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1 Introduction 
The City of Escalon (City) domestic water system operates under State Water Resources Control Board 

(SWRCB) Division of Drinking Water, Domestic Water Supply Permit Public Water System No. 3910003 

(Permit).  A Citation for Violation of Health and Safety Code Section 116555(a)(1) and California Code of 

Regulations, Title 22, Section 64431 (Citation) for Violation of the Nitrate Maximum Contaminant Level 

(Citation No. 01-10-15S-006) was issued to the City on July 13, 2015. The City requested an amendment 

to the Permit on August 14, 2015 to reclassify Well No. 1 from an active status to an inactive status due 

to nitrate levels above the Maximum Contaminant Level (MCL). The amendment includes a requirement 

to submit a plan and schedule for rehabilitation to return to Well No. 1 to active service, or for the 

destruction of the well by February 12, 2016. This water system evaluation includes a review of the 

City’s water system and operations to prioritize improvements in order to: 1) comply with SWRCB 

Permit requirements; 2) address the requirements of the Citation to provide a plan and schedule for 

Well No. 1; 3) improve operations and increase efficiency of the system; and 4) meet maximum day 

water system demands. 

2 Background 
Background information regarding the Permit and Citation requirements and the existing water system 

are provided in this section for reference. 

 

2.1 Regulatory Requirements 
The Permit, Permit Amendment, and Citation include public water supply requirements to comply with 

the requirements of the SWRCB, Division of Drinking Water, California Drinking Water Standards, 

California Safe Drinking Water Act, and California Health and Safety.  Refer to the Permit, Permit 

Amendment, and Citation in the appendices of this document for of the specific details of the 

requirements and directives. 

 

The Citation identified the following violations: 

 

1. The City failed to comply with Section 116555(a)(1) of the California Health and Safety Code as 

well as Section 64431 of the California Code of Regulations due to the fact that the City’s source 

water exceeded the primary MCL for nitrate at Well No. 1 with a detected level of 47.8 mg/L 

exceeding the nitrate MCL of 45.0 mg/L. 

 

The Citation directed the following actions [1]: 

1. Well No. 1 shall not be utilized “without the installation of an approved treatment process to 

remove nitrate from the water” or “provide the Division with sufficient nitrate monitoring data 

which shows the nitrate levels in Well No. 1 have dropped below the MCL”. 

 

2. If the City elects to not install nitrate removal equipment, and keep the well as an active source, 

the City must submit a detailed Corrective Action Plan (CAP) detailing routine nitrate sampling 

during winter and summer months, as well as daily samples for one week showing nitrate levels 

at or below 36 mg/L before requesting authorization from the Division to operate Well No. 1 
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and discharge to the distribution system. A nitrate analyzer shall also be installed with an alarm 

to alert the City of nitrate levels reaching 36 mg/L with an automatic shut down if nitrate levels 

reach 40 mg/L. The well shall be tested daily, for a week, for nitrate and samples shall be 

analyzed by a State certified laboratory when the well is brought online and starts pumping to 

the system. If the well nitrate results stay below 36 mg/L during the daily testing, for one week, 

then the testing frequency can be reduced to once per week. 

 

2.2 Existing Conditions and Operation Strategy 
The existing City water system serves a population of approximately 7,413 people through 2,495 service 

connections.  The City water supply for domestic and fire flow is supplied from four active groundwater 

wells and one 500,000 gallon storage tank located at Well Site No. 1. There are 4 groundwater well sites: 

Well Site No. 1, Well Site No. 3A, Well Site No. 9, and Well Site No. 10.   The combined well source 

capacity is approximately 3,800 gallons per minute (gpm). Table 2-1 summarizes each well pump 

capacity.  

 

Table 2-1 Summary of Well Pump Capacities 

Source 
Capacity 

(gpm) 

Well No. 01 600 gpm* 

Well No. 3A 1,100 gpm 

Well No. 09 800 gpm 

Well No. 10 1,300 gpm 
*Rated Capacity is 900 gpm. 

 

Pressures in the distribution system are maintained based on operator set limits via supervisory control 

and data acquisition (SCADA) system.  Well pumps operate in a lead/lag sequence to rotate pump 

operation. The pumping sequence to meet distribution system pressure is as follows: Well 3A, Well, 10, 

Well Site No. 1 booster pumps, Well 9, and Well 10.  Well pumps No. 3A, No. 9, and No. 10 are equipped 

with variable frequency drives. Well Site No. 1 booster pumps are equipped with constant speed 

motors.  The following sections describe the equipment and operations at each well site. Refer to Figure 

2-1 for a summary of equipment and operation for each well site location. 
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Figure 2-1 - Well Sites 
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2.2.1 Well Site No .1 

Well site No. 1 is located near the City center at the end of Roosevelt Avenue and is currently inactive.  

This well site is active only during summer months to meet peak demands.   

