retains a very good aquifer with a subsequently high water table.  

Because of these benefits, it is more economical to simply pump water from the ground 

when it is needed.  

6. Four new production wells will be required in Kingsburg to meet the present demand for water 

after existing wells Nos. 4, 5 and 6 are abandoned.  A fifth well will be necessary before 1992 if 

the City continues to grow at its historic rate. 

a. The City constructed wells 9, 10, and 12 in order to abandon wells 4,5, and 6.  Well 13 

was constructed shortly thereafter while wells 14 & 15 have since been constructed. 

7. Because of the high cost of auxiliary power and the general reliability of the PG&E system, 

auxiliary power should not be provided for the four proposed wells. 

a. Auxiliary power was not provided to any of the new wells. 

8. At an average of 408 gpcd, the gross water usage in Kingsburg is among the highest in the 

Central Valley.  Approximately 80% of all water delivered by the municipal system is used by 

residential customers. 

a. City of Kingsburg has significantly reduced the per person rate of consumption. 

9. The probability of eliminating the DBCP problem by constructing deeper wells which draw 

water exclusively from strata below 400 feet appears quite high.  Test-well procedures should be 

utilized before drilling the production wells. 

a. After years of well production, this strategy was implemented and has been instrumental 

in ensuring that the City of Kingsburg continued to deliver safe and reliable water 

supplies. 

10. Proceed with the engineering and construction of proposed Well No. 9 at 24th Street and Erling 

Way.  Precede construction of the production well with a test-well analysis. 
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a. Well No.9 was constructed and is currently in operation. 

11. Secure sites for the other three proposed production wells. 

b. Sites were secured for Wells 10, 12 and 13. 

12. After Well No.9 has been in service for a period of time and proves satisfactory, proceed with 

the test well drilling at the other three locations.  Complete the engineering and construction of 

the remaining three production wells. 

c. Wells 10, 12 and 13 were constructed. 

13. Upon the successful completion and start up of Wells 9 through 12, abandon existing Wells 4, 5 

and 6. 

d. After construction of Wells 10, 12, and 13 - Wells 4, 5, and 6 were abandoned. 

14. Inspect and repair Wells 7 and 8 to restore capacity.  Install flow meters on each well and record 

readings. 

e. Wells 7 and 8 were eventually abandoned. 

15. Begin to implement the high priority improvements on a schedule which, in the judgment of the 

City Manager, Director of Public Works, and City Council, fits the financial resources and 

political realities of Kingsburg. 

f. All Urgent priority improvements have since been constructed. 

Recommendations of the 2003 Water Master Plan 

Citing the 2003 Water Master Plan conducted by Yamabe and Horn, the following recommendations 

and the subsequent action were taken. 

1. Replace all remaining 2” and 4” pipes 

a. The City is still on a schedule to replace the remaining 2” and 4” pipe.  Note: A 4” pipe 

cannot deliver requisite fire flows due to insurmountable friction losses in the pipe. 

2. Construct a new well with a Variable Frequency Drive (VFD) motor. 

a. The study found that during a Max-Day plus fireflow event, there was insufficient flows 

available in the system.  However, even with a new well, should a fire occur when the 

largest producing well was out of service, the city would be operating in an ‘at-risk’ 

condition.  Therefore, well #14 was equipped with a VFD motor. 

3. Remove the existing elevated tank and take it out of service. 

a. The elevated water storage tank has been removed from service. 

4. Construct two (2) 600,000 gallon storage tanks. 

o Reasons for tank construction: 
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▪ Pump during off-peak hours to save on electricity costs. 

▪ Two tanks needed to distribute costs over time and to use one tank when the other 

is being serviced. 

▪ The ground tank will allow the City to spread the cost of the tank over more years 

and still be less expensive. 

a. These improvements have not been made. 

5. Construct a 12” main grid on ½ mile intervals and an 8” grid on ¼ mile intervals.  All larger 

commercial, multi-family, and industrial land uses should be served by an 8 inch pipe. 

a. Sound water distribution practices ensure reliable sources of delivery and redundancy.  

