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Executive Summary 
 

In the spring of 2020, the City authorized Remington & Vernick Engineers to prepare an evaluation of the 
existing water and sanitary facilities. The purpose of the study was to identify the current and long-term 
needs of the systems and to estimate the long-term cost of operation and maintenance of the systems. The 
evaluation was requested to provide a comprehensive, transparent overview of the systems as the City is 
trying to establish the long-term costs of the systems based upon the current debt service and future needs. 
 
To develop a complete understanding of the existing systems and the City’s current operations, the City 
invited Remington & Vernick staff to tour the existing water and sewer facilities, review past and current 
utility records, and interview utility personnel. Based upon the review of the existing system, it is our 
opinion that the existing above ground infrastructure requires significant rehabilitation.  While investment 
has been made by the City over the past 20 years to upgrade the utility systems, additional work is still 
necessary to replace and improve aging and failing infrastructure in older sections of the existing utility 
systems. 
 
During the system evaluation, it was noted that the Utility Department is proactive in their inspection and 
planned improvements of some of the critical elements of the system (i.e. pump stations and wells). 
However, sufficient funds are not available for the routine maintenance and necessary upgrades of the 
above grade and below grade infrastructure (i.e. water and sanitary sewer main). During inspection, 
equipment in the treatment facilities were not working and in need of repair.  In addition, much of the 
City’s below grade infrastructure dates back to the original installation of water and sewer infrastructure 
in the City, with much of the system dating back to the 1800s.  This lack of historical investment is 
experienced in many older systems. Particularly with the below grade infrastructure which is “out of 
sight, out of mind”. However, a proactive approach to replacement of the aging distribution and 
conveyance system is more cost effective than a reactive (repair) approach and enhances the condition 
and performance of the utility system. 
 
Much of this report involves the discussion of the sustained maintenance of the City’s water and sewer 
utility infrastructure. The contents of this report are the platform on which development of the water 
utility and sanitary utility improvement plan over the next 20 years is predicated. This is the improvement 
plan that the City should consider in their planning and annual budgets. 
 
As is demonstrated in this report, the planned replacement of the below grade infrastructure is 
conservative. This conservative approach was selected to allow the City to budget for prioritized routine 
replacements while not replacing the infrastructure before the end of its useful life. As is clear in the 
report, the City has the ability to examine the progress of the 20-year plan on an annual basis and adjust 
the improvement budget to make sufficient improvements, as required, to maintain and modernize the 
utility infrastructure. 
 
Based upon this analysis approach, it is estimated that annual Utility fees over the next 20 years should 
consist of, on average, the following: 
 
Annual Capital Improvement Costs (Above grade Infrastructure) =   $   638,415 
Annual Water Distribution System Improvement Costs =     $   187,500 
Annual Sanitary Conveyance System Improvement Costs =    $   118,750 
 
 Estimated Annual Utility Capital Improvement Budget=    $ 944,665** 
 
** Does not include the annual Operation Budget (salaries, statutory expenditures, etc.), additional Utiltiy 
Staff or Debt Service.      
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Section 1 - Introduction 
 
The City of Salem (City) is located in Salem County, New Jersey. It covers approximately 2.8 square 
miles of area and has approximately 5,000 residents. The City owns and operates their own potable water 
supply, water treatment plant, water distribution system, a series of sanitary sewer lift stations, a sanitary 
sewer conveyance system, and a wastewater treatment plant.  
 
In March 2020, the City authorized Remington & Vernick Engineers to tour their existing utility facilities, 
review current records, and interview utility personnel to prepare an evaluation of the existing utility 
facilities. Included in the evaluation of the system was an analysis of both above ground and below 
ground infrastructure. The condition of existing infrastructure based upon known age, recent 
improvements/upgrades, repair /emergency response records, operational/maintenance records, interviews 
with the operator and physical observations were utilized to evaluate the system.  
 
The intent of the evaluation is to provide a summary of the City of Salem major utility facilities and 
present findings and recommended improvements regarding the physical condition, operation, and 
maintenance of these facilities. As noted in numerous sections of this report, the City utility is a mixture 
of newer facilities (Water Treatment Plant, Oak Street Pump Station, Magnolia Pump Station) with 
portions of the system that are much older and are approaching the end of their useful life.  
 
The City has made minimal improvements to the below grade water and sanitary infrastructure through 
the years.  As such, much of the City’s original infrastructure, dating back to the 1880s, remains in place 
and in service. This includes older cast iron mains, which have now exceeded their expected service lives. 
 
Accordingly, a number of the recommendations presented herein relate to the age as well as the current 
operation of much of the existing facilities. This report should serve as a mechanism to assess the current 
condition of the water and sewer systems. This report also provides an analysis of  the existing utility 
infrastructure needs and improvements which are recommended for the City to maintain proper operation 
of the utility and  plan for long term sustainability.    It should be noted that the recommendations 
presented herein are the minimum improvements necessary to allow for the reliable operation and 
sustainability of the system.   The improvements presented do not present a “perfect” system.   Since 
estimated costs are provided for all outlined improvements, the City may use this report for preliminary 
budgeting and as a basis for rate review discussions to establish the short and long term financial impact 
of the improvements on the City residents. 
 
 



DESCRIPTION OF EXISTING WATER & SANITARY MUNICIPAL UTILITY 
FACILITIES  

EVALUATION & CAPITAL IMPROVEMENT PLAN 
 

2 
 

Section 2 - Water Supply, Treatment and Distribution 

2.1. General Description 

The existing water supply, treatment and distribution system consists of four (4) actively permitted water 
supply wells, one (1) water treatment plant, one (1) elevated water storage tank, one (1) standpipe, and the 
water distribution system. The age of the water system infrastructure ranges from 1880 to more recent 
improvements completed as recent as 2014.  
 
The City provides water service to the residents of the City of Salem as well as portions of Quinton 
Township and Mannington Township. The City owns and operates the infrastructure in the outlying 
service area including the responsibility of responding to emergency calls. A copy of the most recent 
Water Service Map and infrastructure is included in Appendix A.   It should be noted that at the time of 
this submission, the City did not have a formal GIS water system map other than the aerial provided in 
Appendix A. 

2.2. Allocation Permit & Projected Water Demand 

The City is currently operating under their Allocation Permit #5290 that became effective on December 1, 
2015 and will expire on December 1, 2025. The diversion sources included in this permit are wells No. 2, 
6, 7, and 8 and surface water intakes from Laurel Lake and Elkinton Pond. The City is limited to pump 
from all diversion sources at a total of 93 million gallons per month at a maximum rate of 5,160 gallons 
per minute with a maximum annual diversion of 900 million gallons per year.  Total diversion from the 
wells are limited to 1000 gallons per minute, 36 million gallons per month, and 372 million gallons per 
year.    
 
In 2015, the NJDEP increased the annual maximum well allocation for the City from 300 MGY to 372 
MGY due to concerns with the surface water treatment system. It should be noted that none of the four (4) 
wells are located in the regional Critical Area 2 as designated by the New Jersey Department of 
Environmental Protection (NJDEP). 
 
Over the last few decades, the City has seen a decline in population and industry.  Due to this decline, 
projected water demands are stagnant over the next 20 years.  With the increase in the yearly well 
allocation, the City should be able to meet its demands with its wells only.  Should an increase in demand 
occur in the future, the City will have additional allocation available from surface water sources.  A copy 
of the current allocation permit is provided in Appendix B. As previously noted, this permit is due to 
expire in 2025.  

2.3. Current Water Demand 

As noted above, the current allocation permit will support current and projected demands in the City of 
Salem. Based upon the most current records provided by the NJDEP, the City has available allocation 
from its wells to meet its current peak demands as noted below.    
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 Current Peak  
Committed 

Peak Total Peak City Allocation 
Permit Limits 

Daily Demand 1.018 MGD 0.00 MGD 1.018 MGD 3.00 MGD 
Monthly Demand 31.551 MGM 0.00 MGM 31.551 MGM 93.0 MGM 
Yearly Demand 328.728 MGY 0.00 MGY 328.728 MGY 900.0 MGY 

 Figures based upon NJDEP data last updated 11/26/2019 

2.4. Typical Well Operation 

All four (4) wells currently permitted in the City are transmitted to the Water Treatment Plant located at 
the intersection of Grieves Parkway and Route 49. There is a single point of entry into the plant prior to 
entering the treatment process.  Prior to construction of the water treatment plant, the raw water from each 
well was treated at the well buildings before entering the distribution system.    
 
The City typically runs all four (4) wells simultaneously during the night to fill the water tanks.  The 
wells are only operated during the day to maintain system pressure as needed.  Wells #2 and #8 are run at 
a reduced capacity to limit the amount of chlorides in the water.   
 
The portion of the water treatment plant dedicated to the treatment of surface water is offline due to taste 
and odor concerns.  The use of surface water would result in a substantial increase in capacity of the water 
treatment plant.   
 
The City does not have any emergency interconnections and relies strictly on its own wells for supply 
during normal and emergency conditions. 