 

Well No. 1 was drilled in 1965 and has a capacity of 600 gpm. It is equipped with a 900 gpm-rated 

vertical turbine pump and 60-horsepower (HP) variable frequency drive (VFD) motor [3].  The well pump 

discharges through one of the two granular activated carbon (GAC) filters to the 500,000 gallon storage 

tank on-site.  The storage tank is over 30-years old and provides emergency, operation, and fire flow 

storage for the system. Site piping and valving allow the tank to be filled off of the distribution system 

when Well No. 1 is not in service.  Three booster pumps with constant speed motors (15-HP, 25-HP, and 

40-HP) pump water out of the storage tank to the distribution system via 12-inch diameter piping.   

 

The booster pumps operate to meet peak 

demands or emergency fire flow. The pump 

station is served with Square-D Model 6 

MCC within a CMU structure, and has 

available spare bucket space.  Site 

controls/SCADA is accomplished via 

AutomationDirect PLC.  This site has a 400A, 

480V Pacific Gas and Electric (PG&E) service 

and a 150kW standby Caterpillar diesel 

generator.    

 

Well No. 1 

Well Site No. 1 Booster  Pump Station 

500,000 gallon storage Tank 
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The GAC filters were installed in 2003 to remove 

dibromochloropropane (DBCP) when detected levels 

exceed the MCL.  However, the City did not violate the 

DBCP MCLs as water was not discharged to the system 

when exceedance levels were detected.  Each GAC vessel 

is rated for 700 gpm capacity.  The City utilizes only one 

of the two filters at a time. So, the actual reliable capacity 

of Well No. 1 is limited to 700 gpm; however, current 

operations utilize the pump at 600 gpm. Since the 

installation of the GAC filters, DBCP levels have not 

exceeded the MCLs prior to being treated, and DBCP 

concentrations in the ground water have been decreasing.  In addition to DBCP treatment, continuous 

disinfection is provided on-site with calcium hypochlorite dry tablet erosion via a Hammonds chlorinator 

prior to discharge to the distribution system.   

 

Nitrate levels exceeding the MCLs are detected prior to start-up during the summer months after the 

pump has been inactive all winter. As a result, the City must pump Well No. 1 to waste for 

approximately 2-3 weeks in order to reduce the nitrate concentration.  During this period, the City takes 

numerous nitrate samples to monitor fluctuating nitrate levels. The City requests authorization from the 

SWRCB to make Well No. 1 active when the nitrate level drops to approximately 25-30 mg/L.  Nitrate 

sampling is required for one to three hours after start-up of the well, and weekly thereafter. Due to 

nitrate levels exceeding the MCLs prior to the summer months in 2015, the City elected not to make 

Well No. 1 active.  It was determined that Well No. 1 was not needed to meet reduced demands as a 

result of conservation efforts due to drought conditions during the 2015 summer,.       

 

Flushing the system to lower nitrate levels from Well No. 1 wastes approximately 1 million gallons of 

water. The waste water is discharged to an adjacent drainage basin that ultimately discharges to the 

City’s wastewater treatment plant.   

 

2.2.2 Well Site No. 3A 

Well site No. 3A is located in the southern portion of 

the City on Ullrey Avenue.  Well No. 3A was drilled in 

1988 and has a capacity of 1,100 gpm.  It is equipped 

with a vertical turbine pump and 100-HP VFD motor.  

The well discharges directly to the distribution system 

via 10-inch diameter piping.  Operations at this well 

site are year-round and the pump runs continuously 

to meet system demands.  Continuous disinfection is 

provided on-site with calcium hypochlorite dry tablet 

erosion via a Hammonds chlorinator prior to 

discharge to the distribution system.  This site has a 

200A, 480V Modesto Irrigation (MID) service and a 

150 kW standby Caterpillar diesel generator.    

 

  

Well Site No. 1 GAC Filters 

Well Site No. 3A 
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2.2.3 Well Site No. 9 

Well site No. 9 is located in the north-eastern part of 

the City on California Avenue.  Well No. 9 was drilled in 

1985 and has a capacity of 800 gpm. The well is 

equipped with a vertical turbine pump and 60-HP VFD 

motor.  The well discharges directly to the distribution 

system via 8-inch diameter piping.  Operations at this 

well site are year-round, and the well typically only 

comes on-line to meet peak system demands.  

Continuous disinfection is provided on-site with 

calcium hypochlorite dry tablet erosion via a 

Hammonds chlorinator prior to discharge to the 

distribution system.  This site has a 200A, 480V PG&E 

service and a 100 kW standby Caterpillar diesel 

generator.    

 

Nitrates have been detected at this well at levels below the MCLs at concentrations of 20-25 mg/L. 

 

2.2.4 Well Site No. 10 

Well site No. 10 is the City’s newest well facility and is 

also located in the north-eastern part of the City, on 

Campbell Avenue.  Well No. 10 was drilled in 1997 

and is the highest producing well at 1,300 gpm.  Well 

No. 10 is equipped with a vertical turbine pump and 

125-HP VFD motor. The well discharges directly to the 

distribution system via 10-inch diameter piping.  