By constructing a grid network, the City is providing multiple routes of delivery in time of 

maintenance, repair and/or disaster. 

Recommendations of the 2006 Water Master Plan Update 

A hydraulic water model update was conducted by Ennis Consulting in 2006.  The water model update 

report provided the following recommendations and subsequent action. 

1. Construct new wells in lieu of a storage reservoir (at-grade or elevated) 

a. Given the quality and quantity variables of the groundwater aquifer, the City of 

Kingsburg should choose new supply sources over storage.  As the water table is high, 

constructing new wells, capable of exceeding 1000 gpm, should take precedence over 

storage alternatives.  Reservoirs are generally reserved for communities where: 

i. The ability to provide adequate fire flows from wells (<500 gpm) is diminished 

due to low water table and/or groundwater transmissivity issues. 

ii. The ability to provide very large fire flows to industrial and commercial uses is 

diminished due to undersized system production and system distribution.  Tanks 

are generally constructed adjacent to such large fire needs. 

iii. Costs are abnormally high due to pumping deep groundwater or where treatment 

systems are required for contaminant removal. 

iv. Surface water supplies must be treated at a constant rate and stored for system 

delivery and/or fire and/or emergency storage requirements. 

v. Unreliable power supplies result in periods of brown-outs or black-outs, rendering 

a system incapable of delivering system demands. 

vi. Local topographical conditions allow for energy savings (i.e. constructing a tank 

on a hill next to the treatment plant). 
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Since the City of Kingsburg, at the present time, does not have any of the issues generally 

reserved for water storage, the City should construct new wells over new storage.  

However, this does not necessarily mean that the City should never construct a storage 

system.  As the system expands and as needs change, the situation may present itself 

where the decision to construct a reservoir may again be considered. 

b. The City elected to construct Well #16 and place it in service. 

2. Remove water storage capacity of the elevated tank. 

a. The absence of lateral bracing on the 60,000 gal. water tank requires that the tank no 

longer be used for water storage.  The added advantage of the water tank is that it now 

serves as a buffer in case of pressure surcharge in the system.  However, given the recent 

installation of the SCADA system and subsequent pressure switches installed at each of 

the wells in the system, the likelihood of over-pressurizing is unlikely.  The volume 

(60,000 gal.) is miniscule and will not be missed. 

b. The City abandoned the elevated water storage tank in 2010 and it was structurally 

stabilized and  serves as a historical monument. 

3. Place a Variable Frequency Drive (VFD) on Well 16. 

a. Given the proximity of the new Well 16 to Well 9, Well 16 should be equipped with a 

VFD motor.  A VFD would allow local pressures in northeast Kingsburg to be remain 

constant, regardless of system demands.  In addition, the motor for Well 16 should be 

designed to produce no less than 1,500 gpm at 55 psi. 

b. A VFD was installed with the construction of Well #16. 

4. Make Well 16 “primary” well while Well 9 becomes “secondary”. 

a. Well 9 is physically located in a poor location as it abuts the backyards of residential 

housing.  Once Well 16 comes on-line, the SCADA (Supervisory Control and Data 

Acquisition) settings on Well 9 should be altered to cycle the well off for most of the 

winter months and to cycle on the well during periods of higher demand (generally 

mornings and evenings in the Spring, Summer and Fall).  This will reduce neighbor 

complaints and will allow the City to utilize Well 9 in a backup mode of operation. 

b. Operations staff have since altered SCADA settings for the entire water system and 

alternate well cycling accordingly. 

5. Continue building backbone system on ½-mile and 1-mile grid network 

a. The most important aspect of a distributed system is multiple paths of delivery.  In a grid 

network, flow redundancy is ensured should a portion of the system be down for repairs 

or retrofit.  By connecting all wells to a 12” grid system (on the 1-mile backbone), the 

City of Kingsburg is allowing for fire flows to be achieved at all points in the system at 

that all wells contribute equally in delivering system demands. 
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b. The City has ensured that water mains within major streets have been constructed with 

12” water pipeline. 