2.5. Water Utility Facilities 

The following section provides technical information on the water supply, treatment and distribution 
systems, including observations of the facilities and information provided by the licensed operator. 
Anticipated future facility improvements focus on the physical conditions, site conditions, and equipment 
operation and maintenance including observations at the time of the facility tours.  
 
In general, the water supply, treatment, and pumping facilities are noted to be a mixture of newer 
infrastructure and older infrastructure which is nearing the end of its useful life. Most of the 
recommended capital improvements are related to improving routine maintenance operations for 
sustainable operation of the system and planning for the replacement of aging infrastructure.  
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2.5.1. Potable Well No. 2 

     
Well No. 2  

Site & Well Description 

Well No. 2 is located on Grieves Parkway, near the Water Treatment Plant, toward Route 49.  The well 
site is located in a commercial area between Grieves Parkway and an adjacent business. The well is 
located in a brick building surrounded by a security fence.  Parking at the site is limited to the grass 
around the fencing and on the street. 
 
Well No. 2 was originally installed in 1936 and is located in the Mt. Laurel-Wenonah aquifer.   The well 
has a depth of 150 feet and is allocated for 500 GPM.  Due to the age of the well, the original specific 
capacity of the well is unknown.  Approximately eight years ago, the well was redeveloped and the pump 
was rehabilitated. In its current condition, the well is capable of 315 Gallons per Minute (GPM).   
However, the well is operated at a lower rate due to high levels of chlorides in the water.    

Historically, the City does not inspect or replace the wells or well pumps on a routine basis. Work is done 
on an as needed basis and typically at failure. For long term capital improvement planning, the City 
should plan to replace the well in the next 10 years.  The city should also plan for the redevelopment and 
pump replacement of the well at least every 10 years thereafter.   This routine maintenance will add 
reliability to the system and will assist in limiting the unplanned failures which impact both operations 
and the utility budget. 
  

The building was estimated to have been constructed following the well installation, approximately 80 
years ago, with an addition constructed years later for the chemical treatment system required until the 
new Water Treatment Plant was installed.  The brick building appeared to be in fair condition given its 
age.  No apparent leaks were observed in the walls or ceiling.   Consideration should be given to upgrades 
to the building within the next 10 years including roof and window upgrades. 
 
The pump and piping are located inside the well building.  The piping runs along the floor and then 
elbows below grade for the run to the Water Treatment Plant.  The flow meter is located below grade, 
with removable grating in the floor for access.  There is significant corrosion on the exterior of the piping 
and the bottom of the discharge head.   

Electrical and Controls 
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The electrical and control equipment appears to be older, but in operable condition, with no issues noted 
by the operator.  The well pump motor which was replaced during the previous redevelopment work is 
rated for 20 HP and is premium efficient.  The motor is controlled by a variable frequency drive (VFD), 
located in the well building.  The control of the VFD and well pump is managed manually at the well 
building.     
 
An on-site backup generator was manufactured in 2001 and was rated for 35 kW.  The generator was 
located outside the building and appeared to be in fair condition for its age.   
 

Long Term Capital Improvements  

It is anticipated that the following improvements will be necessary for Well No. 2 during the 20-year 
planning period: 
 
• Well Replacement. The well is over 80 years old, has exceeded its expected service life and has lost 

capacity.  The well should be scheduled for replacement in the next 10 years.    At this time, upgrades 
to the building should be incorporated. 

• Well Redevelopment and Pump Rebuild/Replacement (once every ten years) 
 

2.5.2. Potable Well No.6 

Site & Well Description  

 
Well No. 6 

 
 

 
Well No. 6 is located on Grieves Parkway, across the street from the Water Treatment Plant at the Public 
Works Facility.  The site is grass covered with much of the piping exposed to the weather.  This site has 
sufficient parking for utility and maintenance vehicles on the grass area around the well.  The well is 
secured by a security fence at the front of the facility entrance.   
 
Well No. 6 was originally installed in 2002 and is located in the Mt. Laurel-Wenonah aquifer.   The well 
has a depth of 171 feet and is allocated for 250 GPM.  The original specific capacity of the well was 3.33 
while pumping 370 GPM.  Approximately eight years ago, the well was redeveloped and the pump was 
rehabilitated. In its current condition, the well is capable of approximately 140 Gallons per Minute 
(GPM).   
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Historically, the City does not inspect or replace the wells or well pumps on a routine basis. Work is done 
on an as needed basis. Due to the loss in capacity, the city should plan for the redevelopment and pump 
replacement of the well in the next few years and at least every 10 years thereafter.   
  

The well building was estimated to have been constructed following the well installation, approximately 
18 years ago, for the chemical treatment system required until the new Water Treatment Plant was 
installed.  The well building is of wood construction, similar to a shed.  The building appeared to be in 
fair condition given its age and is of limited use at this time for housing electrical equipment.     Due to 
the type of construction, consideration shall be given to replacement of the building over the next 20 
years. 
 
The pump and piping are located behind the well building in a grass area.  The piping runs above grade 
and then elbows below grade for the run to the Water Treatment Plant.  The insulation on the piping is 
deteriorated and missing in some locations.   

Electrical and Controls 
 
The electrical and control equipment appears to be older, but in fair condition, with no issues noted by the 
operator.  The well pump motor is rated for 50 HP and is premium efficient.  The motor is controlled by a 
VFD controller, located in the well building.  The control of the VFD and well pump is managed 
manually at the well building.     
 
An on-site backup generator was manufactured in 2001 and was rated for 80 kW.  The generator was 
located near the well and appeared to be in fair condition for its age.   
 

Long Term Capital Improvements  

It is anticipated that the following improvements will be necessary for Well No. 6 during the 20-year 
planning period: 
 
• Install a site security fence around the well and piping. 
• Well Redevelopment and Pump Rebuild/Replacement (once every ten years) 
 

2.5.3. Potable Well No.7 
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Well No. 7 
Well No. 7 is located on Grieves Parkway, behind the Water Treatment Plant.  The site is grass covered 
with much of the piping exposed to the weather.  This site has sufficient parking for utility and 
maintenance vehicles behind the Water Treatment Plant and on the grass area around the well.  The well 
is secured by a security fence around the Water Treatment Plant facility.   
 
Well No. 7 was originally installed in 2002 and is located in the Mt. Laurel-Wenonah aquifer.   The well 
has a depth of 165 feet and is allocated for 250 GPM.  The original specific capacity of the well was 4.46 
while pumping 324 GPM.  Approximately eight years ago, the well was redeveloped and the pump was 
rehabilitated. In its current condition, the well is capable of approximately 70 Gallons per Minute (GPM).   

Historically, the City does not inspect or replace the wells or well pumps on a routine basis. Work is done 
on an as needed basis. Due to the loss in capacity, the city should plan for the redevelopment and pump 
replacement of the well in the next few years and at least every 10 years thereafter.   
  

The well building was estimated to have been constructed following the well installation, approximately 
18 years ago, for the chemical treatment system required until the new Water Treatment Plant was 
installed.  The well building is of wood construction, similar to a shed.  The building appeared to be in 
fair condition given its age and is of limited use at this time for housing the flow meter along with some 
piping and electrical equipment.     
 
The pump and most of the above grade piping are located behind the well building in a grass area.  The 
piping runs above grade, through the well building, and then elbows below grade for the run to the Water 
Treatment Plant.  The insulation on the piping had been replaced since the rehabilitation, but appeared to 
be of a lower insulating value than standard pipe insulation and should be replaced to protect the well 
piping.   

Electrical and Controls 
 
The electrical and control equipment appears to be older, but in fair condition, with no issues noted by the 
operator.  The well pump motor is rated for 40 HP and is premium efficient.  The motor is controlled by a 
VFD controller, located next to the well.  The control of the VFD and well pump is managed manually at 
the well site.     
 
An on-site backup generator was manufactured in 2003 and was rated for 60 kW.  The generator was 
located near the well and appeared to be in fair condition for its age.   
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Long Term Capital Improvements  

It is anticipated that the following improvements will be necessary for Well No. 7 during the 20-year 
planning period: 
 
• Well Redevelopment and Pump Rebuild/Replacement in the next few years and at least once every 

ten years thereafter. 
 

2.5.4. Potable Well No.8 

 

        
Well No. 8 
 

General Site / Well Description  

Well No. 8 is located at the corner of Waterworks Road and Lake Road in Quinton Township, 
approximately 3 miles from the Water Treatment Plant, across the street from the Surface Water Pump 
Station.  The well is secured by a wood security fence around the well and piping.  Parking for Well No. 8 
is available either on the street or on the grass area around the fence. 
 
Well No. 8 was originally installed in 2014 and is located in the Mt. Laurel-Wenonah aquifer.   The well 
has a depth of 283 feet and is allocated for 300 GPM.  The original specific capacity of the well was 2.47 
while pumping 302 GPM.  In its current condition, the well is still capable of 300 Gallons per Minute 
(GPM).   

