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2 Introduction
2.1 Purpose and Scope
The Village of Tequesta (Village) has retained Kimley-Horn and Associates, Inc. (Kimley-Horn) to complete
an update to the facilities assessment report completed in 2011. The assessment update included visual
observations, records reviews and updates to estimates previously prepared for anticipated costs of
rehabilitation and replacement efforts for improvements to the potable water Village’s facilities. The
assessment covered various components of the Village’s utilities including the Village’s Water Treatment
Plant (WTP) which focused on assessments of the pumps, blowers, motors, piping, valves, instruments,
electrical gear, and applicable production wells, as well as the Village’s distribution system which focused
on assessments of the piping, valves, hydrants, meters and applicable production wells. Using this
information, an estimate of the probable useful remaining life of the existing system components was
determined. The life expectancy of these pieces of equipment and structures has been based on the Public
Service Commission (PSC) (Fla. Admin. Code 25-30.140) projections and data. The PSC projections have
been developed based on averages for the industry resulting in their use as a high-level estimate. The
intent of this assessment is to provide guidance to the Village for determining the future direction of the
utility as well as some support for macro-level budgeting decisions.
The assessment findings and updated cost estimates have been compiled into this assessment report
update document. All replacement costs have been provided in 2019 dollars regardless of the estimated
useful life of the respective equipment components.

2.2 Existing Facilities
The following outlines a history of major upgrades and expansions to the Village’s WTP to date.
•
•
•
•
•
•
•
•

1977 – The original WTP is constructed as a conventional iron removal filtration plant.
1982 – The WTP is converted to a 1.8 million gallons per day (MGD) manganese greensand filter
plant.
1988 – The WTP is expanded to 2.7 MGD.
1990s – The manganese greensand filter is removed along with the appurtenant facilities. The
plant is converted to a pressure sand filter plant.
2000 – A new 1.2 MGD reverse osmosis (RO) process is completed with expansion capabilities to
3.6 MGD.
2007 – The RO process is expanded to 2.4 MGD.
2011 – The RO process is expanded to 3.6 MGD.
2019 – Miscellaneous upgrades to the electrical and chemical feed systems were completed.

Today the WTP is comprised of two parallel treatment processes, a 2.7 MGD sand filter process and 3.6
MGD RO plant. The sand filter process is comprised of the original concrete block building, six carbon steel
filter vessels, a surge tank, an air scour system, ammonia feed facilities, three transfer pumps, and
associated piping, valves, controls, and instrumentation. The RO process is comprised of three cartridge
filters, three high-pressure membrane feed pumps, three reverse osmosis trains, two degasifier and air
scrubber systems, a clearwell (where blending of effluent from the filter process and RO process occur),
three transfer pumps, bulk chemical storage and feed facilities, and associated piping, valves, controls,
instrumentation and emergency power equipment.
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Raw water for both treatment processes are sourced from fourteen groundwater wells scattered
throughout the service area. The filter process is supplied by ten surficial aquifer wells (seven on the
Eastern Peninsula of the Village and three on the Western Peninsula). The RO process is supplied by four
Floridan aquifer wells all located on the Eastern Peninsula. The Village’s current Water Use Permit allows
for one additional surficial and one additional Floridan well to be constructed, if required.
Blended finished water is stored in two ground storage tanks located at the WTP with capacities of 0.75
million gallons (MG) and 2.0 MG. From there, the finished water is delivered to the distribution system by
seven high-service pumps.
The distribution system serves approximately 5,044 accounts (592 non-residential vs 4,452 residential
accounts) through a network of 72 miles of piping. The oldest portions of the Village’s distribution system
were installed in the 1950s and the system has been expanded multiple times to accommodate growth.
The piping network that comprise the distribution system range from 4-inch to 16-inch asbestos cement
(AC), ductile iron (DI), and polyvinyl chloride (PVC). The older portions of the system (installed between
1950 – 1970) are primarily constructed with AC pipe. The more recent sections of the system have been
constructed with PVC and DI pipe.
The Village has three connections with adjacent Public Water Systems to provide alternate sources of
potable water in emergency situations. Two emergency interconnects are with the Town of Jupiter and
the third is with South Martin Regional Utility which is owned by the Town of Jupiter Island. All
interconnects remain closed during normal operations and are opened in the event of a loss of water
supply or pressure within any of the water systems.

2.3 Rating
Each component of the Village’s system has been reviewed and inspected in the field. Once all the
information was gathered, a brief summary of the visual observations and findings and recommendations
for improvements have been provided. The observations for all components have been included in this
review and ratings have been applied. The following is an outline of the nomenclature used in each of the
subsequent sections.
Good – Observed condition is optimal for continued use. Replacement is not anticipated within the
next 15-20 years.
Fair – Observed condition is appropriate for continued use but could be improved. The component
may require more maintenance than if the components were recently installed. Replacement is
anticipated within the next 5-10 years.
Poor – Observed condition is not appropriate for continued use. The component, or portions of it,
may not be functional for any significant length of time. Replacement is anticipated within the next
0-5 years.
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3 Raw Water Supply
The Village receives raw water from two groundwater sources, the Surficial Aquifer and the Floridan
Aquifer. The Village’s SFWMD Water Use Permit (No. 50-00046-W) expires on October 31, 2031. The
permit allocates 1,594 MG annually with a monthly allocation not to exceed 230.11 MG. The Surficial
Aquifer feeds the filter process at the WTP while the Floridan Aquifer is the source of water for the RO
process. A wellfield location map can be found in Appendix A.
This amendment to the original facilities assessment report focuses on visual observations of the wells
only. No pump or electrical testing was performed.

3.1 Surficial Aquifer Wells
There are two surficial wellfields that supply water to the filter process at the WTP. The Eastern Surficial
Wellfield is located on the eastern peninsula of the Village (between the Intercoastal Waterway and the
North Fork of the Loxahatchee River) and consists of Well 7, 8, 18, 19, 20, 23 and 24. The Western Surficial
Wellfield is located on the western peninsula (between the North and Northwest forks of the Loxahatchee
River) and includes Well 25, 26, and 27. The current WUP allows for the construction of one additional
surficial aquifer well on the western peninsula of the Village if needed.
Each well is equipped with a back pressure sustaining valve (BPSV) for the purpose of maintaining constant
pressure downstream of the well. Village staff could start collecting data to determine how much they are
“throttled back” each well. That information would have a direct correlation to excessive energy use. If
significant throttling is occurring, it could be to the Village’s advantage to consider a change to VFD
controls to offset the need for throttling.

3.1.1 Well 7
Well 7 was drilled in 1980 and is located at 345 Tequesta Drive (Village Hall). The well diameter is 10” and
the total depth is 90 ft. The well cased depth is 50 ft with a screened interval from 50-85 ft. The well design
capacity is 750 GPM.
3.1.1.1 Visual Observations
Wellhead 7 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition.
Well 7 is located inside a concrete block building. The building was built in 1983 and appeared to be in
good condition with no signs of differential settlement or other issues. The building exterior coatings were
in good condition. The interior and exterior of the structure were recently recoated. The building contents
appeared to be suitable for the protection provided.
3.1.1.2 Findings and Recommendations
It is recommended the wellhead and protective structure continue to be maintained. As the well is nearing
the end of its anticipated useful life, it should be closely monitored. Replacement is anticipated to be
within 10-15 years.

3.1.2 Well 8
Well 8 was drilled in 1980 and is located at 416 N Cypress Drive. The well diameter is 10” and the total
depth is 70 ft. The well cased depth is 50 ft with a screened interval from 50-70 ft. The well design capacity
is 750 GPM.
6

3.1.2.1 Visual Observations
Wellhead 8 was visually inspected for leaks, coatings, and general condition. Minimal water leakage was
noted at the ARV. The piping appeared to be in good condition. The coatings showed considerable age
with significant rust in several areas.
Well 8 is located inside a concrete vault with an aluminum hatch cover. The vault appeared to be in good
condition with no signs of differential settlement or other issues. The controls for Well 8 are located in a
concrete block building. The building was rebuilt around 2000. The building appeared to be in good
condition with no signs of differential settlement or other issues.
3.1.2.2 Findings and Recommendations
It is recommended the wellhead be recoated. The controls and pump are not anticipated to require
replacement at this time. The expected remaining useful life is 0-5 years. As the well is nearing the end of
its anticipated useful life, it should be closely monitored.

3.1.3 Well 18
Well 18 was drilled in 1975 and is located at 2280 County Line Road (Tequesta Park). The well diameter is
8” and the total depth is 62 ft. The well cased depth is 37 ft with a screened interval from 37-62 ft. The
well design capacity is 150 GPM.
3.1.3.1 Visual Observations
Wellhead 18 was visually inspected for leaks, coatings, and general condition. No water leakage was
noted. The piping appeared to be in good condition and has been recently recoated.
Well 18 is located inside a concrete vault. The vault appeared to be in good condition with no signs of
differential settlement or other issues. The control valve and magnetic flow meter are located in a
separate vault. The vault appeared to be in good condition with no signs of differential settlement or other
issues.
3.1.3.2 Findings and Recommendations
It is recommended the valves and exposed piping be replaced in 0-5 years. At that time, the wellhead
should also be replaced. The controls and pump are not anticipated to require replacement at this time.
The expected remaining useful life is 0-5 years however, a pump test should be performed prior to piping
replacement to determine if pump replacement should be included in the rehabilitation efforts.