6. Conduct annual or bi-annual pump energy tests. 

a. Pump impellers wear over time and efficiency is lost.  It is important to test the well on a 

regular basis to maximize energy savings.  While the total lift within the City of 

Kingsburg is relatively small and energy consumption, when compared to other 

communities, is also reduced, the City should take proactive steps to ensure that each 

well is operating within efficiency standards and energy consumption is optimized. 

b. The City has not conducted energy tests on a scheduled basis. 

7. Utilize the SCADA system to control and monitor system operation. 

a. Water systems should be adjusted seasonally to ensure that pumps are cycled and 

operated on a normative basis.  Operations staff should spend more time working with 

the SCADA system to create seasonal settings.  In addition, during the winter months, 

different pumps and settings should be evaluated.  A separate SCADA evaluation should 

be conducted to determine operational schedules during different seasons. 

b. Operations staff have, and continue to alter SCADA settings to ensure that all wells are 

utilized and cycled on a regular basis. 
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2.1 Existing System 

The City of Kingsburg is relatively flat with elevations ranging from 288’ to 310’ above sea level.  

Given such flat terrain, the system is operated as a single pressure zone. 

The existing water distribution system is shown in Figure 1 and contains seven (7) wells with 

approximately 78 miles of distribution piping, ranging in size from 2” to 12” in diameter as shown in 

Table 1.  The City contains a 12” backbone grid which interconnects the well system to the water 

network and is shown as Figure 1. 

 

Table 1 – Existing Water Pipe Sizes and Length Breakdown 

The well system provides all water supply for the City of Kingsburg.  Information regarding each well is 

provided in Table 2.  Overall, the maximum production capacity of the well system is approximately 

7,500 gpm at 50 psi (see Table 2). 

 

Table 2 – City of Kingsburg Existing Well Information 

Chapter 2 
System Data Collection 
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Figure 1 – City of Kingsburg Existing Water System 
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An elevated water storage tank is located in the center of town but was abandoned in 2010 and is 

presently functioning as an historical landmark. 

SCADA 

The City of Kingsburg operates and maintains a Supervisory Control and Data Acquisition (SCADA) 

system to assist in the management and control of the water system.  The SCADA system is capable of 

gathering and recording system data that is more readily available for system analysis.  Table 3 provides 

the current (Spring 2022) SCADA operational settings for each well site and has been sorted by the 

‘Order On’ sequence for each well. 

 

Table 3 – City of Kingsburg Existing SCADA Operational Settings 

An explanation of each column of Table 3 is provided as follows: 

1) Well – The City of Kingsburg Well Site Identification number. 

2) Type – Wells can be operated as ‘Static’, meaning that when operational, they run at full power 

or ‘VFD’, meaning that the speed of the motor operating the pump at the bottom of the well 

speeds up and slows down, dependent upon the discharge pressure experienced at the well site.  

Wells 13, 14 and 16 all operate in this manner and serve as a cushion to the water system when 

operational, reducing large pressure swings that can be experienced in an all ‘Static’ water 

system. 

3) Elevation – The ground elevation at each well site.  While Kingsburg is relatively flat, the 

ground elevation is important when considering the ‘On’, ‘Off’ and ‘Target’ pressure settings for 

each well site. 

4) Alarm Low – The pressure setting at which system operators will be notified that a low water 

pressure is being experienced (ie, a large water main break during a hot summer day when all 

wells are operational.) 

5) Start – The discharge pressure setting that the each well will turn on and become operational. 

6) Target – Only relevant to VFD well sites, the pressure setting that electronically informs the 

motor at the specific well site to speed up or slow down in order to maintain the designated set 
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pressure.  In periods of high demand, the VFD will operate at 100% capacity and other system 

wells cycle on at their own low pressure settings. 

7) Shut Off – The pressure setting at which the well site will turn off. 

8) Alarm – The pressure setting at which system operators will be notified that a high water 

pressure is being experienced (ie, sudden shut off of fire hydrants after a large fire, system blow 

off valves have become non-operational) 

9) HGL – The Hydraulic Grade Line of the previously described settings.  These values are 

measures in feet above sea level and simply add the ground elevation of each well site to the 

various pressure settings. 