Historically, the City does not inspect or replace the wells or well pumps on a routine basis. Work is done 
on an as needed basis. Due to the age of the well, the city should plan for the redevelopment and pump 
replacement of the well in the next five years and at least every 10 years thereafter.   
  

The pump and all of the above grade piping are located in a grass area.  The piping runs above grade and 
then elbows below grade for the run to the Water Treatment Plant.  The well piping connects to the piping 
from the Surface Water Pump Station to the Water Treatment Plant.  The insulation on the piping had 
been installed since the rehabilitation but appears to be of a lower insulating value than standard pipe 
insulation.   
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Electrical and Controls 
 
The electrical and control equipment appears to be in good condition, having been installed during the 
well installation project.  The well pump motor is rated for 30 HP and is premium efficient.  The motor is 
controlled by a VFD controller, located inside the Surface Water Pump Station.  The control of the VFD 
and well pump is managed by the SCADA system at the Water Treatment Plant.     
 
Backup power is provided to the well pump through the generator at the Surface Water Pump Station.  
 

Long Term Capital Improvements  

It is anticipated that the following improvements will be necessary for Well No. 8 during the 20-year 
planning period: 
 
• Well Redevelopment and Pump Rebuild/Replacement in the next five years and at least once every 

ten years thereafter. 
 

2.5.5. Potable Well No.9 

A new well is being constructed, which is scheduled for completion at the end of 2020.  The well is 
located on Walnut Street, near the City of Salem High School.  The well will be similar in depth to their 
other wells and is anticipated to supply approximately 250-300 GPM.  The well site will contain a 
chemical building to chlorinate the water prior to entering the distribution system.  The well will not 
pump directly to the Water Treatment Plant.   
 

Long Term Capital Improvements  

It is anticipated that the following improvements will be necessary for Well No. 9 during the 20-year 
planning period: 
 
• Well Redevelopment and Pump Rebuild/Replacement (once every ten years) 
 

2.5.6. Surface Water Pump Station 
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General Site / Well Description  

The Surface Water Pump Station is located at the intersection of Waterworks Road and Lake road, next to 
Laurel Lake in Quinton Township.  The pump station pumps water from the lake to the Water Treatment 
Plant.  Parking is available on the street or inside the fence near the entrance to the building. 
 
The pump station has three pumps available to pump water from Laurel Lake to the Water Treatment 
Plant.  The pumps are rated for 800, 1200, and 1500 GPM.  The pump motors are rated for 15, 30, and 30 
HP, respectively.  The pumps were installed during construction of the new Water Treatment Plant in 
2012.  The pumps appeared to be in good condition, however, they have not been operated in several 
years.  The piping for all three pumps connected to the water main in the street, which conveyed the water 
to the Water Treatment Plant.  The piping also appeared to be in good condition, with limited use.     

Historically, the City does not inspect or replace the pumps on a routine basis. Work is done on an as 
needed basis. Due to the age of the pumps, the city should plan for the rehabilitation of the pumps if the 
city plans to treat surface water again.  
 
The pump station building was estimated to have been constructed approximately 50 years ago.  The 
building is constructed of CMU block walls with a brick veneer.  The building was renovated in 2012 as 
part of the Water Treatment Plant project.  The interior of the building was refinished with new platforms 
and stairways.  The building appears to be in good condition for its age.    
  

Electrical and Controls 
 
The electrical and control equipment appears to be in good condition, having been installed 
approximately 8 years ago.  The pumps operated on VFDs, which could be controlled from the Water 
Treatment Plant.   
 
An on-site backup generator was installed during the rehabilitation of the pump station, approximately 8 
years ago, and was rated for 100 kW.  The generator was located just outside the pump station inside a 
security fence.   
 

Long Term Capital Improvements  

It is anticipated that the following improvements will be necessary for the Surface Water Pump Station 
during the 20-year planning period: 
 
• Pump Rebuild/Replacement when restarting the surface water treatment system. 
 



DESCRIPTION OF EXISTING WATER & SANITARY MUNICIPAL UTILITY 
FACILITIES  

EVALUATION & CAPITAL IMPROVEMENT PLAN 
 

11 
 

2.5.7. Water Treatment Plant  

       
Water Treatment Facility 
 

Facility Background  

 
The Water Treatment Plant was constructed in 2012 for the treatment of both surface water and well 
water.  Prior to its construction, the wells were treated at each well site and pumped directly to the water 
distribution system.  The surface water had been pumped to the previous water treatment plant, located on 
the same site, and then pumped into the water distribution system.  The new Water Treatment Plant is 
comprised of four membrane filters for ultrafiltration, diffused aerators for oxidation, two ultraviolet 
(UV) units for disinfection, addition of sodium hydroxide and sulfuric acid for pH adjustment, aluminum 
chlorohydrate for coagulation, powdered activated carbon for taste and odor, Klephos 300 for 
sequestration and sodium hypochlorite for post chlorination.  A clearwell and set of high service pumps 
provide for the appropriate chlorine contact time and distribute the treated water.  The plant is designed to 
treat 2 MGD.    
   
The old water treatment facility, which is out of commission, but still on site, consists of the following: 
 
• One original brick main treatment building with an addition and four (4) horizontal filters 

partially in the building  
• Two (2) steel clarifier tanks 
• One (1) masonry block garage 
• Various structures used as part of former treatment process 
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Membrane Filters 
 

 
Membrane Filters 
 

 
 

The WTP utilized four (4) membrane filters, manufactured by General Electric.  The membrane filters 
were each rated for 528,000 GPD.  The membrane filters have been in operation since 2012 and would 
require replacement in the next few years as they are nearing the end of their expected service life.    
 
Pretreatment System 
 

 
Aeration System 

 
 

 
The pretreatment system consists of two (2) prefabricated Aeration, Rapid Mix and Flocculation 
Treatment Systems.  The pretreatment systems were intended to remove iron and other contaminants from 
the raw water.  One pretreatment system train was not functioning and was offline.   This treatment train 
would require maintenance to be put back into operation.  Return of this pretreatment train would increase 
the capacity of the plant and provide the necessary redundancy to the treatment system since this is the 
only treatment plant in the City.     
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UV Disinfection 
 
The WTP utilized an ultraviolet (UV) light system for disinfection.  The UV system was installed on the 
discharge piping prior to entering the clearwell.  The UV system continues to be used for disinfection 
purposes and no issues were reported with the UV system. 
 
Plate Settlers 
 
The membrane filters were used to further remove iron and other contaminants from the water supply.  
When cleaning of the membrane filters, accumulated waste was pumped to plate settling tanks.  The 
waste sludge accumulated at the bottom of the tanks and was pumped to the sanitary sewer system.  
Decanted water was also pumped back to the front of the treatment system.  There were no issues 
reported by the operator.     
 
Clearwell and High Service Pumps 
 
A concrete clearwell was constructed with the WTP for chlorine contact time and storage before pumping 
to the distribution system.  The water storage volume of the clearwell is 14,500 gallons.  The clearwell 
provides a minimum of 5 minutes of chlorine contact time as required.  The high service pumps are rated 
for 2100 GPM and 150 HP.  The pumps are controlled by VFDs located inside the WTP to control flow 
from the plant.  The pumps and clearwell tank continue to be used and no issues were reported by the 
operator.     
 
  
Emergency Generator 
 
An emergency generator set was located behind the Water Treatment Plant.  The generator was rated for 
750 kW and was installed during construction of the WTP in 2012.  The generator was capable of 
operating the Water Treatment Plant in the event of a loss of power.  No issues with the generator were 
reported by Salem. 
 

Water Treatment Plant Building  

The City’s water treatment facility is a recently constructed building and system.  Construction of the new 
facility was completed in 2012. The main building has metal framing with a corrugated metal exterior, 
including siding and roofing.  The metal building sits on a concrete foundation and floor with a few rows 
of CMU blocks above grade.   
 
The building consisted of a large area containing all of the treatment equipment, plus small office and lab 
areas.  All of the painted metal finishes appear to be in good condition, being only 8 years old.  Little 
corrosion was visible on metal surfaces during our evaluation.       

 

Future Requirements of Facility  

In 2014, the City began receiving taste and odor complaints from its residents.  The source of the taste 
and odor complaints was determined to be from use of the surface water treatment system, which was 
subsequently shut down.  Surface water has not been pumped and treated at this facility since.  As 
discussed earlier, the City can provide sufficient treated water through the use of its wells only, however, 
use of surface water will allow the City to depend less on the Wells and potentially distribute excess water 
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to nearby communities.  In order to use the surface water available, the plant should be retrofitted to 
address the taste and odor concerns from use of the surface water through the installation of additional 
filters or other equipment.      
 
The costs to address the upgrades the plant to address odor complaints and utilize the surface water has 
not been included in this analysis. 
 