Operations at this well site are year-round to meet 

system demands.  Continuous disinfection is provided 

on-site with calcium hypochlorite dry tablet erosion 

via a Hammonds chlorinator prior to discharge to the 

distribution system.   This site has a 300A, 480V PG&E 

service and a 180 kW standby Caterpillar diesel 

generator. 

3 System Deficiencies 
This evaluation of the existing system identified system deficiencies and needed improvements related 

to water quality, capacity, and operation. 

 

3.1 Water Quality 
The following deficiencies were identified, all of which may contribute to poor water quality: 

 

• Well No. 1 is currently inactive due to nitrate levels exceeding the MCL.  The nitrate MCL is 

exceeded during start-up of the well after being inactive during the winter months.   

 

Well Site No. 10 

Well Site No. 9 
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• The City tried to extend the well depth by 10 feet to improve water quality in the fall/winter of 

2012/2013. The attempted repair resulted in damage to the well pumping equipment.  It was 

determined that the well was not plumb and beyond repair.  As a result, the well has been taken 

out of regular operation. 

 

• Well No. 1 has the shallowest depth to suction of the four wells in the system. 

 

3.2 System Capacity and Operation 
The following system capacity and operational deficiencies were identified: 

 

• With Well No. 1 out of service, the system is approaching non-compliance with Permit 

requirements. Community water systems are required to meet the system maximum day 

demand with the largest water source off-line [3] during a regular ‘non-conservation year’.  The 

largest water source in the system is Well No. 10. The combined capacity of Well No. 1, Well No. 

3A, and Well No. 9 is 2,500 gpm; however, with Well No. 1 being inactive, the total system 

capacity is reduced to 1,900 gpm.  Table 3-1 presents the maximum day demands for the 

previous 5 years. 

 

Table 3-1 - Summary of Water Usage 

Year Max. Day Usage (gpm) 

2008 2,089 

2009 2,191 

2010 1,822 

2011 1,797 

2012 2,796* 

2013 2,389  

2014 1,890 

2015 1,591 
*Calculated value (1.5 x ADD of Max Month) 

 

The maximum day demand for the year 2015 was approximately 1,591 gpm [4].  The current 

system has sufficient capacity to meet the maximum day demand based on the 2015 usage 

data. The significant reduction in the maximum day demands for the year 2015 is a result of the 

State mandated water conservation efforts implemented by the City.  Considering a ‘normal’ 

year, the system capacity would be insufficient to meet maximum day demands with Well No. 1 

inactive. Normal years are considered years when the City mandated conservation program is 

not in place. 

 

• Permit conditions require the City to flush and pump to waste when nitrate concentrations 

exceed 36 mg/L at Well No. 1. This flushing exercise is required every time Well No. 1 is inactive. 

Because Well No. 1 is active during summer months only, and does not run continuously, this 

flushing process must be completed several times annually. Each time this process is completed, 

approximately one million gallons of water is wasted and discharged to the existing wastewater 

treatment plant which impacts operations at the treatment plant. This is especially a problem if 

the system needs to be flushed during the industrial season (during summer months) when 

wastewater flows to the system are high and industrial ponds are in use. 
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• Per City staff, Well Pump No. 9 often shuts off when Well 10 is in operation.  This operational 

deficiency is attributed to the significantly lower pump horsepower of Well No. 9 at 60-HP than 

Well Pump No. 10 at 125-HP.   As a result, the reliability of Well No. 9 is marginal. 

4 Recommended Improvement Analysis 
Improvement alternatives were developed to determine strategies for future improvements to the 

existing water system that address system deficiencies.  Each alternative is evaluated based on the 

proposed improvement’s ability to meet system priorities of 1) compliance with regulatory 

requirements; 2) meeting system demands; and 3) improve system operations and increase efficiency.  

Phasing of proposed improvements and cost are also considered for each alternative.  

 

4.1 Improvement 1 – Destroy Existing Well No. 1, Construct New Well, Remove GAC 

Filters 
 

4.1.1 Destroy Existing Well No. 1  

The existing Well No. 1 was drilled in 1965.  The serial number on the pump indicates that the well pump 

was built in 1985, so the age of the well pump is 31 years old, which is well beyond the typical useful life 

of a well pump of 25 years. Recent attempts to deepen to well to improve water quality have been 

unsuccessful and further improvements to this well are not recommended.  Additionally, the depth to 

suction of the well is shallow compared to the other existing wells in the system and the water quality 

produced is poor with high nitrates and a history of detectable levels of DBCP.  Due to the age and 

condition of equipment, coupled with poor water quality, replacement of Well No. 1 is warranted. 

 

A plan for destruction of this well will meet the system priority to comply with regulatory requirements 

by eliminating a well source with nitrate levels that exceed MCLs.  