10) Order On/Off – The order for each well site to turn on and turn off, taking into account the 

ground elevation and the activating pressure setting. 

It is the responsibility of the water system operators to monitor the SCADA settings and to rotate the 

order of operation throughout the year to moderate usage of equipment at each well site.  City staff have 

done a commendable job of not only cycling well sites seasonally, but also ensuring that Static and VFD 

well sites alternate and are not stacked in the SCADA sequence, ensuring that potential system pressure 

swings are normalized. 

Groundwater Supply 

The City of Kingsburg water system is served entirely by groundwater.  As shown in Figure 2, the City 

of Kingsburg is an independent water utility and is a member of the South Kings Groundwater 

Sustainability Agency (SKGSA) as mapped by the Sustainable Groundwater Management Act (SGMA). 

A total, maximum day pumping capacity of the seven (7) city wells is approximately 10.8 million 

gallons per day (assuming all wells produce 7,500 gpm and run continually for 24 hours).  Presently, the 

City consumes approximately 2.89 million gallons per day on an average day and approximately 5.94 

million gallons on a maximum day (see Table 5).  The ability of the City to utilize the existing well 

system to satisfy all future growth in lieu of drilling new wells is predicated entirely on how well the 

City water distribution system can adequately service a new growth area for operational and fire flows, 

as discussed further in this report. 

Appendix A of this report has been added as informational background and shows that the groundwater 

table has decreased from a depth of 35 feet in the year 2000 to a depth of approximately 80 feet in the 

Spring of 2022.  This lowering of the water table could be representative of the many studies and articles 

illustrating that the western United States is experiencing a multi-year drought - and that drops in the 

local water table are also commensurate with decreases in other, regional groundwater aquifers.  The 

localized drop in the groundwater table could also be the result of more surface waters being diverted 

away from the Kings River via the six (6) primary irrigation canals upstream of Kingsburg in lieu of 

maintaining normalized flows in the Kings River - up to and through Riverland RV Resort on Highway 

99.  The reduction of flows in the historic river channel of the Kings River would likely cause changes 

in the groundwater table of Kingsburg as the river channel, when flowing, serves as groundwater 

recharge of the local aquifer. 
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System Demands 

Pump record data for the City of Kingsburg has been collected between the years of 2010 to 2021 and is 

provided in Table 4.  According to the data, the City of Kingsburg has reduced its per capita water 

consumption from approximately 316 gallons/per capita/per day (gpcd) in 2013 to about 238 gpcd in 

2021 (see Figure 3).  This is a reduction of approximately 25% and is commensurate with amounts 

experienced in other California communities which can further be attributed to improved water 

metering, public education, water conservation and continuous changes to the plumbing code. 

The data further show that during the summer of 2011, the average water consumption was roughly 150 

million gallons per month, but that by 2019, that number had been reduced to approximately 100 million 

gallons per month.  While that number increased in the summer of 2021 to about 120 million gallons, it 

illustrates that landscaping and outdoor irrigation practices have been altered by the citizens of 

Kingsburg and that citizens and businesses have normalized their water conservation efforts. 

The data also show that the City pumped a minimum amount of 29 million gallons in January of 2016 

and a maximum amount of 178 million gallons in July of 2011.  While indoor water usage is typically 

constant, this change in volume is illustrative of the amount of water used for irrigation and landscaping.  

For this water model update, a nominal value of 240 gpcd has been used in evaluating average day water 

demands for both the existing system model and for the future build out of the water system.  A 

maximum day peaking factor of 2.06 was calculated by dividing the maximum month value of 178.10 

mgd by the average month calculation of 86.65 mgd. 

 

Table 4 – City of Kingsburg Monthly Water Well Production with Water Demand Calculation 
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Figure 3 – Annual Average per Capita Water Consumption (gpcd) 
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3.1 Introduction 

Prior to determining future hydraulic modeling scenarios, the computer model was calibrated to existing 

conditions in which three separate scenarios (i.e. conditions) were analyzed.  The first scenario was 

Existing – Average Day Demand while the second scenario evaluated Existing – Maximum Day 

Demand.  A third condition, modeling Existing – Minimum Day Demands, was also analyzed to 

evaluate system operations during months of reduced water consumption.  Each analysis and relevant 

hydraulic information is provided herein. 