Long Term Capital Costs – Water Treatment Plant 

The following long term costs should be included in the 20-year capital planning period:  
 
• Design and retrofitting of existing surface water treatment equipment 
• Repairs to the pre-treatment system 
• High Service Pump rebuild / replacement – each pump one time during the planning period 

 

2.5.8. Elevated Water Storage Tank 

 
I MG Elevated Water Storage 

 
 

 

General Site Description 

 
The City has one (1) elevated water storage tank located at the 3rd Street and W Broadway. The 1 MG 
tank was originally constructed in 1967. The site is secured by a chain link fence with a barbed wire top 
rail. The overflow from the elevated storage tank discharges to the ground via the required air gap.  
 
It was estimated that the tank interior and exterior was last painted approximately 20 years ago.  The 
exterior paint appeared to be in fair condition, but some areas of corrosion were present.  Based on the 
recommended maintenance schedule of repainting every 10-15 years, the interior and exterior of the tank 
should be scheduled for repainting as part of a capital improvement plan.  It should be noted that since the 
painting, the storage tank has not been inspected.   
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Once the tank has been painted, it is recommended that City begin a routine maintenance program for the 
tank. Specifically, it is recommended that the tank be visually inspected every year and the exterior 
should be washed every other year to assist in the long-term sustainment of the tank coating system.  
 

Long Term Capital Improvements  

It is recommended that the following improvements be made for the water tank over the 20 -year planning 
period:  
 

• Blast and paint tank interior and exterior. 
 

2.5.9. Standpipe 

 
 

 
 

 

General Site Description 

The City has one (1) standpipe located at the 3rd Street and W Broadway. The 1 MG tank was originally 
constructed in 1967. The site is secured by a chain link fence. The tank is currently unused, but serves as 
a cell phone tower.  
 
It was estimated that the tank interior and exterior was last painted approximately 20 years ago.  The 
exterior paint appeared to be in fair condition, but some areas of corrosion were present.  Based on the 
recommended maintenance schedule of repainting every 10-15 years, the interior and exterior of the tank 
should be scheduled for repainting as part of a capital improvement plan.  It should be noted that since the 
painting, the storage tank has not been inspected.   
 
Once the tank has been painted, it is recommended that City begin a routine maintenance program for the 
tank. Specifically, it is recommended that the tank be visually inspected every year and the exterior 
should be washed every other year to assist in the long-term sustainment of the tank coating system.   In 
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lieu of painting the tank, the City may consider installation of a cellular tower and demolition of the 
existing standpipe.    This will be contingent upon the current cell carrier contract that the City is currently 
operating under. 
 

Long Term Capital Improvements  

It is recommended that the following improvements be made for the water tank over the 20-year planning 
period:  
 

• Blast and paint tank exterior (if alternate means of cellular support cannot be obtained); 
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Section 3 - Utility Water Distribution System 

3.1. Water Distribution System Evaluation & Capital Improvements Plan 

3.1.1. Existing Water Distribution System 

The water distribution system consists of approximately 21 miles of water main. Included in Appendix A 
is the latest water system map and is shown above.  The water main infrastructure has not been mapped in 
GIS format.   As part of the Water Quality Accountability Act (WQAA), the City is responsible for 
mapping water infrastructure in GIS format. 
 
As shown on the Water System Map, the water infrastructure consists primarily of 4” to 12” water main. 
Most of the residential areas are branched and served by 6” or 4” diameter water main. 
 
In accordance with NJDEP regulations, a water system with an average daily demand of 1 million gallons 
per day or greater is required to install a minimum 8” diameter pipe for new water main construction or 
for water main replacement projects; the exception being short dead-end sections of the water main. The 
City of Salem Utility system does not fall into this regulatory category. Instead, the 6” diameter water 
main is acceptable for a system the size of City of Salem’s current system. It should be noted that this 
requirement is to ensure adequate system flow is available not only to supply customer demands but also 
for sufficient firefighting capabilities.    
 
Due to aging infrastructure piping throughout the Country, there has been much discussion in recent years 
regarding the anticipated lifespan of our underground utility piping. As a result, lifespan years have been 
assigned to certain types of pipe material and construction time periods. Examples of the material 
lifespans are: 
 
• Asbestos Cement Pipe (AC or Transite) – 70 year lifespan (1) 
• Ductile Iron Pipe – 100 year lifespan (2) 
• Cast Iron Pipe – 70 year lifespan(3) 
• Concrete Pipe – 50-75 year lifespan(4) 
 
Sources: 

(1) Chrysotile Institute 
(2) Ductile Iron Pipe Research Association 
(3) National Association of Corrosion Engineers (NACE) 
(4) WaterWorld 

 
It should be noted that each of the above references clearly states that prediction of the lifespan of a below 
grade utility is estimated and that site specific factors such as installation methodologies, local soil 
characteristics, local water characteristics, water hammer, electrolysis outside of the buried pipe, etc. can 
all have an impact on the anticipated lifespan of a pipe. In addition, it should be noted that much of the 
pipe throughout the Country has already surpassed its theoretical life expectancy but is still in the ground 
and functioning. 
 
There has also been much discussion on how to plan for the systematic upgrade of utility piping to 
prevent the leaks, loss of water pressure, reduced water quality, and even collapse of a distribution 
system. This “underground” portion of a utility system typically goes unimproved and improvements are 
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typically reactive rather than proactive. However, this reactive approach may not only create more costly 
repairs, but may also negatively impact budgets and capital improvement schedules to re-allocate funds. 
This reactive approach not only creates an impact to the customer but results in a loss of water, unplanned 
re-allocation of limited staffing to handle the emergency conditions, and elevated costs for emergency 
repairs. 
 
Therefore, proper planning and allocation of resources for the distribution system infrastructure 
improvements needs to be implemented into any Long-Term Capital Improvement Plan. However, a 
balanced approach of gradual improvements must also be incorporated so as not to create an undo 
financial burden to the customer, particularly with the variability in piping lifespans due to their localized 
site specific conditions. In addition, it should be noted that this is a planning mechanism to allow the City 
to begin the budgetary allocation for the strategic improvements to the water distribution system. The 
planning of water distribution improvements must be an on-going evolutionary process. The utility policy 
and replacement criteria may change from year to year based on changes to field observations and 
availability of funds but the basic principle and process should remain the same. 
 
Therefore, when examining the City of Salem water distribution system and improvements to incorporate 
into their Long-Term Capital Improvement Plan, the following was considered: 
 
• The size and material of the water main; 
• The number and location of water main and/or water service calls or failures; 
• Locations within the system with pressure issues including residual pressures during fire flow 

estimates (if any); 
• Locations within the system with reduced water quality (if any); 
• Water losses in a system or unaccounted for water usage (potentially indicating undetected leaks); 
• Success of the Hydrant Flushing/Inspection Program; 
• Success of the Valve Exercising/Maintenance Program; 
• Water Service Connection / Rehabilitation Program. 
 
The above considerations are summarized as follows: 
 

Size and Material of Water Main 

Based upon the existing water system mapping, the breakdown of the existing main by diameter is 
estimated as follows: 
 

Pipe Diameter  Approx. % of System 
12+" Diameter 50% 
8” Diameter 20% 
6” Diameter 20% 
4” Diameter 10% 

 
As indicated by the table, approximately 10% of the water main is smaller than 6” diameter; the minimum 
recommended size for distribution and fire suppression requirements based upon the City‘s current daily 
demand. For planning purposes, the initial focus should be on the areas where there is smaller diameter 
water main.  
 
In addition, the material type of the existing water main should be considered. While the above does not 
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denote the type of material for each size diameter, the City is a mixture of mostly cast iron and ductile 
iron pipe. Taking into account the age, size, material construction, and historic areas of the system with 
issues, the City should begin prioritizing the replacement of the water distribution system.  
 
Specifically, over the next 20 years, the City should plan for the necessary replacement of all 4” water 
main and begin to focus on the oldest remaining mains in the system where failures are occurring or there 
are complaints of water quality.  
 

Location of Water Main / Service Calls 

The City does not maintain records of the location of their service calls. Few leaks were from water mains 
as most leaks occur in service connections.  The property owner is responsible for repairs to the entire 
length of services from the main to the residence.    
 

System Pressures  

The City has noted that there are no areas of the system with significantly reduced pressures., however 
some areas with 4” mains will some loss of pressure. Systemically, the pressures average 50-55 psi. 
 

Areas of System with Reduced Water Quality 

The City has not received any recent complaints of reduced water quality from customers of the water 
distribution system. 
 

Unaccounted for Water 

With respect to unaccounted for water, physical loss from the distribution system can be attributed to 
several factors including unauthorized consumption, administrative errors, data handling errors, metering 
inaccuracies or failures, fire suppression activities, and hydrant flushing, among other potential sources of 
loss. Some portion of unaccounted for water may also be attributed to system leaks. Monitoring the 
unaccounted for water and rectifying the causing issues can help identify potential leaks to reduce waste 
and lost revenue.  
 
According to the DRPA water audit, the City has reported estimated water losses of approximately 15% 
from all sources.   
 

Hydrant Flushing / Inspection Program 

The Utility has an existing hydrant-flushing program that requires the flushing of hydrants twice per year 
in an effort to reduce incidences of rusty water. Typical hydrant programs incorporate flushing operations 
twice per year. The City should continue with the hydrant flushing program currently in place. 
 