 

4.1.2 Construction of New Well and Remove GAC Filters 

The existing Well Site No. 1 has available space to drill a 

replacement well. There is additional open space near the 

water storage tank on the southeast end of the property. 

 

The rated capacity of the pumps that the electrical 

controls are sized to supply is 900 gpm, although the 

actual capacity is currently 600 gpm due to GAC filter 

capacity limitations.  DBCP treatment is not needed, 

currently, as levels are below the MCL. Removal of the 

filters will allow the City to operate the existing or a new 

well pump and existing booster pumps at their rated 

capacities to meet system demands.  Additionally, removal 

of the filters will increase operation and efficiency as there 

will be less maintenance required on the additional 

equipment and there is one less process to pump through 

to supply water to the distribution system.   

 

Well Site No. 1 Open Space Location for 

Proposed New  Well 
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The City’s master plan recommends that new wells have a capacity of at least 1,250 gpm.  Construction 

of a new well and installation of a new well pump with a capacity of 1,250 gpm, with an estimated 125-

HP to 150-HP VFD motor will require upsizing the existing VFD and related feeder. The existing PG&E 

service and transfer switches are adequate to serve a maximum load of 225-HP for the number of 

pumps running simultaneously.  Anything more than a combined power demand of 225-HP will require 

an electrical service upgrade and related onsite upgrades.  The adequacy of the existing 150 kW standby 

generator will also need to be evaluated considering the HP of the new well.   

 

The new well will require new site piping to connect to the existing site piping.  It should also be 

considered that the new well discharge directly to the distribution system.  The new well should be 

drilled to a depth where the well yield and water quality meet City and regulatory requirements.  Well 

No. 3 is located less than a half-mile from Well No. 1 and has no water quality issues, so it is feasible that 

a new well, drilled to a depth greater than the existing well, will yield the same or an increased quantity 

of water of better quality. Construction of a new well can be completed by methods of drilling a pilot 

hole for sampling and testing with the option to develop the final well in one construction phase. 

 

Construction of a new well will accomplish the system priorities to comply with federal regulations, 

meet system demands, and improve operations and increase efficiency. An active well at Well Site No. 1 

is required to comply with Permit and Citation requirements to meet maximum day demands.  A new 

well producing water with acceptable nitrate levels will require less sampling for seasonal start-up which 

will also improve operations and efficiency. Removal of the GAC filters will accomplish the system 

priorities to meet system demands, and improve operations and increase efficiency.  

 

A request to the SWRCB for modification of the permit or for a new permit to include the new well and 

associated site modifications and to no longer require DBCP treatment will be required before the 

improvements can be made. 

 

4.2 Improvement 2 – Increase Capacity of Existing Well(s) 
Increasing the capacity of existing wells will accomplish the system priorities to meet system demands, 

and improve operations and increase efficiency. Currently, the reliable system capacity is 1,900 gpm 

with Well No. 1 inactive.   The reliable system capacity, assuming all well pumps operate normally, is 

2,500 gpm with the largest well off-line.  Increased well capacity will provide more reliability in the 

system to meet maximum day demands with the largest well out of service. As stated previously, the 

City’s master plan recommends that new wells have a capacity of at least 1,250 gpm.  Each well site was 

evaluated for the feasibility of increasing capacity to a minimum of 1,250 gpm. 

 

4.2.1 Improvement 2(a) – Increase Capacity of Well No. 3A 

The existing capacity of Well No. 3A is 1,100 gpm. The well is drilled to a depth of 587 feet and has a well 

casing of 18-inches to a depth of 540 feet. This well has the largest well casing which allows for more 

room to accommodate a higher capacity pump. Increasing the capacity of the well pump to 1,250 gpm 

with an estimated 125-HP to 150-HP VFD motor will require upsizing the existing VFD and related feeder 

as well as a new utility feed and standby power system. At a minimum the MID feeder and metering will 

need to increase to 400A.  The existing 100 kW standby diesel generator would be undersized for the 

application, and a 150-kW rated unit would be required along with a new automatic transfer switch. 
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Well No. 3A is the only well site with power service provided by MID. All other well sites are serviced by 

PG&E.  City staff has indicated that MID service is approximately half the cost of PG&E service per 

kilowatt hour. This pump runs year-round to meet system demands. Improvements to increase capacity 

at this well site would be more economical based on the cost of power service compared to other sites. 

 

4.2.2 Improvement 2(b) – Increase Capacity of Well No. 9 

The existing capacity of Well No. 9 is 800 gpm. The well is drilled to a depth of 615 feet and has a well 

casing of 16-inches to a depth of 590 feet. Well No. 9 is rarely used and primarily supplies the system 

during peak demands. Additionally, this site area is small and the location is in a residential 

neighborhood.  Improvements to install larger pump equipment, electrical controls, and a larger 

generator are less favorable when compared to other wells due to the limited available site area and 

proximity to residences. 