System demands utilized in each scenario are provided in Table 5 and were derived via GIS software.  

Demands were allocated in the hydraulic model by intersecting the Demand Area Polygons with the 

underlying Land Use as shown in Figure 4.  System nodes were then populated with demands generated 

by the total land uses within each demand area polygon.  As shown in Figure 5, approximately 1,852 

acres of the City of Kingsburg have been developed with the various land use categories as provided in 

Table 5.  As previously referenced, the City of Kingsburg supplies approximately 2.89 million gallons 

on a typical day (Average Day Demand) which has been further broken down by land use type.  The 

average day demand of 2.89 mgd translates into an average day demand of approximately 2,005 gpm 

while the maximum and minimum day demands have been calculated as being 4,131 gpm and 1,003 

gpm, respectively.  The computer model was summarily loaded with these values and then evaluated for 

an extended period simulation. 

 

Table 5 – City of Kingsburg Water System Demand by Existing Land Use 

Chapter 3 
Existing Water System Simulations 
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Figure 4 – City of Kingsburg – General Plan with Water Demand Tributary Areas 
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Figure 5 – City of Kingsburg Existing Developed Area 
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3.2 Existing – Average Day Simulation 

The analysis of this scenario determined that the system operates efficiently under normal conditions 

(2,005 gpm).  System pressures varied from a low of 49 psi to a high of 58 psi.  Worst case pipe flows 

were specific to the various 2” and 4” pipes that ultimately require replacement.  All other elements of 

the water system, such as well production, system demands, pressures and flows, all operate within 

design parameters.  No mitigation is required in an Existing – Average Day Demand scenario. Figure 6 

illustrates normal well operations during an Average Day demand simulation. 

 

Figure 6 – City of Kingsburg – Average Day Demand Well Usage 

3.4 Existing – Maximum Day Simulation 

The maximum day demand represents peak water usage during the summer months.  Is also this time of 

year the likelihood of a fire is increased due to dry, arid conditions.  Thus, while the results of a 

maximum day demand are informative, it is the fire flow simulation that illustrates the ability of the 

water system to deliver both system flows and fire flows that protect the health and welfare of the 

general public 

The analysis of this scenario determined that the system operates efficiently under maximum day 

conditions (4,131 gpm).  During peak periods of the day, all pumps are operating and system pressures 

are maintained between a low of 52 psi to a high of 60 psi.  These values vary slightly from the average 

day demand due to operational settings (SCADA) that were provided to the hydraulic model.  However, 

they do demonstrate that system pressures are being maintained at all times of the day.   

During this model simulation, pipe and pump flows increased throughout the system (2,005 gpm on an 

average day to 4,131 gpm on a maximum day).  However, all pipe flows and velocities were found to be 

within normal operational parameters.   
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Figure 7 – City of Kingsburg – Maximum Day Demand Well Usage 

Figure 7 shows well performance during a maximum day simulation.  Since Wells 13, 14 and 16 are 

variable frequency drives, flow rates change throughout the day to compensate for changes in system 

demand.  All other wells cycle on and off during periods of demand variation.  In water systems, it is 

important to recognize the impact pressure settings on wells have on cycling and ensure that one well is 

not overloaded.  The goal is to vary SCADA settings to promote well cycling at different intervals and 

to share system loads. 

Fire Flow Simulation 

Fire flows needs vary from one community to another.  Flow requirements are dictated by the 

underlying land use – which can vary from 1,200 gpm for single family residential housing unit to 2,500 

gpm for an industrial or very large commercial center.  Flow rates, if not determined by the local fire 

service provider, can be determined by the International Services Organization (ISO) or the American 

Water Works Association (AWWA) Manual M31 – Distribution System Requirements for Fire 

Protection.  Table 6 represents modeled fire flows at the various land uses within the City of Kingsburg. 