3.1.4 Well 19
Well 19 was drilled in 1975 and is located at 2280 County Line Road (Tequesta Park). The well diameter is
8” and the total depth is 60 ft. The well cased depth is 35 ft with a screened interval from 35-60 ft. The
well design capacity is 150 GPM.
3.1.4.1 Visual Observations
Wellhead 19 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition and has been recently recoated.
Well 19 is located inside a concrete vault. The vault appeared to be in good condition with no signs of
differential settlement or other issues. The control valve and magnetic flow meter are located in a
separate vault. The vault appeared to be in good condition with no signs of differential settlement or other
issues.
7

3.1.4.2 Findings and Recommendations
It is recommended the discharge elbow be replaced immediately. In addition, it is recommended the
valves and exposed piping be replaced in 0-5 years. At that time, the wellhead should also be replaced.
The controls and pump are not anticipated to require replacement at this time. The expected remaining
useful life is 0-5 years however, a pump test should be performed prior to piping replacement to
determine if pump replacement should be included in the rehabilitation efforts.

3.1.5 Well 20
Well 20 was drilled in 1975 and is located at 2280 County Line Road (Tequesta Park). The well diameter is
8” and the total depth is 60 ft. The well cased depth is 35 ft with a screened interval from 35-60 ft. The
well design capacity is 150 GPM.
3.1.5.1 Visual Observations
Wellhead 20 was visually inspected for leaks, coatings and general conditions. No water leakage was
noted. The piping appeared to be in good condition. The piping appeared to have been recently recoated.
Well 20 is located inside a concrete vault. The vault appeared to be in good condition with no signs of
differential settlement of other issues. The control valve and magnetic flow meter are located in a
separate vault. The vault appeared to be in good condition with no signs of differential settlement or other
issues.
3.1.5.2 Findings and Recommendations
It is recommended an air/vac valve be installed immediately. In addition, it is recommended the discharge
elbow, valves and exposed piping be replaced in 0-5 years. At that time, the wellhead should also be
replaced. The controls and pump are not anticipated to require replacement at this time. The expected
remaining useful life is 0-5 years however, a pump test should be performed prior to piping replacement
to determine if pump replacement should be included in the rehabilitation efforts.

3.1.6 Well 23
Well 23 was drilled in 1981 and is located at 4242 Robert Street. The well diameter is 10” and the total
depth is 60 ft. The well cased depth is 45 ft with a screened interval from 45-60 ft. The well design capacity
is 1250 GPM.
3.1.6.1 Visual Observations
Wellhead 23 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition. The coatings were in fair condition although rust on fasteners
was prominent from a previous maintenance activity.
Well 23 is located in a residential neighborhood. The well is fenced for security. The fence was in good
condition and was adequately marked. However, some of the surrounding vegetation was severely
overgrown.
3.1.6.2 Findings and Observations
It is recommended an air/vac valve be installed immediately. In addition, it is recommended the discharge
elbow, valves and exposed piping be replaced in 0-5 years. At that time, the wellhead should also be
replaced. The controls and pump are not anticipated to require replacement at this time. The expected
remaining useful life is 0-5 years however, a pump test should be performed prior to piping replacement
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to determine if pump replacement should be included in the rehabilitation efforts. It is recommended
that the vegetation surrounding the well is trimmed.
It should be noted that this well is located in a rear easement only accessible via private property. This
well should be considered for relocation at the time of replacement.

3.1.7 Well 24
Well 24 was drilled in 1991 and is located at 11301 SE Tequesta Terrace (Sandy Pines Residential
Treatment Center). The well diameter is 10” and the total depth is 70 ft. The well cased depth is 40 ft
with a screened interval from 40-70 ft. The well design capacity is 275 GPM.
3.1.7.1 Visual Observations
Wellhead 24 was inspected for leaks, coatings and general condition. No water leakage was noted. The
piping appeared to be in good condition and has been recently recoated.
Well 24 is located behind a residential treatment facility. The well is fenced in for security. The fence was
in good condition and was adequately marked.
3.1.7.2 Findings and Recommendations
It is recommended the wellhead be maintained and a new pressure gauge installed. A follow-up inspection
is anticipated to be performed within 10-15 years.

3.1.8 Well 25
Well 25 was drilled in 1994 and is located at 308 Country Club Drive (outside of Turtle Creek Golf
Community). The well diameter is 10” and the total depth is 70 ft. The well cased depth is 50 ft with a
screened interval from 50-70 ft. The well design capacity is 205 GPM.
3.1.8.1 Visual Observations
Wellhead 25 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition with the exception of the upper wellhead flange which is
corroded and should be replaced. The coatings were in fair condition although rust on the fasteners was
prominent from previous maintenance procedures.
Well 25 is located in a residential neighborhood. The well is fenced for security. The fence was in good
condition and was adequately marked. However, some of the privacy screening was dilapidated and in
need of attention.
3.1.8.2 Findings and Recommendations
It is recommended the upper wellhead flange be replaced immediately. In addition, it is recommended
the valves and exposed piping be replaced in 10-15 years. At that time, the wellhead should be recoated.
The controls and pump are not anticipated to require replacement at this time. The expected remaining
useful life is 10-15 years however, a pump test should be performed prior to piping replacement to
determine if pump replacement should be included in the rehabilitation efforts.

3.1.9 Well 26
Well 26 was drilled in 1995 and is located at 19050 SE Country Club Drive. The well diameter is 10” and
the total depth is 70 ft. The well cased depth is 50 ft with a screened interval from 50-70 ft. The well
design capacity is 365 GPM.
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3.1.9.1 Visual Observations
Wellhead 26 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition and has been recently recoated.
Well 26 is located in a residential area. The well is fenced for security. The fence was in good condition
and was adequately marked.
3.1.9.2 Findings and Recommendations
It is recommended the valves and exposed piping be replaced in 10-15 years. At that time, the pump and
controls should also be nearing the end of their useful life and should also be considered for replacement.

3.1.10 Well 27
Well 27 was drilled in 1995 and is located at 25 SE Turtle Creek Drive. The well diameter is 10” and the
total depth is 70 ft. The well cased depth is 50 ft with a screened interval from 50-70 ft. The well design
capacity is 365 GPM.
3.1.10.1 Visual Observations
Wellhead 27 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition. The coatings were in good condition with minor rust on
joints and fasteners.
Well 27 is located in a residential area. The well discharge piping is fenced in for security. The fence was
in good condition and was adequately marked.
3.1.10.2 Findings and Recommendations
It is recommended the valves and exposed piping be replaced in 10-15 years. At that time, the pump and
controls should also be nearing the end of their useful life and should also be considered for replacement.
In addition, the actual well should be better secured like the discharge piping assembly.

3.1.11 Summary of Findings and Recommendations
Wells 7, 8, 18, 19, 20 and 23 are approximately 40-45 years old and wells 24, 25, 26 and 27 are 25-30 years
old. According to the PSC Depreciation Tables, the industry accepted service life expectancy of a dilled
and cased well is 30 years. Currently, it appears the majority of wells are operating outside of their
anticipated life expectancy with the remaining wells exceeding that threshold in within the next 5 years.
While many of the wells have not reached the end of their serviceable life, it is unclear what stage of
service they are in. Generally, the wells currently 40-45 years old have an additional 0-5 years of remaining
serviceable life and the wells currently 25-30 years old have an additional 10-15 years of remaining
serviceable life.
The table below has been developed to show the individual well’s characteristics as well as the engineer’s
opinion of condition resulting from the visual observation performed. These opinions have been
developed solely from visual observation of the well piping, coatings and general site. No performance
records were reviewed as part of this assessment.
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Table 1: Overall Surficial Well Condition

Equipment
Component
Well 7
Well 8
Well 18
Well 19
Well 20
Well 23
Well 24
Well 25
Well 26
Well 27

Overall Well Age
40 years
40 years
45 years
45 years
45 years
39 years
29 years
26 years
25 years
25 years

Estimated Remaining
Serviceable Life
10 - 15 years

0 - 5 years

10 – 15 years
10 – 15 years
10 – 15 years
10 – 15 years

Opinion of Overall Condition
Resulting from Visual Observation
Fair
Fair
Poor
Poor
Poor
Poor
Good
Fair
Fair
Fair

As testing was not completed as part of this assessment update, it is assumed the recommendations made
in the initial assessment report are still valid. These recommendations as they relate to pump and motor
verification, potential rehabilitation, discharge piping cleaning and reassembling, etc. should still be
carried out.