 

4.2.3 Improvement 2(c) – Increase Capacity of Well No. 10 

The existing capacity of Well No. 10 is 1,300 gpm. The well is drilled to a depth of 610 feet and has a well 

casing of 16-inches to a depth of 600 feet. The well site area is large and the location is at the far 

northeast end of town where there are fewer residences in close proximity. Well No. 10 is the newest 

well, and for that reason, improvements to this site are a low priority as equipment and operations are 

running efficiently. 

 

4.3 Improvement 3 – Increase the Motor Horsepower of Well Pump No. 9  
Increasing the motor horsepower at Well Pump No. 9 will accomplish the system priorities to meet 

system demands, and improve operations and increase efficiency.  The reliability of Well No. 9 is 

marginal, as the nearby Well Pump No. 10 discharges to a common water main manifold and has a 

higher horsepower rating causing Well No. 9 to shut off as a result of being overpowered. Increasing the 

horsepower of Well Pump No. 9 is recommended for the pump to be able to operate reliably to meet 

peak system demands. This piping arrangement may also contribute to the operational deficiency, as 

the pump discharges via an 8-inch diameter piping to an 8-inch diameter and 10-inc h diameter tee in 

the distribution system. Increasing the 8-inch diameter discharge piping to 10-inch diameter piping 

should also be considered.  

 

4.4 Improvement 4 - Replace Existing Booster Pump and Constant Speed Motors 

with New Booster Pumps and Variable Frequency Driven Motors 
The existing booster pumps at Well Site No. 1 are equipped with constant speed motors.  Replacement 

of the pumps and motors equipped with VFDs will improve the overall operational efficiency of the 

system. The booster pumps are utilized to meet operational, emergency, and fire flow. The booster 

pumps also allow for turnover of the water in the tank, which must be done regularly.  Replacement of 

the constant speed motors will increase efficiency of the system by allowing the pumps to adjust to the 

system demands without interfering with the normal operations of the operating wells in the system  

5 Improvement Phasing and Estimated Costs 
Factors that are also considered in evaluating each recommendation, in addition to system priorities are 

phasing of improvements and cost.  Prioritization of each recommendation is done to maximize the 

benefit to the City by addressing system deficiencies and budget constraints. 
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5.1 Recommended Phasing of Improvements and Budgetary Costs 
The following summarizes the recommended phasing of improvements: 

(1) Improvement 1 – Destroy Existing Well No. 1, Construct New Well, and Remove GAC Filters 

(2) Improvement 2(a) - Increase Well Capacity of Existing Well No. 3A 

(3) Improvement 3 - Increase the Motor Horsepower of Well Pump No. 9  

(4) Improvement 4 – Replace Existing Well Site No. 1 Booster Pumps and Motors with New 

Booster Pumps and Motors with Variable Frequency Drives 

 

It is recommended that Improvement 1 be is completed first, as immediate attention is needed to 

comply with requirements directed in the Citation which includes a plan and schedule for the 

destruction or re-activation of Well No. 1. Improvement which includes destroying the existing Well No. 

1 and construction of a new well will immediately address the Citation and accomplish the system 

priority to comply with state and federal regulations.  Removal of the existing GAC filters increases 

operation and efficiency. 

 

Improvements 2-4 are recommended to improve overall operation and efficiency of the system. 

Improvement 2(a) which includes increasing the well pump capacity at Well Site No. 3 provides 

significant benefits to meet system priorities to meet system demands. Improvement 3 includes 

increasing the motor horsepower of Well Pump No. 9 will improve the reliability of the well source to 

meet system priorities to meet system demands and improve operational efficiency. Improvement 4, 

which includes replacement of existing booster pumps and constant speed motors with new pumps and 

variable frequency drive motors, provides improvement to operations and efficiency and is 

recommended as a second phase of improvements.  

 

Table 5-1 summarizes the budgetary cost for the highest priority improvement, Improvement 1. 
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Table 5-1 - Budgetary Costs for Improvement 1 

Improvement 1: Destroy Existing Well No. 1, Construct New Well, Remove 

GAC Filters 

Budgetary Cost 

Destroy Existing Well No. 1 $10,000 

Install Test Well: Drill pilot hole, sampling and testing $50,000 

Develop Final Production Well $150,000 

Vertical Turbine Well Pump and Motor w/VFD $93,800 

Site piping and connection to existing distribution system $50,000 

Installation of new well pump feeder and VFD cabinet for a 125-150-HP well 

pump 

$36,500 

Installation of a new  standby diesel generator set (sized for capacity to include 

improvement  from Item 2, Improvement 2) 

$150,000 

Upgrade of PG&E service, new automatic transfer switch (ATS), and related 

feeders, PG&E fees 

$125,000 

Site improvements: grading/paving/lighting. $50,000 

Removal and disposal of GAC filters $15,000 

Subtotal $730,000 

Contingency 25% $182,575 

 Improvement 1 Construction Total $912,875 

Engineering Design $165,000 

Environmental $25,000 

Bidding and Construction Support $25,000 

Construction Management $85,000 

TOTAL PROJECT COST $1,212,875 

  

 

Table 5-2 summarizes the improvement alternatives and system priorities addressed by each 

improvement. 