Valve Exercising / Maintenance Program 

At this time, the City has begun a valve-exercising program. The City has completed exercising of the 
largest system valves, those that are 12” and larger, to satisfy the Water Quality Accountability Act 
(WQAA).  The WQAA also requires exercising of all valves smaller than 12” every four (4) years.  The 
City has not completed any valve exercising program for the smaller valves, which is required to be 
completed by October 2021.  The condition of those valves is currently unknown.   
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Valves are a critical component of a water distribution system. Lack of ability to isolate a portion of the 
system when needed causes operational and service issues and can be costly to rectify (i.e. wet tap, line 
stop installations). Proper inspection, operation, and maintenance of the valve portion of the distribution 
system cannot be neglected. 
 
Incorporated into the proposed water main replacement section is the inclusion of the valve replacements. 
Since the water main replacement schedule is targeted to the older main with noted issues, upon 
implementation of the recommended system upgrades, the older valves would be replaced 
simultaneously. 
 

Water Service Connections 

The City does not provide any repairs to service connections.  The City is responsible for just the water 
mains, and the responsibility for the entire length of the services are by the property owner.  Based upon 
information provided by the City, few new water service connections are expected each year.     
 

3.1.2. Emergency Interconnections  

The City does not have any emergency interconnections with either public or private purveyors that are 
adjacent to the City limits. The City should consider an interconnection with an adjacent water system to 
add another layer of redundancy to the existing system. If a catastrophic failure of the water treatment 
system were to occur, the City currently has no alternative means to provide its customer with drinking 
water.  The ability to use the surface water treatment system would provide some redundancy of the 
system.    
 

3.1.3. Water Meters 

The City contains a mixture of water meters either located inside the property or curbside.  The City does 
not have a meter replacement program in place.  All failed meter will be repaired or replaced by the City.  
However, a long-term replacement program has not been established for all meters.  Larger meters, 
serving commercial or industrial accounts, were all replaced in the last year.  Approximately 10 years 
ago, a portion of the residential meters were replaced, but most meters within the City are much older.   
 
A limited evaluation of the meter reading process determined the following: 
 

• The bills for residential use are prepared and processed on a semi-annual basis; 
• Bills for larger meters are processed monthly; 
• Due to concerns with accuracy and readings, all meters are billed at the minimum value;  
• One City employee is responsible for meter readings; 
• Meters located inside residences are often not read on a regular basis.   

 
All facilities are currently metered including municipal buildings. 
 
Since the meters are the source of revenue for the utility and allow the City to sustain the utility, accurate 
and effective metering is essential. As meters age, there is a tendency for accuracy to diminish; typically, 
in favor of the consumer. 
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It is recommended that the City initiate a meter replacement program. Currently, some of the meters are 
radio read and the remaining are touch read.  It is recommended that the City plan for the replacement of 
all existing residential meters with radio read meters. This replacement will allow the City to both 
maintain accurate accounting of the water usage and reduce the labor requirement to obtain readings.  In 
addition, accurate readings will enable billing based on actual water usage as opposed to just the 
minimum value. 
 

3.1.4. Existing Water Rates 

The City last raised both the water and sewer rates from 2014 through 2016. The rate increases were 
necessary due to an increase in the debt service and a gradual reduction in utility revenue. The reduced 
revenue is attributed to a decrease in users.   Specifically, over the last 10 years, the City of Salem has seen 
a 25% reduction in its population. 
 
The water rates were increased from a semi-annual fee of $218.00 prior to June 2014 to $330.10.  In 
addition, a semi-annual metering fee increased from $95.00 to $143.85 over the same time period, which 
included usage of 15,000 gallons.  The overage fee for residential customers increased from $4.34 to 
$6.57 per 1000 gallons.  Rates have not changed since 2016.   
 

3.1.5. Water Utility Personnel  

The utility has five (5) employees dedicated to the operation of the water system, including an 
administrative employee.  In addition to operation of the Water Treatment Plant, the Water Utility 
personnel responsibilities include all service calls, meter readings, hydrant maintenance, some main 
repairs, and well operations.    
 

3.1.6. Special Considerations  

In July 2017, both the NJ State Senate and Assembly unanimously passed the Water Quality 
Accountability Act. The Act (NJSA 58:31-1 et seq.) became effective on October 19, 2017. The specifics 
of the Act include the following: 
 

Water Valves 

• Inspect each main stem valve and replace/repair each not operating or non-functional (i.e. not 
holding) valve; 

• Routine inspection of the valves will be required as follows: 
 

Valve Type Inspection Frequency 
12-inches or more Every two years 
Under 12-inches Every four years 
Service connection or customer shut-off valves Not Applicable  

 
• Identify the geographical location of all valves using GPS technology. 
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Fire Hydrants 

• Test each fire hydrant in the system a minimum of once per year; 
• Develop plan for flushing every hydrant in the system and every dead-end main in the system; 
• Prepare records of each hydrant inspections, testing and flushing and maintain for a minimum of six 

(6) years; 
• All fire hydrants shall be marked with the fire hydrant owner’s initials or emblem; 
• Identify the geographical location of all hydrants using GPS technology. 
 

Infrastructure Investment  

• Within 18 months of the effective date of this Act, each purveyor shall prepare and implement an 
Asset Management Plan designed to routinely inspect, maintain, repair and renew it infrastructure 
consistent with industry standards (AWWA); 

• Develop a detailed engineering analysis of the Asset Condition and Service Life; 
• Each purveyor shall dedicate funds on an annual basis to address and remediate the highest priority 

project shown on the Asset Management Plan. 
• Once every three (3) years, provide the NJDEP and BPU (as applicable) with the Asset 

Management Plans, improvements made, costs of the improvements made including upcoming 
improvements. 

• Plan and implement a minimum replacement cycle of water mains taking the total length of 
the system and dividing by 150. For the City, this would equate to a required annual 
dedication of funds for the replacement of approximately 750 LF water main. (see below for 
Act language) 
 
C.58:31-7.a.  
Each water purveyor shall dedicate funds on an annual basis to address and remediate the highest 
priority projects as determined by its asset management plan. All asset management plans and 
system condition reports shall be certified to by the licensed operator or professional engineer of the 
public water system and the responsible corporate officer of the public water system, if privately 
held, executive director, if an authority, or mayor or chief executive officer of the municipality, if 
municipally owned, as applicable. The replacement cycle shall be determined by dividing the miles 
of water main located in the public water system by 150 or other appropriate demonstration set forth 
in the certified asset management plan prepared pursuant to this section. 

 

Cyber Risk Management 

• Within 120 days after the effective date of the Act, each water purveyor that has an internet-
connected control system shall complete a plan for protecting the water system; 

• The plan shall include a risk assessment and implement appropriate controls to mitigate identified 
risks to the public water system, maintain situational awareness of cybers threats and exercise a 
cyber incident response plan; 

• Within 60 days after developing the cyber program, each water purveyor shall join the New Jersey 
Cybersecurity and Communications Integration Cell. 
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Violations 

Three (3) NOVs for any reason or two (2) NOVs for exceedance of maximum contaminant level within a 
12-month period will require the purveyor to submit a mitigation plan as prepared by licensed operator 
 

3.1.7. Long Term Capital Improvements 

As detailed throughout this section, the City should start planning for the systematic replacement of its 
older distribution system mains. It is recognized that pre-mature replacement of infrastructure could be 
viewed as wasted money. Accordingly, the ideal approach is proactive asset management which balances 
system sustainability and reliability with affordability.  
 
Therefore, the following is recommended for planning and budgetary purposes:  
 
• Planning and budgeting for the long term replacement of 4” and oldest water mains; biased 

towards operator noted issues/breaks including the replacement of valves, fire hydrants and 
services at the same time. As required by the WQAA, the City should be planning for the 
replacement of 750 LF of water main each year.  However, the Capital Improvement Plan 
includes 1500 LF of piping replacement every other year to increase efficiency while also 
meeting the requirements.    Please note that this is a conservative planned replacement of the 
water main.    

• Begin a valve exercising program for the smaller valves. This will assist in identification of 
valves which no longer function and need to be replaced as a priority. Begin replacement of the 
valves to allow better control of the system; 

• Fire Hydrant Replacement Program to be completed simultaneously with water main 
replacements. 

• GIS mapping of water distribution system including water mains, valves, and fire hydrants. 
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Section 4 - Wastewater Pumping and Treatment Systems 
 
The existing wastewater collection and pumping system consists of three (3) sanitary lift stations, the 
associated force main, and gravity sewer mains. The City owns and operates a Wastewater Treatment 
Plant for the treatment of the sanitary sewerage.  
 
This section summarizes the wastewater pumping and collection system, including recent improvements 
and scheduled work. Recommendations for facility improvements focus on physical conditions, site 
conditions, and equipment operation and maintenance.  