3.1.12 Replacement and Rehabilitation Costs
The following is a summary of replacement costs for each recommended improvement during the fiveyear period it is estimated to occur. The values are provided in today’s dollars. The costs provided are
estimated based on current market value and recent experience. The costs provided include labor,
materials, equipment, contingency and engineering.
Table 2: Surficial Wells - Projected Replacement and Rehabilitation Costs

Equipment Component

0-5 Years

Well 7
Well 8
Well 18
Well 19
Well 20
Well 23
Well 24
Well 25
Well 26
Well 27

$50,000
$100,000
$100,000
$100,000
$100,000
$100,000
$50,000
$50,000
$50,000
$50,000

TOTAL

$750,000

5-10 Years

10-15 Years

15-20 Years

$100,000
$50,000
$50,000
$50,000
$50,000
$50,000
$100,000
$100,000
$100,000
$100,000
$0

$500,000

$250,000
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The assumptions for these estimates have been provided below:
•

•
•
•

As the wells have continued aging since the initial assessment report, the estimates above have
assumed pump and motor replacement along with well rehabilitation. It was assumed that none
of the wells would require relocation. Any costs associated with land acquisition in the event a
replacement well is required would be in addition to the above projections.
Electrical and instrumentation upgrades were contemplated in the well rehabilitation costs, but
it was assumed that full replacement would not be required.
Costs of well replacement and rehabilitation have been prioritized to complete the more critical
well rehabilitations first.
While it was recommended that well 23 be reviewed for a more accessible location, the costs in
the above table do not reflect relocation.

3.2 Floridan Aquifer Wells
3.2.1 Well R1
Well R1 was drilled in 1998 and is located at 961 Old Dixie Highway (Village of Tequesta WTP). The well
diameter is 16” and the total depth is 1,000 ft. The well cased depth is 1,000 ft with a screened interval
from 1,000-1,200 ft. The well design capacity is 1,200 GPM.
3.2.1.1 Visual Observations
Wellhead R1 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition however significant rust was observed on the existing check
valve. The pump and motor coatings were in fair condition.
Well R1 is located on the water treatment plant property and secured by the plant perimeter fence,
however there appears to be adequate lighting adjacent to this well.
3.2.1.2 Findings and Recommendations
It is recommended that the pump and motor be recoated. An analysis of the water quality produced at
this well should be considered in the next 0-5 years.

3.2.2 Well R2
Well R2 was drilled in 1999 and is located at 961 Old Dixie Highway (Village of Tequesta WTP). The well
diameter is 16” and the total depth is 1,000 ft. The well cased depth is 1,000 ft with a screened interval
from 1,000-1,200 ft. The well design capacity is 1,200 GPM.
3.2.2.1 Visual Observations
Wellhead R2 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition however significant rust was observed on the existing check
valve. The pump and motor coatings were in fair condition. Plant staff has observed the capacity of this
well has been trailing off in recent years.
Well R2 is located adjacent to the water treatment plant property and is fenced as it is outside the plant
perimeter fence. The fence was in good condition and was adequately marked.
3.2.2.2 Findings and Recommendations
It is recommended that the pump and motor coatings be touched up. An analysis of the water quality
produced at this well should be considered in the next 0-5 years.
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3.2.3 Well R3
Well R3 was drilled in 2005 and is located at 345 Tequesta Drive (Village Hall). The well diameter is 16”
and the total depth is 1,000 ft. The well cased depth is 1,000 ft with a screened interval from 1,000-1,200
ft. The well design capacity is 1,000 GPM.
3.2.3.1 Visual Observations
Wellhead R3 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition. The pump and motor coatings were in good condition. The
coatings on the back pressure sustaining valve were failing with spotty rust through in various locations.
The pump for Well R3 is located inside a concrete block building. The building was built in 2007. The
building appeared to be in good condition with no signs of differential settlement or other significant
issues. The building exterior and interior coatings were in good condition however the entrance door and
framing are rusting. This should be replaced in the future.
3.2.3.2 Findings and Recommendations
It is recommended that the backpressure sustaining valve be recoated and the entrance door and framing
be replaced. An analysis of the water quality produced at this well should be considered in 0-5 years.

3.2.4 Well R4
Well R4 was drilled in 2006 and is located at 136 Bridge Road (Village of Tequesta Public Works Facility).
The well diameter is 10” and the total depth is 1,000 ft. The well cased depth is 1,000 ft with a screened
interval from 1,000-1,200 ft. The well capacity is 1,200 GPM.
3.2.4.1 Visual Observations
Wellhead R4 was visually inspected for leaks, coatings and general condition. No water leakage was noted.
The piping appeared to be in good condition. The pump and motor coatings were in good condition. The
coatings on the existing check valve were in good condition. No notable rust was observed.
Well R4 is located on the public works facility property and secured by the facility perimeter fence,
however there appears to be adequate lighting adjacent to this well. Well R4 has not been part of the
normal rotation since it was commissioned due to high sand content causing problems with the treatment
process.
3.2.4.2 Findings and Recommendations
It is recommended that the plant staff continues routine maintenance of this well. An analysis to
determine mechanical performance and water quality produced at this well should be considered in 0.5
years.

3.2.5 Summary of Findings
Wells R1 and R2 are over 20 years old and wells R3 and R4 are approximately 15 years old. According to
the PSC Depreciation Tables, the industry accepted service life expectancy of a drilled and cased well is 30
years. However, given the well design and construction materials used, the life expectancy of these wells
is in excess of 40 years.
Each of the Floridan wells have a BPSV to assist in regulating the pressure downstream on the well, similar
to the surficial wells. These valves are not “throttled back” significantly due to the artesian pressure
experienced by the Floridan aquifer. Switching to a VFD on these wells will most likely not yield a cost
13

savings. Another consideration is the MCC for wells R1 and R2 are located in the plant MCC room and is
space restrictive.
The table below has been developed to show the individual well’s characteristics as well as the engineer’s
opinion of condition resulting from the visual observations performed.
Table 3: Overall Floridan Well Condition

Equipment
Component
Well R1
Well R2
Well R3
Well R4

Overall Well Age

Estimated Remaining
Serviceable Life

22 years
21 years
15 years
14 years

20 - 25 years
25 – 30 years

Opinion of Overall Condition
Resulting from Visual Observation
Good
Good
Good
Fair

It is understood from previous performance records, Well R4 produces a lot of sand and silt and is not
often in operation. The above opinion of condition only speaks to the well components and not on
performance. A study of this well’s performance was completed in 2014 and has been included in
Appendix D for reference. As the report is over 5 years old, the Village should consider completing SDI
tests to have a better understanding of the well’s current operation.

3.2.6 Replacement and Rehabilitation Costs
The following is a summary of replacement costs for each recommended improvement during the
estimated timeframe. These values are provided in today’s dollars. The costs provided are estimated
based on current market value and recent experience. The costs provided include labor, materials,
equipment, contingency and engineering.
Table 4: Floridan Wells - Projected Replacement and Rehabilitation Costs

Equipment Component

0-10 Years

10-15 Years

15-20 Years

20-25 Years

$250,000
$250,000

Well R1
Well R2
Well R3
Well R4

$250,000
$250,000

TOTAL

$500,000

$0

$500,000

$0

The assumptions for these estimated have been provided below:
•

Rehabilitation efforts would be completed. No replacement efforts are contemplated at this
time.
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4 Filter Process
The filter process was originally constructed with four filter units rated at 450,000 gallons per day each
(1.8 MGD total) in 1977 to remove iron from the raw water. In 1982, the plant was converted to a
manganese greensand filter process for improved iron removal and in 1988 two additional filter units
were added to the process, increasing the capacity to 2.7 MGD. The most recent modification to the
process took place in the early 1990s when the plant was converted to a pressure filter system by replacing
the manganese greensand media. Minor modifications and rehabilitation work to the motor operated
valves on the filter face piping and miscellaneous associated electrical components were completed as
part of a WTP Upgrades Project in 2019. The remaining components of the filter process are now
approximately 43 years old and 31 years old for the original and expanded equipment, respectively.

4.1 Filter Units
4.1.1 Description
Filters 1-4 were installed with the original plant in 1982 and are approximately 38 years old. Filters 5 and
6 were installed in 1988 and are now approximately 31 years old. The filter units are 10-ft diameter coated,
carbon steel pressure vessels with approximately 78.5 square feet of filtration area rated at 312.5 gallons
per minute (4 gpd/sf) per filter.

4.1.2 Observations
From the visual inspection, it was determined that the exterior coatings of the filter units and piping are
showing their age. All associated piping was in good condition. All motor operated valves on the filter face
piping as well as the filter control panels were replaced in 2019. During the 2017 assessment of the filter
process, it was determined that the filters had lost 30% of the originally installed media. To our knowledge,
the filters have not yet been re-bedded. An interior inspection was not performed during this study. The
memo sent to the Village at the conclusion of this effort has been included in Appendix E for reference.
No operational records were reviewed as part of this effort however, conversations with the operations
staff has confirmed the filter plant has no operational issues at this time.