 

Table 5-2 - Improvements Summary 

Improvement Description Improvements Required 

System Priority 

Addressed 

1 Destroy 

Existing 

Well No. 1 

and 

Construct 

New Well 

• Destroy existing well, drill and install new 

test well and final well.  

• New well pump and motor 

• Site piping to connect to distribution 

system. 

• Site improvements. 

• Remove and dispose of GAC filters 

• Upgrades to existing electrical system, 

programming, and service 

• Installation of new generator set 

� Comply with 

regulatory 

requirements 

� Meet system 

demands  

� Improve 

operations and 

efficiency 
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Improvement Description Improvements Required 

System Priority 

Addressed 

2(a) Increase 

Well 

Capacity of 

Existing 

Well No. 3A 

• Install new well pump and motor � Meet system 

demands 

� Improve 

operations and 

efficiency 

3 Increase the 

Motor 

Horsepower 

of Well 

Pump No. 9  

• Replace existing motor with larger HP 

motor 

• Increase discharge piping diameter and 

distribution system piping diameter  

� Meet system 

demands 

� Improve 

operations and 

efficiency  

4 New 

Booster 

Pump and 

Motors with 

VFDs 

• New pumps and motors 

• Add VFDs 

• Upgrades to existing electrical system, and 

programming 

� Meet system 

demands 

� Improve 

operations and 

efficiency 

6 Recommendations 
Based on the evaluation and improvement costs it is recommended that the first phase of 

improvements include Improvement 1 which includes destroying the existing Well No.1, drilling a new 

well and installing a new well equipped with a pump and motor of larger capacity than the existing well 

pump, and removal of the GAC filters.  These improvements require electrical service, programming, 

and system upgrades, as well as the installation of a new generator set.  It is recommended that the 

electrical upgrades and new generator set be sized for future improvements to the booster pump 

station, described as Improvement 2.The environmental document anticipated for Improvement 1 is 

anticipated to be a Mitigated Negative Declaration as the project includes system capacity increase to 

the system and the installation of a new, larger generator set.  The total budget cost for Improvement 1 

is $1,212,875, including engineering, environments, bidding and construction management services. 

  

Improvements 2- 4 should be subsequently phased and budgeted for after the first phase improvements 

are completed. 

7 Funding Sources 
The Drinking Water State Revolving Fund (DWSRF) Program is a potential funding source for the 

recommended first phase improvements.  The U.S. Environmental Protection Agency offers this 

program, offering primarily loans to drinking water systems.  The program is administered through the 

State of California.  This program is a grant or loan based funding source. The DWSRF provides funding 

to correct public water system deficiencies based upon a prioritized funding approach that addresses 

the systems' problems that pose public health risks, and systems with needs for funding to comply with 

the requirements of the Safe Drinking Water Act.  
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The City is not considered a disadvantaged community since the median household income (MHI) of 

$58,000 per the U.S. Census data. As such, the City does not qualify for grants funding under the SRF 

program.  Non-disadvantaged systems are eligible for the standard DWSRF/Prop 1 financing terms – 

specifically, a 20 year loan with an interest rate of 1.60%.  [The interest rate changes each January 1st; 

the 1.60% noted above is current as of this writing.]  

 

Water system improvements eligible under this program include rehabilitation of wells or development 

of eligible sources to replace contaminated sources, and upgrades to finished water storage tanks to 

prevent contaminants from entering the distribution system.  

 

The process to apply for this funding program is to complete a planning or construction application for 

submittal to the State for the proposed improvements. Engineering design services, environmental 

services, labor compliance, rate studies, and project planning are eligible for loan funding under the 

program. 

8 Schedule  
Table 8-1 presents the estimated timeline to complete the first phase of recommended improvements 

for Item 1, Improvement Alternative 1.   

 

Table 8-1 - Improvement Alternative 1 Schedule 

Item 

Expected Time of Completion 

from the Date the Work is 

Authorized 

Submit Funding Application  1 month 

Executed Funding Agreement 7-9 months 

Preliminary Design 9-12 months 

Environmental Documents 12 months 

Provide Final Plans and Specifications 12-15 months 

Project Approval and Bidding 16-18 months 

Construction 18-24 months 

Project Inspection and Completion 24 months 

 

It is expected that the City Council will need to authorize the submittal of a funding application to apply 

for funds/loan from the State. Assuming a Council authorization date of March 2016, the proposed first 

phase of improvements is estimated to be completed by March 2018. This schedule is subject to change 

if the City elects to use alternate funds to complete the project(s) or if the State application review is 

longer than the estimated time of completion. 