 

Table 6 –Fire Flows by Land Usage 
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The modeling software utilized for the City of Kingsburg allows a fireflow analysis in which each node 

in the water distribution system is given a fire flow demand and modeled accordingly.  The resulting 

simulation results illustrate which nodes in the system dropped below optimal pressures and flows when 

a fire demand was modeled in the system.  Such an analysis helps in the identification of system 

deficiencies such as undersized pipe or insufficient looping in providing the necessary fire flow and in 

maintaining system pressures. 

 

Table 7 – City of Kingsburg – Areas of Deficient Fire Flows 

Table 7 contains the output of a 1,200 gpm fire flow analysis and shows all nodes in the system where a 

flow of at least 1,000 fire flow could not be obtained.  The last two columns of this table provides the 

location and the reason of the deficiency. 

Figure 8 is a graphic illustration of Table 7 and shows the deficient flow nodes as being RED.  The pipe 

colors connected to the deficient hydrant flow nodes are shown as being a red pipe (2” diameter), an 

orange pipe (4” diameter) and a yellow pipe (6” diameter).  As the graphic shows, the city has specific 

areas that require upgrading for fire protection services which should be placed on a multi-year capital 

improvement program. 
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Figure 8 – City of Kingsburg – Areas of Low Fire Flows 

Very Large Fire Demands 

The next step in evaluating a Maximum Day + Fire Flows scenario is to analyze those areas of the City 

where high fire flow demands are required.  Land uses such as Commercial, Industrial and Schools per 

Table 5 should be evaluated to determine whether sufficient infrastructure is in place to provide the 

necessary fire flow demands.  However, in terms of risk management, consideration should be given to 

fire sprinklers and their role in fire suppression during a fire event for those structures equipped with 

sprinklering devices. 

Delivering fire flows greater than 2,000 gpm requires adequate looping and piping infrastructure to be 

present and may require additional, on site water storage facilities.  As fire demands increase, so too 

must the size of the water distribution infrastructure.  For school, large commercial and industrial land 

uses, a 12” diameter pipe should be installed and looped around such a land use.  The 12” pipe ensures 

that system pressures remain at safe levels and that adequate flows are provided during a fire event. 
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4.1 Introduction 

The primary purpose of a water model update is determining future capital improvements required to 

serve the ultimate water system.  The City of Kingsburg has an approved general plan which has the city 

expanding from a present build-out of approximately 1,823 acres to a future build-out of approximately 

3,235 acres (+177% - shown as Figure 9). 

 

Figure 9 – City of Kingsburg – General Plan 

Chapter 4 
Future Water System Simulations 
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System demands utilized in modeling the future, general plan build out are provided in Table 8 which 

were derived via GIS software.  Demands were allocated in the same fashion as described in Section 3.1, 

excepting that new demand nodes which were digitized for the future water system and were given 

'demand areas' in the GIS that were then intersected with the underlying land uses and then applied to 

the hydraulic model.  As shown in Table 8, the total average day demand applied to the model was 

approximately 5.39 mgd while the maximum day demand was 11.11 mgd, respectively.  Each model 

was then evaluated for an extended period simulation. 

 

Table 13 - General Plan Average and Maximum Day Demands by Land Use 

As further provided Table 13, the future maximum day demand of 11.11 mgd translates into a maximum 

day production requirement of 7,714 gpm.  As referenced in Table 2 in Section 2.1 of this report, the 

current, maximum well capacity of the existing well system is 7,500 gpm, thus requiring additional 

wells prior to the full build out of the City general plan. 

Figure 10 has been created by overlaying the City of Kingsburg General Plan over aerial mapping 

obtained from Google Earth.  This image has been provided to show the size and the extent of the 

overall General Plan on the existing city and surrounding agricultural areas.  
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Figure 10 - City of Kingsburg General Plan on Google Earth Image 

4.2 Future System – Average Day Analysis 

The analysis of this scenario determined that improvements will be required to ensure that the water 

distribution system operates efficiently.  Table 14 shows the increases between the current day models 

and the future, general plan build-out models. 