4.1.3 Findings and Recommendations
All the filters are in good condition. It is recommended that all applicable components be recoated to
preserve and extend their useful life. In addition, it is recommended that all the filters are re-bedded with
new media. The work should be completed one at a time to ensure continuous operation at the plant.
These improvements should be completed within the next 10 years. Regardless of re-bedding activities,
the internal filter components should be inspected annually.

4.2 Air Scour System
4.2.1 Description
The air scour system is used to fluidize the filter media beds during the backwash cycle to improve
backwash performance. The system was installed in 1983 when the now discontinued manganese
greensand process was installed and has remained in operation since. The air compressor was relocated
out of the Maintenance Building in 2019 as part of the WTP Upgrades project and is now located adjacent
to the east wall of the building.
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4.2.2 Observations
From the visual inspection, no leaks were observed. All associated piping was in good condition. The
exterior coatings appear to be showing considerable age. No operational records were reviewed as part
of this effort however, conversations with operations staff has confirmed the transfer pumps have no
operational issues.

4.2.3 Findings and Recommendations
The air scour system is in fair condition. It is recommended that all applicable components be recoated to
preserve and extend its useful life. While the compressor is operational, replacement should be
anticipated in 5-10 years.

4.3 Surge Tank
4.3.1 Description
The 7,500 gallon surge tank was installed in 1997 and is approximately 23 years old. The 8-foot diameter
by 12-foot tall tank is a coated carbon steel non-pressure vessel. No upgrades or modifications have been
made to the surge tank since its original construction.

4.3.2 Observations
No leaks were observed, and all associated piping is in good condition. The exterior coating is showing its
age and should be recoated in the near future to preserve and extend its useful life. No operational
records were reviewed as part of this effort however, conversations with operations staff has confirmed
the surge tank has no operational issues.
The surge tank could be abandoned but doing so would require a hydraulic analysis of the existing piping
to ensure transfer through the system to the clearwell is feasible. The system modifications could entail
piping modifications, a BPSV and possibly an anti-siphon device.

4.3.3 Findings and Recommendations
The surge tank is in good condition. It is recommended that all applicable components be recoated, and
the surge tank be inspected annually.
While in good condition, the surge tank should be analyzed to determine if it is still required. A hydraulic
analysis of the plant is recommended in 0-5 years to understand the feasibility of having the filter effluent
flow directly to the clearwell.

4.4 Filter Transfer Pumps
4.4.1 Description
Three transfer pumps pump effluent from the filter process from the Surge Tank to the Finished Water
Clearwell where it is blended with RO process effluent. Filter Transfer Pump 1 has a 7.5-inch diameter
impeller and 7.5 horse power (HP) motor. Filter Transfer Pumps 2 and 3 have 8.6-in diameter impellers
and 15 HP motors. All pumps were replaced between 2003–2006 and are approximately 15-18 years old.

4.4.2 Observations
No upgrades or modifications have been made to the Filter Transfer Pumps since the previous assessment.
No leaks were observed at the pumps and all associated piping is in good condition. The exterior coatings
appear to be showing their age. No operational records were reviewed as part of this effort however,
conversations with operations staff has confirmed the transfer pumps have no operational issues.
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4.4.3 Findings and Recommendations
The transfer pumps are in good condition. It is recommended that all applicable components of the
transfer pumps be recoated. Replacement of the transfer pumps is anticipated in the next 10 years. During
pump replacement the Village should replace Filter Transfer Pump 1 with a larger impeller and motor for
consistency with Filter Transfer Pumps 2 and 3.

4.5 Ammonia Feed
4.5.1 Description
The ammonia tank is a 1,000-gallon coated, carbon steel pressurized tank rated for 250 psi. The ammonia
tank is leased by the Village from Tanner Industries who is the current supplier of anhydrous ammonia.

4.5.2 Observations
From the visual inspection, it was determined that no upgrades have been made to the ammonia feed
system since the previous assessment. However, the original design of the ammonia feed system
components has been modified by plant staff. According to plant staff, the ammonia to chlorine ratio was
generally increased and is flow paced and measured by the PLC unit. Sampling results in the distribution
system have indicated no issues with residuals at the system extremities.
No leaks were observed. All associated piping was in good condition. The exterior coatings appear to be
showing their age. An interior inspection was not performed.

4.5.3 Findings and Recommendations
The ammonia tank is in good condition. It is recommended that all applicable components are recoated.
It is anticipated that the ammonia tank has 10-15 years of remaining life if properly maintained.

4.6 Standby Power
4.6.1 Description
The emergency generator was installed with the original filter process in 1978. The generator was
removed as a part of the 2019 WTP Upgrades Project to make room for additions to the motor control
center. Standby power for the filter process is supplied by the emergency generator constructed with the
RO process. Information on this emergency generator is detailed in Section 5.

4.7 Maintenance Building
4.7.1 Description
The Maintenance Building is a concrete masonry (CMU) structure completed in 1977 with the original
filter plant. The building is of a hollow core roof design.

4.7.2 Observations
From the visual inspection, the building appears to be in good condition. No noticeable cracks or
settlement were observed. All doors, windows, and roof components were free of leakage. The exterior
coatings appear to be showing their age. The lab is no longer in use and the space is being used for
miscellaneous plant storage and office space. The previously installed chlorine gas and potassium
permanganate feed systems are no longer in use and have been removed.
The roof was inspected from the ground level, but a more extensive inspection was not performed.
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4.7.3 Findings and Recommendations
The existing CMU building is in good condition. It is recommended the building continues to be
maintained. It is anticipated that the building may require additional inspections for rehabilitation in 1015 years.

4.8 Filter Plant MCC and PLC
4.8.1 Description
Electrical components for the filter plant were updated as part of the Miscellaneous WTP Upgrades
project, completed in 2019. An inspection of all upgraded components is recommended after 10 years in
operation.

4.9 Wellfield #1 Switchgear
4.9.1 Description
The wellfield #1 switchgear are individual wall-mounted units consisting of the breakers, lighting panel,
and HSP starters. The existing switchgear and HSP starters are mismatched due to starters being repaired
by different manufacturers. As a result, the HSP starters, while operational, no longer function as part
winding soft starters. This may become more common as the original components for the existing
electrical switchgear are not supported or produced by the original equipment manufacturers.

4.9.2 Observations
The remaining life of the wellfield No. 1 switchgear and starters is 0-5 years as it is out of production and
is in poor condition.

4.9.3 Findings and Recommendations
The previous recommendations for replacement of necessary equipment are maintained. Coordination
will be required on replacement components as some parts may be out of production.

4.10 Summary of Findings
The table below has been developed to show the individual plant components as well as the engineer’s
opinion of condition resulting from the visual observations performed.
Table 5: Overall Filter Plant Condition

Equipment
Component

Overall
Equipment Age

Estimated Remaining
Serviceable Life

Filter 1-4
Filters 5 and 6
Surge Tank
Transfer Pump 1
Transfer Pump 2
Transfer Pump 3
Air Scour Blower
Building
Filter Plant MCC
Switchgear
Filter Plant PLC

38 years
33 years
23 years
18 years
15 years
15 years
38 years
38 years
0 years
20 years
0 years

10 – 15 years
10 – 15 years
20+ years
5 – 10 years
5 – 10 years
20+ years
35 years
0 years
35 years

Opinion of Overall Condition
Resulting from Visual
Observation
Good
Good
Good
Good
Good
Good
Fair
Good
Good
Poor
Good
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As testing was not completed as part of this assessment update, it is assumed the recommendations made
in the initial assessment report are still valid.

4.11 Replacement and Rehabilitation Costs
The following is a summary of replacement costs for each recommended improvement during the fiveyear period it is estimated to occur. The values are provided in today’s dollars. The costs provided are
estimated based on current market value and recent experience. The costs provided include labor,
materials, equipment, contingency and engineering.
Table 6: Filter Plant - Projected Replacement and Rehabilitation Costs

Equipment Component

0-5 Years

5-10 Years

Filter Rehabilitation
Surge Tank Modification
Transfer Pump Replacements

$381,000

$381,000
$125,000
$45,720

$23,000

Air Scour Blower Replacement

10-15
Years

15-20
Years

20-40
Years

$0

$0

$0

$23,000

Wellfield #1 Switchgear

$215,000

TOTAL

$619,000

$574,720
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5 Reverse Osmosis Process
The reverse osmosis (RO) process was constructed in 2000 with a rated capacity of 1.2 MGD. It was
subsequently expanded in 2007 to a capacity of 2.4 MGD and expanded again to 3.6 MGD in 2011.

5.1 Cartridge Filters
5.1.1 Description
Three 1-micron cartridge filters protect the RO membranes by removing large particles from the raw water
that could blind the membranes. The cartridge filters are each rated for 1,290 gallons per minute. The
filters are constructed of 316 stainless steel with influent and effluent isolation butterfly valves and
pressure gauges to monitor differential pressure.