4.1. Lift Stations 

4.1.1. Oak Street Lift Station 

        
Lift station layout 
 

General Site Description 

The Oak Street Lift Station (L.S.) is located along Oak Street near its intersection with Grieves Parkway. 
The lift station is located in a residential area of the City.  The lift station installation was completed in 
2011 as a replacement to the existing lift station at the site.   
 
The lift station consists of a wet well and pump building.  Two suction lift pumps were contained in the 
building for pumping out of the wet well.  The pumps were manufactured by Gorman Rupp and were 
rated for 7.5 HP.  A grinder was located on the discharge into the wet well to prevent clogging of the 
pumps.  A grass area in front of the wet well and lift station provided access to the site.  No security 
fencing was installed around the lift station, but the wet well and pump building were secured via locking 
doors.   
 
As a general rule of thumb, sanitary sewer pumps typically require repair or replacement approximately 
every 10 years. The condition of the pumps and their associated operation can be examined during the 
planning period to determine how they are operating and if they should be scheduled for repair or 
replacement. However, for budgeting / planning purposes, the City should account for the repair or 
replacement of each pump at least twice over the planning period.  
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As noted previously, the lift station is a concrete wet well and pump building. Adjacent to the wet well is 
an emergency generator on a concrete pad.  
 
The pump building is a single-wythe CMU wall structure on a concrete slab foundation with an A-frame 
shingle roof and vinyl gable siding and soffits. The building is in good condition; being only 9 years old.  
 
A manually operated davit crane is provided on top of the wet well for grinder removal and appears to be 
in good condition. 
 
Electrical and Controls 
 
Incoming electrical service, fed from the utility pole in front of the site, is 120/240 volt, three phase.  
Electrical and control panels for the site are located within the pump building. Site lighting is provided by 
lights mounted to the pump building.   
 
The on-site backup generator was installed in 2011 at the same time as the station and is rated for 40 kW. 
The City maintains the generators at the site and they are operated on a regular basis.  No issues were 
reported with the generator.    
 
Currently, there is no SCADA control for any of the lift stations. Instead, an auto dialer contacts 
personnel should there be an alarm. For the long-term operation of the lift stations, the City should 
consider the expansion of the SCADA system to include the sanitary facilities. This will allow the 
operations staff to review the operations of the stations to confirm equipment operations. SCADA remote 
monitoring is particularly useful during emergencies.  
 

Long Term Capital Improvement Plan 

The following work should be considered for the long-term maintenance and operation of the system: 
• Repair or replace pumps (estimated 2 times during planning period); 
• Consideration of existing SCADA expansion to include sanitary facilities. 

 

4.1.2. Magnolia Street Lift Station 
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General Site Description 

The Magnolia Street Lift Station (L.S.) is located along Magnolia Street near its intersection with Yorke 
Street. The lift station is located in a residential area of the City.  The lift station installation was 
completed in 2011 as a replacement to the existing lift station at the site.  The lift station replacement was 
part of the Oak Street Pump Station replacement project and was competed at the same time.  The pump 
stations are nearly identical.     
 
The lift station consists of a wet well and pump building.  Two suction lift pumps were contained in the 
building for pumping out of the wet well.  The pumps were manufactured by Gorman Rupp and were 
rated for 10 HP.  A grinder was located on the discharge into the wet well to prevent clogging of the 
pumps.  A grass area in front of the wet well and lift station provided access to the site.  No security 
fencing was installed around the lift station, but the wet well and pump building were secured via locking 
doors.   
 
As a general rule of thumb, sanitary sewer pumps typically require repair or replacement approximately 
every 10 years. The condition of the pumps and their associated operation can be examined during the 
planning period to determine how they are operating and if they should be scheduled for repair or 
replacement. However, for budgeting / planning purposes, the City should account for the repair or 
replacement of each pump at least twice over the planning period.  
 
The pump building is a single-wythe CMU wall structure on a concrete slab foundation with an A-frame 
shingle roof and vinyl gable siding and soffits. The building is in good condition; being only 9 years old.  
 
A manually operated davit crane is provided on top to the wet well for grinder removal and appears to be 
in good condition. 
 
Electrical and Controls 
 
Incoming electrical service, fed from the utility pole in front of the site, is 120/240 volt, three phase.  
Electrical and control panels for the site are located within the pump building. Site lighting is provided by 
lights mounted to the pump building.   
 
The on-site backup generator was installed in 2011 at the same time as the station and is rated for 40 kW. 
The City maintains the generators at the site and they are operated on a regular basis.  No issues were 
reported with the generator.    
 
Currently, there is no SCADA control for any of the lift stations. Instead, an auto dialer contacts 
personnel should there be an alarm. For the long-term operation of the lift stations, the City should 
consider the expansion of the SCADA system to include the sanitary facilities. This will allow the 
operations staff to review the operations of the stations to confirm equipment operations. SCADA remote 
monitoring is particularly useful during emergencies.  
 

Long Term Capital Improvement Plan 

The following work should be considered for the long-term maintenance and operation of the system: 
• Repair or replace pumps (estimated 2 times during planning period); 
• Consideration of existing SCADA expansion to include sanitary facilities. 
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4.1.3. Walnut Street Lift Station 

    
Lift station layout 
  

General Site Description 

The Walnut Street Lift Station (L.S.) is located along Magnolia Street near the Salem High School. The 
lift station serves the adjacent high school.  The age of the lift station was estimated at 40 years.       
 
The lift station contains a dry well and wet well system.  However, a renovation to the station 
discontinued the use of the wet well and converted the dry well portion to a submersible lift station setup.  
Two submersible lift pumps were connected to the force main via flexible piping.  No information was 
provided regarding the capacity or size of the lift pumps.  Security fencing was installed around the lift 
station with a locking gate.  Grass and a driveway surrounded the site for access.     
 
As a general rule of thumb, sanitary sewer pump stations typically require replacement approximately 
every 40 years.  Based on the condition of the pumps and station, the City should account for the 
replacement of the pump station during the planning period.  
 
 
Electrical and Controls 
 
Incoming electrical service, fed from the utility pole next to the site, is 120/240 volt, three phase.  
Electrical and control panels for the site are located next to the wet well in a weatherproof enclosure.   
 
The on-site backup generator was estimated to be 10 years old and is rated for 20 kW. The City maintains 
the generators at the site and they are operated on a regular basis.  No issues were reported with the 
generator.    
 
Currently, there is no SCADA control for any of the lift stations. Instead, an auto dialer contacts 
personnel should there be an alarm. For the long-term operation of the lift stations, the City should 
consider the expansion of the SCADA system to include the sanitary facilities. This will allow the 
operations staff to review the operations of the stations to confirm equipment operations. SCADA remote 
monitoring is particularly useful during emergencies.  
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Long Term Capital Improvement Plan 

The following work should be considered for the long-term maintenance and operation of the system: 
• Replacement of Pump Station 
• Consideration of existing SCADA expansion to include sanitary facilities. 

 

4.1.4. Wastewater Treatment Plant 

 

 
General Wastewater Treatment Plant Description  

The Water Treatment Plant was near the intersection of Grieves Parkway and West Front Street.  The 
Wastewater Treatment Plant is permitted for up to 1.4 MGD.  The age of most of the major treatment 
components are estimated to be 40 years old.   
 
The treatment system consists of the following: 
 

• Screw Pumps with screen system 
• Orbal Tank 
• Clarifiers 
• Digester Tanks 
• Effluent Tank 
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Screw Pumps and Screen 

                
 
Three screw pumps were used to lift the influent flow into a screen system before entering the orbal tanks.  
Two of the screw pumps were operating during the site visit, however, the rotating screen system had 
been out of operation for some time.  The City should have the screen system repaired to limit the amount 
of excess debris in the orbal tank.     
 
Orbal Tank 

           
The orbal tank contained three separate rings.  Approximately half of the disks in the tanks were out of 
operation due to mechanical failures.  The City should plan to repair the malfunctioning disks to maintain 
sufficient treatment.   
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Clarifiers 

        
 
The orbal tanks flowed into the clarifier tanks.  The rake arm system in one tank was out of operation and 
the tank was covered in algae.  The second clarifier appeared to be operating as intended.  The City 
should plan to repair the rake arm system to maintain sufficient treatment.   
 
Digesters 

        
 
The digester tanks were only partially operational at the time of the evaluation.  Sections of air piping in 
some tanks had corroded and broken off into the tanks.  In addition, several air compressors were 
inoperable at that time.  The belt filter press, located inside the attached building, was operational, but is 
in need of maintenance.   
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Effluent Tank 

        
 
Treated wastewater is chlorinated and dechlorinated at an effluent tank prior to discharging into the 
Delaware River.  Tanks containing sodium hypochlorite and sodium bisulfite are located inside the 
building adjacent to the tank.  No issues were reported with the chemical feed pumps.  Metal components 
inside the building were corroded from exposure to the chemicals.  Corroded materials should be painted 
or replaced as needed to prevent further corrosion.   
 