 

Table 14 - General Plan Water Demands (w/ Increase Over Existing) 

As provided in Table 14, the City will require an additional 1,740 gpm of average day supply and 3,584 

gpm of maximum day supply in servicing the build out of the City general plan.  As the city does not 
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possess any surface water contracts, it is understood that all new water supply will be exclusively 

groundwater and it expected that for the City to construct additional wells to accommodate the full 

build-out of the General Plan. 

The analysis of this scenario determined that with the addition of the necessary capital improvements as 

referenced in Section 5 of this report, City of Kingsburg water system will operate at a sufficient level of 

service and that no other significant capital facilities are required. 

4.3 Future System – Maximum Day Analysis 

As provided in Table 14, a full build out of the City general plan during a maximum day demand will 

require a continuous water supply of 7,714 gpm (more than 200 gpm higher than the full production of 

the existing 7 wells serving the City).  During peak hours of a future, maximum day, the City of 

Kingsburg will require as much as an additional 6,000 gpm.  As the City does not have any large water 

storage tanks, the entirety of this supply will be provided by new groundwater wells. 

Figure 11 illustrates the addition of three new wells (Well 17, Well 18 and Well 19) in order to 

accommodate this increased demand.  Each well as been modeled as being able to provide between 

1,500 gpm and 2,000 gpm.  Even with the addition of three new wells, the simulation results indicate 

that a 4th well could be required as backup and fire redundancy during periods of increased demand 

during the early morning and late afternoon hours of the day. 

 

Figure 11 - City of Kingsburg General Plan – Maximum Day Water Demand 

Fire Flow Simulation 

As shown in Figure 12, expansion of the water system requires that a backbone network of 12” water 

lines be installed at ½ mile intervals.  This type of network grid allows for sufficient water supply and 

fire protection which translates into no fire flow deficiencies as it relates to the future, expanded regions 

of the water system.  The existing deficiencies identified in Section 3.4 of this report are still applicable 

until such time the underlying backbone water system is improved in the affected areas. 
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Figure 2 - City of Kingsburg General Plan Build Out Water System 
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5.1 Existing System Improvements 

The existing water distribution system, with the recent addition of Well #16, is operating efficiently.  As 

previously discussed and provided in Table 7 of this report, various portions of the existing water system 

require upgrade for fire protection purposes.  It is recommended that the City begin a multi-year capital 

improvement program for the replacement of deficient water lines which could coincide with the City’s 

pavement overlay and maintenance program. 

5.2 Future System Improvements 

Analysis of the future build out of the City of Kingsburg General Plan indicates that at least three new 

wells will be required.  This figure is dependent upon the attainable yield achieved at each well site 

which has projected as being at least 1,800 gpm per site.  Table 15 provides a list of future facility 

upgrades that are additionally illustrated in Figure 12 

 

Table 15 - General Plan Capital Improvement Projects 

In the event that well yields fall below the estimated values, then the city will need to construct 

additional wells on a per unit basis as further described below. 

Timing of Projects 

One aspect of capital facility planning is determining the timing of new facilities construction.  In 

review, the City of Kingsburg currently has seven (7) operational wells which produce a maximum of 

7,500 gpm (10.8 mgd), a developed land impact of 1,823 acres (per Table 5), a population of 

approximately 12,000 citizens which consume an average of 240 gallons per person/per day (2.89 mgd 

average day and 5.9 mgd maximum day). 

Chapter 5 
Capital Improvement Plan 
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A simple method of development impacts is on a ‘per acre’ basis.  At present, the City of Kingsburg has 

constructed one (1) well (~1,000 gpm) for every 260 acres of development.  This ratio equates to 

approximately 3.85 gpm of new well capacity for every one (1) acre developed.  With consideration 

given to existing and future development, Table 16 has been provided to assist the City with future, 

capital improvement decision making with regards to new well sites. 

 

Table 16 - General Plan Capital Improvement Project Phasing 

As example, Well 17 should begin construction at the permitting of the 2,000 (gross) acre of 

development impact and should be operational within the next 50 to 75 acres of development impact.  

Likewise, Well 18 should begin construction at the 2,400 acre of development impact and become 

operational soon thereafter.  Should proven well production fall below the expected values provided in 

Table 16, then the City should recalculate this table and adjust accordingly. 
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