5.1.2 Observations
Cartridge Filter 1 was installed during the original RO plant in 2000. From a visual inspection, it was
determined that the exterior showed no signs of wear and tear or maintenance issues. The stainless steel
construction shows some surficial staining, but all appurtenances were fully functional.
Cartridge Filter 2 was installed with the second expansion of the RO plant in 2007. From a visual inspection,
it was determined that the exterior showed no signs of wear and tear or maintenance issues. The stainless
steel construction shows some surficial staining, but all appurtenances were fully functional.
Cartridge Filter 3 was installed with the addition of train 3 at the RO plant in 2011. From a visual inspection,
it was determined that the exterior showed no signs of wear and tear or maintenance issues. The stainless
steel construction shows some surficial staining, but all appurtenances were fully functional.
No operational records were reviewed as part of this effort however, conversations with the operations
staff has confirmed the cartridge filters do not have any operational issues.

5.1.3 Findings and Recommendations
All the filters are in good condition. It is recommended that all applicable components are recoated. In
addition, it is recommended that the cartridge filters are inspected annually, and routine maintenance
and cleaning activities are continued.

5.2 Membrane Feed Pumps
5.2.1 Description
There are three multi-stage vertical turbine, high-pressure membrane feed pumps currently in operation
for the RO process. Each is equipped with 8.22-in diameter impellers and a 300 HP motors. Pumps 1 and
2, which are approximately 20 years old, have a total of 9 stages. Pump 3, which is approximately 10 years
old, has a total of 8 stages. Pumps 1 and 2 have been de-staged to a total of 8 stages by removing the
impeller, however the bowl has remained in place. This was done in an effort to reduce energy costs to
the plant.

5.2.2 Observations
From the visual inspection, it was determined that no upgrades have been made to the membrane feed
pumps since the previous assessment. No leaks were observed, and all associated piping was in good
condition. The exterior coatings near where the assemblies bolt together, and the motor appear to be
showing their age. (The stainless-steel components appear to be in good condition.) No operational
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records were reviewed as part of this effort however, conversations with operations staff has confirmed
the transfer pumps have no operational issues.

5.2.3 Findings and Recommendations
The membrane feed pumps are in good condition. It is recommended that all applicable components of
the high service pumps are recoated. Wire brushing would be suggested to prepare the surface prior to
coatings application. Replacement of pumps 1 and 2 is anticipated in the next 10-15 years. Replacement
of pump 3 is anticipated in the next 15-20 years.

5.3 RO Trains
5.3.1 Description
There are three (3) two-stage RO trains currently in operation at the plant, each rated at 1.2 MGD. The
trains are arranged in a 27x13 array with 27 vessels in the first stage and 13 vessels in the second stage.
The trains are composed of 40 pressure vessels with 4 membranes per vessel. Each pressure vessel in
Train 1 and 2 contain four (4) 60-inch elements while Train 3 contains six (6) 40-inch elements. The
membranes in each train have been provided below for reference:
•
•
•

Train 1 membranes were installed in 1999 as KOCH TFC-ULP 8” (Serial No. 8832HR-560). These
membranes were replaced in 2011 with the same membranes as Train 3.
Train 2 membranes were installed in 2007 as KOCH TFC 8”. This was completed as part of the first
plant expansion.
Train 3 membranes were installed in 2011 as Hydranautics CPA3-LD. This was completed as part
of the second plant expansion.

The train framing is constructed of aluminum with 316 stainless steel piping connected with Victaulic
couplings. Areas of PVC or other plastic piping is used occasionally where appropriate.

5.3.2 Observations
From the visual observation, it was determined that the trains are showing their age. The coatings on all
trains are failing in several areas. While no leaking was currently observed, minor historical leaking has
led to a buildup of salt on the framing which has led to this coating failure. Mildew was also observed on
the product piping from the vessel to the product header on all trains. All pressure gel coats were observed
to be in good condition.
No operational records were reviewed as part of this effort however, conversations with operations staff
confirmed the trains have no operational issues.

5.3.3 Findings and Recommendations
The trains are all in good condition but remaining serviceable life is decreasing. It is recommended that
membranes are replaced on 10-year intervals starting with train 1. During the membrane replacement in
train 1, all pressure vessels should be removed for appropriate cleaning and surface prep prior to
recoating due to the corrosion. It is possible that train 2 will require this as well once membrane
replacement is due. Replacement of the vessels may also require replacement of the vessel cradles. In
addition, it is recommended that routine cleaning and maintenance activities are continued.
It is estimated that train 1 and 3 has approximately 20-25 years remaining serviceable life and train 2 has
approximately 10-15 years remaining serviceable life exclusive of the membranes.
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5.4 Degasifiers
5.4.1 Description
Degasifier #1 was installed in 2000 with the original RO plant. The unit is 9-ft in diameter and constructed
of fiberglass reinforced plastic. The packing depth is 10-ft and is rated at 93% removal efficiency of 10
mg/L of hydrogen sulfide at 1,650 gpm product flow. The degasifier is equipped with a single, 30 hp blower
rated at 6,600 scfm at 12-in water column.
Degasifier #2 was installed in 2011 following the addition of train 3 with similar attributes to Degasifier
#1. Both units have a capacity of 1.5 MGD each.

5.4.2 Observations
From the visual observations, no leaks were observed in either unit. All associated piping was in good
condition with no evidence of excessive aging, cracking, blisters or chips. The exterior coatings appear to
be showing their age. No operational records were observed nor was an internal inspection performed.
However, conversations with operations staff indicated a study of the packing material was completed in
late 2019. The results indicated the media was coated in sulfur and recommendations were made for a
full replacement as attempts to clean were unsuccessful.

5.4.3 Findings and Recommendations
The degasifiers are in good condition. It is recommended that both units and all associated components
are recoated. It is estimated that the degasifier #1 has approximately 10-15 years of remaining serviceable
life however the packing media should be replaced immediately. Degasifier #2 has approximately 20-25
years of remaining serviceable life. Replacement of the degasifier #1 should be completed in 10-15 years.
In addition, it is recommended that routine cleaning and maintenance activities are continued for both
degasifiers. Both units should be inspected every 2 years and cleaned every 5 years.

5.5 Scrubbers
5.5.1 Description
Both scrubbers are a two (2) stage fiberglass reinforced plastic unit that was installed with the original RO
plant in 2000. Both stages of the scrubber are 4.5-ft in diameter with a packing depth of 10-ft. Both stages
are also rated for 99% removal efficiency of 150 mg/L hydrogen sulfide from 6,600 scfm. The original
recirculation pumps were replaced in 2011 in kind with 5 hp rated pumps at 120 gpm at 60-ft of water
column.

5.5.2 Observations
From the visual observations, no leaks were observed. All associated piping was in good condition with
no evidence of excessive aging, cracking, blisters or chips. The exterior coatings appear to be showing
their age. No operational records were observed nor was an internal inspection performed. However,
conversations with operations staff indicated a study of the packing material was completed in late 2019.
The results indicated the media was coated and should be cleaned with muriatic acid. This is anticipated
to have minor effects on performance during the cleaning operation and full functionality restored upon
completion of the cleaning treatment.

5.5.3 Findings and Recommendations
The scrubber is in good condition. It is recommended that the scrubber and all associated components
are recoated. It is estimated that the scrubber has approximately 10-15 years of remaining serviceable
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life. Therefore, the scrubber should be replaced in that time. In addition, it is recommended that routine
cleaning and maintenance activities are continued. The scrubber should be inspected every 2 years and
cleaned every 5 years.

5.6 Finished Water Transfer Pumps
5.6.1 Description
Three vertical turbine, transfer pumps transfer blended water from the Finished Water Clearwell to the
Ground Storage Tanks. All pumps are equipped with a 12.13-inch diameter impeller and a 25 HP motor.
Each pump also utilizes a 12-in butterfly valve and 12-in silent check valve.
Pumps 1 and 2 were installed as part of the original RO plant in 2000. Pump 3 was installed during last
expansion in 2011.

5.6.2 Observations
From the visual inspection, it was determined that no upgrades have been made since the previous
assessment. No leaks were observed. All associated piping was in good condition. The exterior coatings
appear to be showing their age. No operational records were reviewed as part of this effort however,
conversations with operations staff has confirmed the transfer pumps have no operational issues.

5.6.3 Findings and Recommendations
The Finished Water Transfer Pumps are in good condition. It is recommended that all applicable
components of the Finished Water Transfer Pumps are recoated.

5.7 Finished Water Clearwell
5.7.1 Description
The Finished Water Clearwell was constructed with interior dimensions of 58-ft L x 16-ft W x 10-ft D with
a capacity of 70,000 gallons. The cast-in-place concrete structure also supports the degasifier and transfer
pumps.