Electrical and Controls 

                 
 
The on-site backup generator was estimated to be 40 years old and is rated for 350 kW. The City 
maintains the generator at the plant and is operated on a regular basis.  The operator has noted issues with 
the generator in the recent past.  The generator has exceeded its expected service life and should be 
replaced in the near future to maintain power at the plant in the event of a power loss.     
 
The controls system appears to be outdated with limited functionality for control and monitoring of the 
various treatment processes and lift stations.  The control system should be updated to a SCADA control 
system to enable monitoring of the lift stations and treatment systems.     
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Water Treatment Plant Buildings  

The age of the Wastewater Treatment Plant is estimated at 40 years old.  Tanks used for the treatment of 
the wastewater are generally constructed of cast-in-place concrete. Buildings are constructed of CMU 
block walls with a brick veneer.  Those structures appear to be in fair condition given their age.  However, 
maintenance of those structures, such as painting or repointing of the brick, should be completed during 
the planning cycle to prevent additional damage to the structures.   
 

Long Term Capital Costs – Wastewater Treatment Plant 

The following long term costs should be included in the 20-year capital planning period:  
 

• Repair of treatment plant equipment – orbal disks, air compressors, screens, belt filter press, 
digester tank piping to improve treatment processes.   

• Replacement of emergency generator 
• Control System upgrades 
• Building Maintenance and Roof Replacements 
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Section 5 - Wastewater Collection System 

5.1. Existing Wastewater Collection System 

Similar to the water distribution system, the wastewater collection system is a mixture of newer and older 
components. The existing sanitary system estimated at 15 miles of gravity main and approximately 2 
miles of force main associated with the lift stations.  
 
The City has a map of the collection system, however, the map is not in a GIS format.  In addition, the 
map denotes only the major infrastructure (i.e. gravity mains and force mains) and does not locate 
manholes, sanitary laterals or lift stations.  A copy of the most recent Sanitary Sewer Service Map and 
infrastructure is included in Appendix B. 
 
The City does not owns any of the sanitary laterals from the main to the residences.  The City is 
responsible only for main repairs and property owners are responsible for the sewer lateral up to the main. 
The City also accepts flow from Quinton Township and maintains the lift stations pumping from the 
Township into the City.     
 
In general, The City does not have specific areas of concern related to sewer main breaks or clogs.  Most 
of the calls from residents are due to backups requiring cleaning of the sewer main.   
 
As with the water distribution system, there has been much discussion in recent years regarding the 
anticipated lifespan of the City’s underground utility piping. There has also been much discussion on how 
to plan for the systematic upgrade of utility piping to prevent the leaks, backups and even collapse of 
portions of the collection system. As with the water distribution system, this “underground” portion of a 
sanitary system typically goes unimproved and improvements have historically been reactive rather than 
proactive.  
 
Therefore, proper planning and allocation of resources for the sanitary collection system must also be 
implemented into any Long Term Capital Improvement Plan. When examining the City of Salem 
wastewater collection system and improvements to incorporate into their Long Term Capital 
Improvement Plan, the following was considered: 
 
• The size and material of the sanitary main; 
• The number and location of sanitary backups or failures; 
• Locations within the system with pipes at capacity; 
• Success of Inflow & Infiltration Program; 
• Success of routine jetting/cleaning of sanitary collection system 
• Success of Sanitary Televising Program; 
• Lateral Service Connection / Rehabilitation Program. 
 
The above considerations are summarized as follows: 
 

5.1.1. Size and Material of Sanitary Main 

The majority of the sanitary collection system is 6” and 8” pipe.  The age and materials used in the system 
is mostly unknown at this time. Without system modeling of the conveyance system, it appears that the 
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sanitary piping may be, in general, sized for the flow capacities of a system the size of the City. In 
addition, utility personnel did not report any areas of continued backups, even during wet weather events. 
 

5.1.2. Number and Location of Sanitary Backups or Failure 

The City does not keep a log of system failures or backups but estimates about 5 backups a month 
requiring a repair crew. The sewer backups are generally due to a clogged portion of pipe and requires 
jetting by an outside contractor.  There is no routine jetting program, so jetting of the gravity mains is 
only completed on an as needed basis. The City does not currently own a jet-vac truck, so this work is 
performed by outside contractors under an emergency basis.   
 

5.1.3. Locations within the system with pipes flowing at capacity 

The City has a map of the conveyance system, however, no sizes or materials are indicated.  In addition, a 
model of the system does not exist. It may be helpful to develop a model of the existing sanitary system to 
establish carrying capacities of each sanitary service area. This model would not have to be elaborate in 
nature and can be a desk top exercise based upon current system mapping and zoning. Completing this 
analysis will allow the City to establish areas of anticipated capacity issues for further investigation prior 
to making any upgrades. 
 

5.1.4. Success of Inflow & Infiltration Program 

The City has not completed any Infiltration and Inflow studies recently. An I&I study should be 
completed to identify areas of inflow (i.e. illegal sump pump connections) as well as areas of infiltration 
(i.e. leaks into the joints of the collection system).  Systematic identification of these areas allows for the 
prioritization of improvement areas in the collection system.  
 
Based on well pumping totals and flow into the Wastewater Treatment Plant, it is estimated that the plant 
receives approximately 500,000 gallons a day on average via infiltration and inflow.  Reducing the 
amount of I&I in the system would ease the strain on the treatment system and conveyance capacity.   
 

5.1.5. Success of Routine Jetting / Cleaning of Sanitary System 

As noted previously, the City does not own their own jetting equipment and, therefore, the City does not 
practice routine jetting. Instead, jetting is completed on an as needed basis. 
 
Jetting is particularly important in areas of heavy grease (i.e. commercial or restaurant areas). The jetting 
or cleaning of the sewer mains will prevent the buildup of grease, rags, and debris from collecting in an 
area. Each of these conditions contributes to backups and overflows. 
 

5.1.6. Success of Sanitary Televising Program 

The City currently does not have a routine or scheduled televising program. There is no log of the current 
condition of the existing sanitary sewer main to assist with replacement planning. It is recommended that 
the City consider allocating funds to annually televising sections of the conveyance system. This will 
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allow the targeted replacement or lining of the most dilapidated portions of the conveyance system. In 
addition to televising, joint grouting can be scheduled at the same time to eliminate areas of significant 
I&I where appropriate as a less costly temporary fix verses lining or replacement.  
 
This work is a recommendation for maintenance of the sanitary sewer collection system and has been 
included in the 20-year Capital Improvement Plan so that proper planning for replacements can be 
expedited.     

5.2. Collection System Long Term Capital Improvements  

Many of the City’s original sewer sections remain in their original form. These older areas of the system 
are significant sources of infiltration. 
 
Again, it is recognized that pre-mature replacement of infrastructure is an inefficient use of resources. It is 
our opinion that the City needs to obtain additional information regarding the condition of its existing 
conveyance system to better prioritize any future lining and replacement projects. It is also our opinion 
that the City should begin budgeting for the replacement of the sanitary main once replacement areas have 
been prioritized. 
 
Therefore, the following is recommended for planning and budgetary purposes:  
 

• Planning and budgeting for the televising of major collection branches located within the City. 
This will allow for problems to be prioritized prior to investing money in their upgrade and/or 
replacement. The televising would also examine the joints of the existing sanitary sewer main and 
allow the City to identify areas of potential infiltration and areas of potential inflow (sump pump 
connections, etc.); 

• Complete an analysis of the system to establish areas, if any, that may be at or near their carrying 
capacity. This analysis will also allow for the planning of slip lining and other appropriate 
upgrades to the conveyance system.  

• Planning and budgeting for systematic lining or replacement of the critical areas of the collection 
system. For estimation purposes, the City should include replacement or lining of at least 10% of 
the collection system over the 20-year analysis period. This would equate to addressing 
approximately 475 feet of sanitary pipe each year over the next 20 years. The Capital 
Improvement Plan includes 950 LF of piping replacement every other year to increase efficiency 
while also performing the required replacements.  As with the water main replacement schedule, 
it should be noted that this replacement schedule is not aggressive. However, it will allow the 
City to begin allocating funds to address the older areas of the infrastructure while also providing 
funding for current issues for operations. 

• GIS Mapping of the sanitary sewer system including piping and manholes. 
• Purchase of a jet-vac truck to begin cleaning program and reduce costs for emergency work by 

outside contractors.   
• Cleaning & CCTV ¼ of the system per year; spread out over the 20 year period to assist  in the 

prioritization of  sanitary replacements  

5.3. Water and Sanitary Utility Staffing 

The Water and Sewer Departments each have (5) employees dedicated to their respective systems.  Utility 
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personnel responsibilities include all service calls, hydrant maintenance, water and sewer main repairs, 
checking on the pump stations, etc.  Given the magnitude of the infrastructure and the daily operational 
requirements, consideration should be given to re-examining addition of staff. 
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Section 6 - Utility 20 Year Capital Improvements Plan  
 
For planning purposes, this evaluation includes a 20-Year Utility Capital Improvement Plan. This list is 
presented in Appendix D herein and details proposed projects from 2021 through 2040. Please note that 
the list is loosely outlined by facility and priority of projects may shift based upon emergencies or 
changes in the component conditions. In addition, the costs associated with each project represent a 
projection of typical estimated construction costs and may or may not reflect the entire scope of the 
required work once the specific elements are identified during the preliminary design phase. The provided 
list should not be utilized by the City for bonding purposes but should be utilized as a planning and 
organizational tool to understand the scope and scale of the recommended work.  
 