9 Summary 
This water system evaluation includes a review of the City’s water system and operations to prioritize 

improvements in order to: 1) comply with SWRCB Permit requirements; 2) address the requirements of 

the Citation to provide a plan and schedule for Well No. 1; 3) improve operations and increase efficiency 

of the system; and 4) meet maximum day water system demands.  Review of the existing system 
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identified system deficiencies and needs for improvements related to water quality, capacity and 

operation.   

 

Water quality and operational deficiencies exist at Well No. 1.  The City requested an amendment to the 

water system Permit to reclassify Well No. 1 from an active status to an inactive status due to nitrate 

levels above the Maximum Contaminant Level (MCL). Additionally, current Permit conditions require the 

City to flush and pump to waste when nitrate MCL exceed 36 mg/L at Well No. 1. This flushing exercise is 

required every time Well No. 1 is activated. Because Well No. 1 is active during summer months only, 

and does not run continuously, this flushing process must be completed several times. Each time this 

process is completed, 1.0 million gallons of water is wasted and discharged to the existing wastewater 

treatment plant which impacts operations at the treatment plant. This is especially a problem if the 

system needs to be flushed during the industrial season (during summer months) when wastewater 

flows to the system are high and industrial ponds are in use. 

 

System capacity is a concern with Well No. 1 inactive.  The system is approaching non-compliance with 

regulatory requirements. Community water systems are required to meet the system maximum day 

demands with the largest water source off-line.  The total system capacity is reduced to 1,900 gpm with 

Well No. 1 inactive.  The maximum day demand for the year 2015 is approximately 1,591 gpm with Well 

No. 1 offline.  The current system has sufficient capacity to meet current maximum day demands; 

however, the system capacity may be insufficient to meet maximum day demands with Well No. 1 

inactive for ‘non-conservation’ years.  Capacity issues also exist in the system, as Well No. 1 is limited in 

capacity to the capacity of the GAC filter. DBCP treatment is not needed, currently, as levels are below 

the MCL. 

 

Operational deficiencies exist in the system as Well Pump No. 9 often shuts off when Well 10 is in 

operation.  This operational deficiency is attributed to the significantly lower pump horsepower of Well 

No. 9 at 60-HP than Well Pump No. 10 at 125-HP.   As a result, the reliability of Well No. 9 is marginal. 

 

The recommended first phase of improvements to address deficiencies include destroying the existing 

Well No.1, drilling a new well and installing a new well equipped with a pump and motor of larger 

capacity than the existing well pump, and removal of the GAC filters. Completion of these 

improvements, described as Improvement 1, will meet the system priorities to comply with regulatory 

requirements, meet system demands, and improve operation and efficiency.  The total budget cost for 

Improvement 1 is $1,212,875. 

 

Funding available through the DWSRF Program is available in the form of a low-interest loan to fund the 

recommended first phase improvement project.  The application process through construction 

completion of the proposed improvements is estimated to be completed in two years. 

 

Improvements 2- 4 should be subsequently phased and budgeted for after the first phase improvements 

are completed.  
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APPENDIX A 

SWRCB Inspection of the City of Escalon (3910003), 2013 July 22
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APPENDIX B 

City Water Data 1998-2015



City of Escalon Production Totals 

1998-2014

In Gallons

1998 2003 2008

JAN 18,435,200         JAN 20,700,000 JAN 22,414,600                  

FEB 16,461,200         FEB 18,700,000 FEB 21,983,178                  

MAR 15,598,600         MAR 31,200,000 MAR 39,113,411                  

APR 22,492,200         APR 32,600,000 APR 56,244,099                  

MAY 26,967,800         MAY 56,100,000 MAY 69,879,464                  

JUN 46,003,600         JUN 73,100,000 JUN 76,977,708                  

JUL 66,586,600         JUL 84,600,000 JUL 75,292,996                  

AUG 64,097,000         AUG 74,300,000 AUG 74,057,411                  

SEP 52,342,700         SEP 66,000,000 SEP 63,589,934                  

OCT 38,131,500         OCT 53,318,000 OCT 50,439,908                  

NOV 21,597,400         NOV 25,797,200 NOV 30,544,640                  

DEC 20,384,000         Annual total DEC 22,951,000 Annual total DEC 23,893,181                  Annual total

409,097,800          559,366,200 604,430,530         

1999 2004 2009

JAN 19,743,100         JAN 21,830,000 JAN 23,608,146                  

FEB 19,243,300         FEB 22,687,000 FEB 20,614,388                  

MAR 24,408,400         MAR 33,805,000 MAR 29,750,100                  

APR 36,430,100         APR 57,373,000 APR 48,278,217                  

MAY 55,152,400         MAY 61,077,900 MAY 63,650,972                  

JUN 65,576,200         JUN 72,423,700 JUN 69,635,924                  

JUL 71,280,900         JUL 79,257,000 JUL 78,975,464                  

AUG 63,486,400         AUG 71,115,000 AUG 73,377,373                  

SEP 56,046,200         SEP 58,087,900 SEP 63,430,096                  

OCT 45,750,500         OCT 40,279,000 OCT 43,335,218                  

NOV 26,994,600         NOV 24,525,300 NOV 34,140,427                  

DEC 22,486,700         Annual total DEC 20,351,600 Annual total DEC 22,915,384                  Annual total