5.7.2 Observations
From the visual inspection, it was determined there was no evidence of leaking or severe cracking. Minor
cracks were observed but nothing that would suggest misalignment or loss of structural integrity. The
exterior coatings appear to be showing their age. No operational records were reviewed as part of this
effort however, conversations with operations staff has confirmed the clearwell has not experiencing
operational issues.

5.7.3 Findings and Recommendations
The clearwell is in good condition. It is recommended that the structure be recoated. The Village should
be advised that the clearwell has more than 20 years of remaining serviceable life. No plans for
replacement or rehabilitation is expected in the immediate future.
It is anticipated that the clearwell may require additional inspections for rehabilitation in 10-15 years.

5.8 RO Building
5.8.1 Description
The RO building was constructed in 2000 with the first phase of the RO process. The building is a CMU
structure with a clay tile roof.
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5.8.2 Observations
From the visual inspection, the building appears to be in good condition. No noticeable cracks or
settlement was noted. All doors, windows, and roof components were free of leakage. The exterior
coatings appear to be showing their age.
The roof was inspected from the ground level, but a more extensive inspection was not performed.

5.8.3 Findings and Recommendations
The existing concrete building is in good condition. It is recommended that the building is recoated. The
second floor storage space would be ideal for the future location for additional VFD panels should they
be required. There is ample space on the second floor to serve this function although it may require
relocation of the HVAC system currently housed in the space. It is anticipated that the building may require
additional inspections for rehabilitation in 10-15 years.
For the building site, it is recommended that the parking lot be milled and resurfaced. The current parking
lot has a remaining serviceable life of 0-5 years.
The Village has also expressed an interest in constructing a new building for utilities staff on the northwest
quadrant of the plant property. The construction of this building may also be an ideal location for the
above referenced future VFD panels which would require no relocation of the existing HVAC equipment.
Coordination with both the plant and utilities staff should be completed prior to commencing on this
effort.

5.9 Sulfuric Acid System
5.9.1 Description
The sulfuric acid system consists of a 10-ft diameter x 12-ft height linear high density polyethylene bulk
storage tank, concrete containment, 1.5 hp transfer pumps rated at 15 gpm at 18-ft TDH, 200 gallon day
tank and two (2) positive displacement chemical feed pumps. The bulk and day tanks were installed as
part of the original plant in 2000 and the day tanks were replaced in 2019 as part of the latest WTP
upgrades project.

5.9.2 Observations
From the visual inspection, it was determined that no upgrades have been made since the previous
assessment. The concrete secondary containment has no visible wearing or concerns. The chemical
pumps and associated piping did not show evidence of leaking, but all coatings appear to be showing their
age.

5.9.3 Findings and Recommendations
The complete sulfuric acid system is in fair condition. It is recommended that all applicable components
be recoated. It is anticipated that the pumps have a remaining serviceable life of 10-15 years. The piping
is in good condition and should be re-inspected in 5 years.

5.10 Sodium Hypochlorite System
5.10.1 Description
The sodium hypochlorite system consists of two (2) 10-ft diameter x 15-ft high nominal 8,750-gallon
insulated fiberglass reinforced plastic bulk storage tanks, concrete containment, 3 hp transfer pump rated
for 30 gpm at 30-ft TDH and five (5) positive displacement chemical feed pumps. The sodium hypochlorite
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system was installed with the reverse osmosis plant expansion in 2007 and the day tanks were replaced
in 2019 as part of the latest WTP upgrades project.

5.10.2 Observations
From the visual inspection, it was determined that two (2) new bulk tanks were installed recently. Records
indicate the installation was in 2015. The tanks did not appear to show any signs of aging or wear. The
concrete secondary containment has no visible wearing or concerns. The chemical pumps and associated
piping did not show evidence of leaking, but all coatings appear to be showing their age.

5.10.3 Findings and Recommendations
The sodium hypochlorite system is in good condition. It is recommended that all applicable components
be recoated. In addition, it is recommended that routine cleaning and maintenance be continued.
It is anticipated that the pumps have a remaining serviceable life of 15-20 years and replacement should
be made prior to that time.

5.11 Sodium Hydroxide System
5.11.1 Description
The sodium hydroxide system consists of a 10-ft diameter x 15-ft high nominal 8,750-gallon urethane
insulated linear high-density polyethylene bulk storage tank, concrete containment, 1 kW heating system,
1.5 hp transfer pump rated for 15 gpm at 18-ft TDH and two (2) positive displacement chemical feed
pumps. The sodium hydroxide system was installed with the reverse osmosis plant in 2000 and the bulk
and day tanks were replaced in 2019 as part of the latest WTP upgrades project.

5.11.2 Observations
From the visual inspection, it was determined that all tanks were installed recently. tanks did not appear
to show any signs of aging or wear. The concrete secondary containment has no visible wearing or
concerns. The chemical pumps and associated piping did not show evidence of leaking, but all coatings
appear to be showing their age.

5.11.3 Findings and Recommendations
The sodium hydroxide system is in good condition. It is recommended that all applicable components be
recoated. In addition, it is recommended that routine cleaning and maintenance be continued.
It is anticipated that the pumps have a remaining serviceable life of 15-20 years and replacement should
be made prior to that time.

5.12 Hydrogen Peroxide System
5.12.1 Description
The hydrogen peroxide system is not owned by the Village. It is part of a lease agreement with Evoqua.
Evoqua is responsible for maintenance and upkeep of the system. As such, it has not been included in this
assessment.

5.13 Standby Power
5.13.1 Description
The emergency generator is a 1000 kW unit. This generator is original to the RO plant.
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5.13.2 Observations
The emergency generator is 20 years old. It is working well for its age.

5.13.3 Findings and Recommendations
Typically, a generator of this type has a serviceable life of 30 years. It is recommended the generator
continues to be maintained and should be evaluated in 5 years to determine if replacement or rebuilding
is required. Additionally, a portable 200 kW generator has been contemplated as an option which should
be evaluated against anticipated future requirements.

5.14 Electrical – RO Plant MD200
5.14.1 Description
The MD200 unit is the main distribution (MD) switchgear located in the RO WTP and powers the SCADA
system for monitoring, trending and logging at the main control room and throughout the plant. The
MD200 is receives power from the utility company and has the capability to automatically switch power
to the 1000 kW emergency generator located at the WTP.

5.14.2 Observations
The MD200 is in good, working condition. The remaining life of the MD200 unit is over 15 years and is still
available from Eaton Cutler-Hammer.

5.14.3 Findings and Recommendations
It is recommended this unit continues to be maintained as required. Once time for replacement, the unit
should be moved to a more suitable location. The replacement costs below reflect replacement and
relocation.

5.15 Electrical – RO Plant MCC200
5.15.1 Description
The MCC200 unit is located in the MCC and switchgear room. This unit powers the HPP room and HSP
pump room bridge trolleys and hoists; the hypochlorite feed pumps and motor operated valve (MOV)
panel; the harmonic filter and associated VFDs and lighting panels; exhaust fans; scrubber recirculation
pumps; vacuum pump; chemical transfer pumps; scrubber blowers and high pressure pumps.

5.15.2 Observations
The MCC200 is in good, working condition. The remaining life of the MCC200 unit is over 10 years and it
is still available from Eaton Cutler-Hammer.

5.15.3 Findings and Recommendations
It is recommended this unit continues to be maintained as required. Once time for replacement, the unit
should be moved to a more suitable location. The replacement costs below reflect replacement and
relocation.

5.16 Summary of Findings
The table below has been developed to show the individual plant components as well as the engineer’s
opinion of condition resulting from the visual observations performed.
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Table 7: Overall RO Plant Condition

5 – 10 years
5 – 10 years
15 – 20 years
20+ years
20+ years

Opinion of Overall
Condition Resulting from
Visual Observation
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

5 years

15 – 20 years

Good

20 years
20 years
20 years

5 - 10 years
15 – 20 years
5 – 10 years

Fair
Good
Fair

Equipment
Component

Overall
Equipment Age

Estimated Remaining
Serviceable Life

Cartridge Filter 1
Cartridge Filter 2
High Pressure Pump 1
High Pressure Pump 2
High Pressure Pump 3
RO Train 1
RO Train 2
RO Train 3
Degasifier
Scrubber
Scrubber Pumps
Transfer Pump 1
Transfer Pump 2
Transfer Pump 3
Clearwell
RO Building
Sodium Hypochlorite
Tank
Standby Power
RO Plant MD200
RO Plant MCC200

20 years
23 years
20 years
20 years
10 years
20 years
13 years
10 years
20 years
20 years
10 years
20 years
20 years
10 years
20 years
20 years

20+ years
20+ years
10 – 15 years
15 – 20 years
0 – 5 years
10 – 15 years
20 – 25 years
10 – 15 years
10 – 15 years

As testing was not completed as part of this assessment update, it is assumed the recommendations
made in the initial assessment report are still valid.