It should be noted that much of the work outlined in the 20-Year Utility Capital Improvement Plan is to 
bring the above grade infrastructure (i.e. pump stations, WWTP, WTP) into consistent and reliable 
working condition.    The replacement schedule for the below grade infrastructure (i.e. water main and 
sanitary main) is very conservative and is outlined to address small diameter water main and aging 
infrastructure.    A conservative approach was selected to allow the City to begin planning for the 
maintenance and strategic upgrade the infrastructure while providing minimal impact to the residents of 
Salem and customers of the utility system.   
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Section 7 - Regulatory Actions 
 
The following is a comprehensive list of violations incurred by the Water Utility.  MCL violations are 
indicated by the Violation Name “MCL (TCR), Monthly,” and indicate that the City’s water tested over 
the maximum contaminant limit for the indicated analyte. As seen in the chart, there have been no MCL 
violations in recent years. Additionally, violations in recent years are related to exceeding reporting 
deadlines and not to the quality of the water.   
 

 
 



 

 

 

 

 

 

            

 

 

 

      Appendix A 

        City of Salem Water Service Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

      Appendix B 
City of Salem Water Allocation Permit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





































































 

 

 

 

 

 

 

 

 

 

 

 

        Appendix C 

 City of Salem Sanitary Sewer Service Map 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

      Appendix D 
                  City of Salem Utility  

   20-Year Capital Improvements Plan 



(ESTIMATE) PROPOSED 20 YEAR CAPITAL IMPROVEMENT PLAN (2021-2040)

MAJOR CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
EQUIPMENT REPAIRS AT WWTP INCLUDING ORBAL DISKS, AIR COMPRESSORS, 
DIGESTER TANK PIPING, SCREEN, AND BELT FILTER PRESS, PURCHASE OF JET-VAC 
TRUCK, SCADA SYSTEM UPGRADES 

$3,000,000.00

GIS MAPPING AND VALVE EXERCISING $75,000.00

CONTINGENCY - 10% $345,000.00
INFLATION - 2% $75,900.00
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$696,762.00

TOTAL CAPITAL IMPROVEMENT COSTS - 2021 $4,567,662.00

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00
CLEANING AND TELEVISING OF SANITARY SEWER PIPING $100,000.00
WATER METER REPLACEMENT PROGRAM (2000 METERS) $1,300,000.00

CONTINGENCY - 10% $163,750.00
INFLATION - 4.04% $72,770.50
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$337,323.69

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2022 $2,211,344.19

YEAR 1 - 2021

YEAR 2 - 2022



MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WATER TREATMENT PLANT UPGRADES FOR SURFACE WATER TREATMENT 
INCLUDING NEW MEMBRANES AND ADDITIONAL EQUIPMENT TO ADDRESS TASTE 
AND ODOR CONCERNS; MAINTENANCE OF UNUSED/NON FUNCTIONING 
EQUIPMENT

$3,500,000.00

CONTINGENCY - 10% $387,500.00
INFLATION - 6.12% $260,899.10
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$814,211.84

TOTAL ESTIMATED CAPITAL IMPROVEMENT COSTS - 2023 $5,337,610.94

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00
WELL #7 REHABILITATION $75,000.00
PAINTING OF WATER TOWER $400,000.00
CCTV 1/4 SYSTEM OR 19,800 LF $39,600.00

CONTINGENCY - 10% $75,210.00
INFLATION - 8.24% $68,196.95
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$161,191.25

TOTAL ESTIMATED CAPITAL IMPROVEMENT COSTS - 2024 $1,056,698.20

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WELL #6 REHABILITATION & SITE SECURITY FENCE $85,000.00
REPLACEMENT OF WALNUT STREET LIFT STATION $400,000.00
CCTV 1/4 SYSTEM OR 19,800 LF $39,600.00

CONTINGENCY - 10% $89,960.00
INFLATION - 10.41% $102,994.20
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$196,659.76

TOTAL ESTIMATED CAPITAL IMPROVEMENT COSTS - 2025 $1,289,213.96

YEAR 3 - 2023

YEAR 4 - 2024

YEAR 5 - 2025



MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00
PAINTING OF STANDPIPE $400,000.00
REPLACEMENT OF WALNUT STREET LIFT STATION $400,000.00
CCTV 1/4 SYSTEM OR 19,800 LF $39,600.00

CONTINGENCY - 10% $107,710.00
INFLATION - 12.62% $149,478.50
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$240,171.93

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2026 $1,574,460.43

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WELL #2 UPGRADES $300,000.00
CCTV SYSTEM OR 19,800 LF $39,600.00

CONTINGENCY - 10% $71,460.00
INFLATION - 14.87% $116,875.86
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$162,528.45

TOTAL ESTIMATED CAPITAL IMPROVEMENT COSTS - 2027 $1,065,464.31

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00
WASTEWATER TREATMENT PLANT GENERATOR REPLACEMENT $250,000.00

CONTINGENCY - 10% $48,750.00
INFLATION - 17.17% $92,052.34
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$113,094.42

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2028 $741,396.76

YEAR 7 - 2027

YEAR 8- 2028

YEAR 6 - 2026



MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WELL #8 REHABILITATION $75,000.00
CCTV SYSTEM OR 19,800 LF $39,600.00

CONTINGENCY - 10% $48,960.00
INFLATION - 19.51% $105,069.05
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$115,853.23

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2029 $759,482.28

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00
REHABILITATION OF HIGH SERVICE PUMPS $50,000.00

CONTINGENCY - 10% $28,750.00
INFLATION - 21.9% $69,256.99
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$69,391.26

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2030 $454,898.24

MAJOR CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WELL #9 REHABILITATION $75,000.00

CONTINGENCY - 10% $45,000.00
INFLATION - 24.34% $120,470.28
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$110,784.65

TOTAL CAPITAL IMPROVEMENT COSTS - 2031 $726,254.93

YEAR 9- 2029

YEAR 10- 2030

YEAR 11 - 2031



MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00

CONTINGENCY - 10% $23,750.00
INFLATION - 26.82% $70,078.17
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$59,639.07

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2032 $390,967.24

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WELL #7 REHABILITATION $75,000.00

CONTINGENCY - 10% $45,000.00
INFLATION - 29.36% $145,335.28
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$115,260.35

TOTAL ESTIMATED CAPITAL IMPROVEMENT COSTS - 2033 $755,595.63

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00
WWTP BUILDING MAINTENANCE / ROOF UPGRADES $110,000.00

CONTINGENCY - 10% $34,750.00
INFLATION - 31.95% $122,120.76
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$90,786.74

TOTAL ESTIMATED CAPITAL IMPROVEMENT COSTS - 2034 $595,157.49

YEAR 12 - 2032

YEAR 13 - 2033

YEAR 14 - 2034



MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WELL #6 REHABILITATION & BUILDING REPLACEMENT $85,000.00

CONTINGENCY - 10% $46,000.00
INFLATION - 34.59% $175,009.38
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$122,581.69

TOTAL ESTIMATED CAPITAL IMPROVEMENT COSTS - 2035 $803,591.07

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00

CONTINGENCY - 10% $23,750.00
INFLATION - 37.28% $97,390.27
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$64,555.25

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2036 $423,195.51

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WELL #2 REHABILITATION $75,000.00

CONTINGENCY - 10% $45,000.00
INFLATION - 40.02% $198,119.50
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$124,761.51

TOTAL ESTIMATED CAPITAL IMPROVEMENT COSTS - 2037 $817,881.01

YEAR 17 - 2037

YEAR 15 - 2035

YEAR 16 - 2036



MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00

CONTINGENCY - 10% $23,750.00
INFLATION - 42.82% $111,879.33
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$67,163.28

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2038 $440,292.61

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

1500 LF OF WATER MAIN REPLACEMENT $375,000.00
WELL #8 REHABILITATION $75,000.00

CONTINGENCY - 10% $45,000.00
INFLATION - 45.68% $226,121.53
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$129,801.88

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2039 $850,923.41

MAJOR  CAPITAL IMPROVEMENTS & WATER DISTRIBUTION PROJECTS ESTIMATED COSTS

950 LF OF SEWER MAIN REPLACEMENT $237,500.00

CONTINGENCY - 10% $23,750.00
INFLATION - 48.59% $126,953.76
ESTIMATED ENGINEERING, PERMITTING, INSPECTION & CONTRACT 
ADMINISTRATION

$69,876.68

TOTAL ESTIMATED UTILITY IMPROVEMENT COSTS - 2040 $458,080.43

YEAR 18- 2038

YEAR 19- 2039

YEAR 20- 2040
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