506,598,800 562,812,400 571,711,709         

2000 2005 2010

JAN 22,435,600         JAN 22,087,000 JAN 20,480,000                  

FEB 17,697,100         FEB 19,651,300 FEB 18,227,481                  

MAR 27,594,300         MAR 23,372,200 MAR 26,616,568                  

APR 42,466,200         APR 35,835,000 APR 30,259,735                  

MAY 50,997,100         MAY 55,883,000 MAY 49,762,300                  

JUN 68,972,500         JUN 66,776,900 JUN 67,493,131                  

JUL 78,314,300         JUL 81,345,600 JUL 77,870,812                  

AUG 70,252,100         AUG 77,738,000 AUG 72,294,320                  

SEP 56,110,500         SEP 60,746,500 SEP 62,687,889                  

OCT 38,281,800         OCT 51,763,400 OCT 44,989,877                  

NOV 24,758,000         NOV 37,532,500 NOV 25,902,155                  

DEC 20,147,000         Annual total DEC 24,436,600 Annual total DEC 20,341,152                  Annual total

518,026,500          557,168,000 516,925,420         

2001 2006 2011

JAN 23,745,500         JAN 22,084,300          JAN 20,659,096                  

FEB 11,861,000         FEB 22,534,999          FEB 19,866,916                  

MAR 26,837,200         MAR 22,250,000          MAR 21,923,128                  

APR 37,614,100         APR 27,680,493          APR 37,927,677                  

MAY 62,024,300         MAY 66,035,630          MAY 58,807,697                  

JUN 67,066,400         JUN 74,505,216          JUN 60,900,118                  

JUL 67,431,700         JUL 83,589,799          JUL 73,553,066                  

AUG 64,523,300         AUG 79,031,658          AUG 72,513,219                  

SEP 55,984,700         SEP 67,304,321          SEP 63,270,314                  

OCT 45,808,700         OCT 49,714,047          OCT 44,507,507                  

NOV 25,733,300         NOV 29,078,881          NOV 29,466,646                  

DEC 19,915,800         Annual total DEC 22,709,710          Annual total DEC 26,573,693                  Annual total

508,546,000          566,519,054        529,969,077         

2002 2007 2012

JAN 20,560,000         JAN 24,148,876 JAN 26,944,000                  

FEB 19,890,000         FEB 22,003,200 FEB 25,845,000                  

MAR 25,505,200         MAR 34,590,865 MAR 28,669,000                  

APR 39,889,600         APR 43,195,963 APR 33,197,996                  

MAY 55,384,400         MAY 65,195,188 MAY 63,015,635                  

JUN 68,978,200         JUN 81,304,349          JUN 71,513,424                  

JUL 72,927,200         JUL 83,805,237 JUL 83,210,612                  

AUG 69,622,500         AUG 78,941,037 AUG 78,870,000                  

SEP 59,797,700         SEP 62,435,227          SEP 64,892,342                  

OCT 47,973,000         OCT 43735375 OCT 50,192,565                  

NOV 26,530,400         NOV 32307724 NOV 29,166,053                  

DEC 22,009,000         Annual total DEC 24558716 Annual total DEC 20,490,000                  Annual total

529,067,200          596,221,757 576,006,627         

2013 2014 2015

JAN 22,362,000         JAN 28,425,230          JAN 23,575,390                  

FEB 23,932,274         FEB 22,208,017          FEB 21,810,000                  

MAR 40,165,523         MAR 28,931,271          MAR 35,376,209                  

APR 48,556,372         APR 39,322,502          APR 38,220,791                  

MAY 66,989,281         MAY 57,617,573          MAY 41,212,298                  

JUN 72,939,783         JUN 66,423,105          JUN 45,374,622                  

JUL 78,951,657         JUL 74,623,976          JUL 48,596,686                  

AUG 74,623,976         AUG 62,987,015          AUG 49,534,499                  

SEP 63,041,235         SEP 52,484,438          SEP 45,875,562                  

OCT 53,275,083         OCT 45,681,778          OCT 39,262,045                  

NOV 37,844,647         NOV 28,485,893          NOV 21,779,962                  

DEC 27,572,355         Annual total DEC 23,731,764          Annual total DEC 19,429,861                  Annual total

610,254,186          530,922,562        430,047,925         

Revised 1/29/2016
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APPENDIX C 

City of Escalon – Domestic Water Supply Permit Amendment  

(No. 01-10-15PA-002)
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APPENDIX D 

A Citation for Violation of Health and Safety Code Section 116555(a)(1) and 

California Code of Regulations, Title 22, Section 64431 for Violation of the 

Nitrate Maximum Contaminant Level 






