5.17 Replacement and Rehabilitation Costs
The following is a summary of replacement costs for each recommended improvement during the fiveyear period it is estimated to occur. The values are provided in today’s dollars. The costs provided are
estimated based on current market value and recent experience. The costs provided include labor,
materials, equipment, contingency and engineering.
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Table 8: RO Plant – Projected Replacement and Rehabilitation Costs

Equipment Component
Cartridge Filters
High Pressure Pumps
RO Train 1
RO Train 2
RO Train 3
Degasifier and Scrubber 1
Degasifier and Scrubber 2
Scrubber Pumps
Transfer Pumps
Clearwell
Plant Recoating
New Facilities Building
Sulfuric Acid Tank
Sodium Hypochlorite Tank
Sodium Hydroxide Tank
High Service Pumps
Standby Power
RO Plant MD and MCC
TOTAL

0-5 Years

5-10 Years

10-15
Years

15-20
Years

20-40
Years
$102,000

$890,000

$445,000
$335,000
$335,000
$335,000
$445,000
$445,000
$90,000

$47,000

$25,000
$225,000

$370,000
$1,000,000
$62,000
$62,000
$66,000
$76,000

$38,000
$585,000
$610,000

$1,506,300

$1,522,000

$1,935,000

$1,206,000

$417,000
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6 Finished Water Storage & High-Service Pumping
6.1 Finished Water Storage
According to FAC 62-555.320, the finished water storage for the Village is required to meet peak water
demand, including fire flow.

6.1.1 2.0 MG Ground Storage
6.1.1.1 Description
The 2.0 MG ground storage tank is a circular pre-stressed concrete tank constructed in the mid-1990s.
The tank is 127-ft in diameter with a sidewall height of 21-ft.
6.1.1.2 Observations
From the visual inspection, no noticeable cracks or leaking was observed that would suggest a loss of
structural integrity or differential settlement. The exterior coatings appear to be showing their age. All
appurtenant facilities such as ladders, covers and fall protection, were all in good working condition.
An inspection of the tank interior was not performed.
6.1.1.3 Findings and Recommendations
The storage tank is in good condition. It is recommended that the tank is recoated. In addition, it is
recommended that routine cleaning and maintenance activities are continued. It is anticipated that the
tank has a remaining 20-25 years of remaining serviceable life.

6.1.2 0.75 MG Ground Storage
6.1.2.1 Description
The 0.75 MG ground storage tank is a circular pre-stressed concrete tank constructed in the mid-1990s.
The tank is 78-ft in diameter with a sidewall height of 21-ft.
6.1.2.2 Observations
From the visual inspection, no noticeable cracks or leaking was observed that would suggest a loss of
structural integrity or differential settlement. The exterior coatings appear to be showing their age. All
appurtenant facilities such as ladders, covers and fall protection, were all in good working condition.
An inspection of the tank interior was not performed.

6.1.3 Findings and Recommendations
The storage tank is in good condition. It is recommended that the tank is recoated. In addition, it is
recommended that routine cleaning and maintenance activities are continued. It is anticipated that the
tank has a remaining 15-20 years of remaining serviceable life.

6.2 High Service Pumps
6.2.1 Description
The four (4) high service pumps for the filter plant are all equipped with a 6.99-in diameter impeller and
40 hp motors. Three (3) of the pumps are located in the RO building and are all horizontal split case pumps.
Pumps 5 and 6 are equipped with 13-inch diameter impellers with 125 hp motors while pump 7 is
equipped with a 11.96-inch impeller and 75 hp motor. Pump 5 and 7 are variable speed and all pumps
utilize a suction and discharge 16-inch isolation butterfly valve and 16-inch silent check valve on discharge.
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The pump adjacent to the storage reservoir was replaced in 2011. Two (2) of the high service pumps
located in the RO building were installed in the late 1990s.

6.2.2 Observations
From the visual inspection, no leaks were observed. All associated piping was in good condition. The
exterior coatings appear to be showing considerable aging. No operational records were reviewed as part
of this effort however, conversations with operations staff has confirmed the transfer pumps have no
operational issues.

6.2.3 Findings and Recommendations
The high service pumps are in good condition considering their age. It is recommended that all applicable
components of the high service pumps are recoated. The Village should be advised that pump 5 and 7
should be replaced in the 0-5 years as they are approaching the end of their remaining serviceable life.
The remaining pump 6 should not require replacement for another 10-15 years.

6.3 Summary of Findings
The table below has been developed to show the individual plant components as well as the engineer’s
opinion of condition resulting from the visual observations performed.
Table 9: Overall Storage Condition

Equipment
Component

Overall
Equipment Age

Estimated Remaining
Serviceable Life

2.0 MGD
0.75 MGD

-

20 – 25 years
15 – 20 years

Opinion of Overall Condition
Resulting from Visual
Observation
Good
Good

As an internal inspection was not completed as part of this assessment update, it is assumed the
recommendations made in the initial assessment report are still valid.
The table below has been developed to show the individual plant components as well as the engineer’s
opinion of condition resulting from the visual observations performed.
Table 10: Overall High Service Pump Condition

Equipment
Component

Overall
Equipment Age

Estimated Remaining
Serviceable Life

HS Pump 1
HS Pump 2
HS Pump 3
HS Pump 4
HS Pump 5
HS Pump 6
HS Pump 7

30 years
30 years
15 years
9 years
30 years
15 years
30 years

5 – 10 years
5 – 10 years
15 – 20 years
15 – 20 years
0 – 5 years
10 – 15 years
0 – 5 years

Opinion of Overall Condition
Resulting from Visual
Observation
Fair
Fair
Good
Good
Poor
Fair
Poor
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6.4 Replacement and Rehabilitation Costs
The following is a summary of replacement costs for each recommended improvement during the fiveyear period it is estimated to occur. The values are provided in today’s dollars. The costs provided are
estimated based on current market value and recent experience. The costs provided include labor,
materials, equipment, contingency and engineering.
Table 11: Storage and HS Pumps - Projected Replacement and Rehabilitation Costs

Equipment Component

0-5 Years

2.0 MG Tank
0.75 MG Tank
HS Pump 1
HS Pump 2
HS Pump 3
HS Pump 4
HS Pump 5
HS Pump 6
HS Pump 7

$120,000
$85,000

TOTAL

$278,000

5-10 Years

10-15
Years

15-20
Years

20-40
Years
$952,500

$703,500
$36,500
$36,500
$36,500
$36,500

$36,500
$36,500
$36,500
$73,000

$36,500

$776,500

$952,500
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7 Distribution System
The distribution system consists of approximately 380,000 LF (72 miles) of pipe sized from 4-in to 16-in.
The system is comprised of AC, DI, PVC and HPDE pipe. The oldest sections of the distribution system were
installed in the 1950s and the system has expanded to meet the needs of the growing service area as a
result of increased development.
The distribution system connects the eastern and western peninsulas of the Village via three river
crossings. In addition, there are two intracoastal crossings to Jupiter Island. Specific information on the
characteristics of the crossings tested have been provided below:
•
•
•
•
•

8-in DI aerial crossing via the County Line Road bridge over the North Fork of the Loxahatchee
River
12-in DI subaqueous crossing under the North Fork of the Loxahatchee River near County Line
Road
10-in HDPE subaqueous crossing via directional drill under the North Fork of the Loxahatchee
River at the Tequesta Drive Bridge
12-in DI subaqueous crossing under the Indian River (Intracoastal Waterway) near the Jupiter
Point Marina
10-in DI subaqueous crossing under the Indian River (Intracoastal Waterway) at the A1A Bridge

The Village has a service agreement with the Town of Jupiter Inlet Colony as well as an agreement for bulk
water sale with South Martin Regional Utility via the Town of Jupiter Island. The point of bulk water sale
is located off Beach Road near the Blowing Rocks Nature Conservancy.
The distribution system has two emergency interconnects with the Town of Jupiter. The emergency
interconnects are located at the Utility/Public Works Maintenance Facility (10-inch) and on Country Club
Drive (8-inch). The 10-in emergency interconnect at the Utility/Public Works Maintenance Facility
previously served as a service connection for bulk water purchased from the Town of Jupiter. With the RO
plant expansion in 2007, the Village was able to meet the needs of their service area and the agreement
was allowed to expire. In its place, the Town of Jupiter and the Village developed an agreement for use of
potable water in the event of an emergency for either utility.

7.1 System Testing
7.1.1 Water Main Crossings
Of the five water main crossings, only one is aerial. The remaining four crossings are subaqueous. The
oldest subaqueous crossings were at the intracoastal. The 10-in A1A crossing was completed in the 1960s
and is constructed of ball joint DI pipe placed on the bottom of the waterway. Construction of the northern
intracoastal crossing near the Jupiter Point Marina and the subaqueous river crossing at County Line Road
were completed using similar methods. In 2009, the 10-in directional bore crossing was completed in
preparation for the Tequesta Drive Bridge project.

7.2 Maintenance and Records
7.2.1 Observations
As part of this assessment, the existing maintenance records were reviewed. It appears that maintenance
an exercising of the valves and hydrants, as well as system flushing, occurs on a routine basis. According
to Village records, flushing is done on a quarterly basis by public works staff. In addition, auto-flushers are
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installed at Rolling Hills, Nicole Circle, Leatherback Road, Country Club Drive, Turtle Creek Drive, Blowing
Rocks, and River Ridge. Six of the auto-flushers are programmed to flush 9,000 gallons per day with the
Country Club Drive flusher programmed to flush 18,000 gallons per day to maintain chlorine levels in the
distribution system.
A review of the main break records from 2018 – 2019 was also completed. During this review, it was
determined that there have been several breaks along a 6-in pipe along Willow Road (AC pipe installed in
the 1960s), a 4-in pipe along Waterway Road (AC pipe installed in the 1950s) and several sections of 6-in
and 8-in pipe near US1 (non-AC pipe installed in the 1970s). According to the PSC Depreciation Tables, the
following are the industry accepted life expectancies of the distribution main materials used in the Village.
Table 12: PSC Service Life Expectancy

Pipe Material
Plastic Pipe
Asbestos Cement
Cast Iron or Ductile Iron

Service Life Expectancy for
Class B Utility
45
40
40

It appears that areas with pipe between 40-60 years old are reaching or are currently beyond their
anticipated service life expectancy. The Village should anticipate breaks in these areas until rehabilitation
efforts can be completed. A basic phasing plan has been developed as part of this assessment for
consideration and can be found in Appendix A. Fifteen phases have been developed focusing on
completion of the main trunk lines and associated neighborhoods based to improve the infrastructure for
the greatest amount of residents first before moving on to more isolated areas in the Village. A basic
description of each phase has been included in Appendix B. Estimated replacement costs for each phase
have been provided in subsequent sections of this report.
The Village is currently working through a meter replacement program. The program commenced in 2015
and to date 1,350 meters have been replaced with automatic meter reads (AMRs) Sensus brand. The
program anticipates completion of the remaining 3,750 meters by September 2020.

7.2.2 Recommendations
The recommendations that follow are in addition to those made in the 2011 Facilities Assessment Report.
From discussions with staff, it is understood an AC pipe replacement program is not in place at this time
but is anticipated to start in the upcoming fiscal year. AC pipe was used in the construction of the original
portions of the distribution system from the 1950s making these portions almost 70 years old. Currently,
the Village’s system includes approximately 153,000 LF of AC pipe. The Village would benefit from
proceeding with an AC pipe replacement program. As the Village is an established, developed community,
it is suggested that the segments to be replaced be planned and coincide with other infrastructure
rehabilitation projects such as stormwater, paving, and sanitary systems to reduce the impacts to
residents, where possible. Given the age of the existing infrastructure, the Village should be aware that
areas may need to be prioritized if segments of the distribution system start to experience frequent
breaks.
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Testing of the distribution system’s DI pipe was not completed as part of this update as with the initial
facilities assessment. Previous recommendations indicated portions of the Village’s system should be
investigated with coupon sampling as a result of low C-factor results from the previous hydraulic model
runs. As several of the main breaks repaired since 2018 were located in areas utilizing non-AC pipe, the
previous assessment recommendations remain valid. After completion of the AC pipe replacement
program, the life expectancy of the remaining distribution system pipe will begin to expire. At this time,
the Village should begin an incremental replacement program of non-AC pipe as the AC pipe replacement
effort concludes.
It is recommended a valve and hydrant maintenance program for more routine testing be developed.
While records indicate flushing is done proactively by the Village, a more systematic approach may prove
to be beneficial to ensure even distribution of routine flushing and maintenance. The system should be
divided into sections and the valves and hydrants in each section should be exercised and inspected every
5 years. Additionally, due to their age, all subaqueous crossings should be leak tested annually.
It is recommended the Village logs the location of backflow preventers for ease of tracking the testing to
be performed annually by Village customers. Tracking information should include address of installation
and location on property, responsible party for completion of testing, serial number, size and age.

7.3 Replacement and Rehabilitation Costs
The following is a summary of replacement costs for each recommended improvement during the fiveyear period it is estimated to occur. The values are provided in today’s dollars. The costs provided are
estimates based on current market value and recent experience. The costs provided include labor,
materials, equipment, contingency and engineering.
Table 13: Estimated Cost for Phased AC WM Improvements

Phase

Estimated
Cost

Phase

Estimated
Cost

Phase

Estimated
Cost

WM-1
WM-2
WM-3
WM-4
WM-5

$750,000
$1,100,000
$1,805,000
$370,000
$950,000

WM-6
WM-7
WM-8
WM-9
WM-10

$765,000
$560,000
$1,100,000
$1,100,000
$1,650,000

WM-11
WM-12
WM-13
WM-14
WM-15

$1,200,000
$500,000
$1,660,000
$2,400,000
$650,000

TOTAL

$16,560,000

The individual WM replacement phased projects have been grouped to allow for no more than $4,000,000
to be allocated in each 5-year period. These estimates have been grouped according to the priorities
indicated above. It is recommended that the Village allocate more funds to this effort if able in a particular
period. The remainder of the mains throughout the Village is prioritized to be completed following the
completion of the AC pipe replacement program. In addition, distribution improvements recommended
include a valve and hydrant replacement and maintenance programs.
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Table 14: Distribution System - Projected Replacement and Rehabilitation Costs

Equipment Component

0-5 Years

5-10 Years

10-15
Years

15-20
Years

AC Main Replacement

$3,655,000

$2,645,000

$3,850,000

$3,360,000

$3,050,000
$19,068,000

Valve Maintenance and
Replacement Program

$165,000

$165,000

$165,000

$165,000

$655,000

Hydrant Maintenance and
Replacement Program

$660,000

$660,000

$660,000

$660,000

$2,640,000

TOTAL

$4,480,000

$3,470,000

$4,675,000

Other Main Replacement

20-40 Years

$4,185,000 $25,413,000

There have been discussions among the regulatory agencies to require the removal of AC pipe rather than
accepting abandonment in place resulting from innovative installation methods such as pipe bursting. All
costs above have assumed traditional trench methods will be employed with additional costs included for
AC pipe disposal.
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APPENDIX A: SYSTEM MAPS
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APPENDIX B: PROJECT SUMMARIES

INTRODUCTION
Enclosed are brief project summaries describing what work is intended to be completed in the cost
estimates included in the previous chapters. The project list is comprehensive of all items requested by
utility and plant operations staff. However, some projects may be considered a maintenance task rather
than a capital improvement effort.
The tasks that will require Village coordination, either for funding sources or scope, have been denoted
below.

PROJECT SUMMARIES
RAW WATER SUPPLY
The following are projects itemized for improvement of the production wells.
•

* WELL 7 – This well is anticipated to be rehabilitated in the next 10-15 years. The cost estimate
included replacement of valves, exposed piping, and recoating of the wellhead and discharge
piping within the existing protective structure. Pump replacement or well development was not
contemplated for this site but could be considered for subsequent efforts pending the Village’s
preference on relocation.

•

* WELL 8 – This well is anticipated to be rehabilitated in the next 10-15 years. The cost estimate
included replacement of valves, exposed piping, and recoating of the wellhead and discharge
piping within the existing protective structure. Pump replacement or well development was not
contemplated for this site but could be considered for subsequent efforts pending the Village’s
preference on relocation.

•

WELL 18 – This well is anticipated to be rehabilitated in the next 0-5 years. The cost estimate
included replacement of valves, exposed piping and recoating of the wellhead and discharge
piping. Pump replacement or well development was not contemplated for this site but could be
considered for subsequent efforts pending performance.

•

WELL 19 – This well is anticipated to be rehabilitated in the next 0-5 years. The cost estimate
included replacement of valves, discharge elbow, exposed piping and recoating of the wellhead
and discharge piping. Pump replacement or well development was not contemplated for this site
but could be considered for subsequent efforts pending performance.

•

WELL 20 – This well is anticipated to be rehabilitated in the next 0-5 years. The cost estimate
included replacement of valves (including installation of air/vac valve), discharge elbow, exposed
piping, and recoating of the wellhead and discharge piping. Pump replacement or well
development was not contemplated for this site but could be considered for subsequent efforts
pending performance.

•

* WELL 23 – This well is anticipated to be rehabilitated in the next 0-5 years. The cost estimate
included replacement of valves (including installation of air/vac valve), discharge elbow, exposed

piping, and recoating of the wellhead and discharge piping. Well relocation was not included in
the cost estimate but should be contemplated as a subsequent effort. A budget number for a new
surficial well is $750,000. Pump replacement or well development was not contemplated for this
site but could be considered for subsequent efforts pending the Village’s preference on
relocation.
•

WELL 24 – This well is anticipated to require continued, routine maintenance and a replacement
pressure gauge. Rehabilitation is planned for in 15-20 years.

•

WELL 25 – This well is anticipated to be rehabilitated in the next 5-10 years. The cost estimate
included replacement of valves, exposed piping and recoating of the wellhead and discharge
piping. Pump replacement or well development was not contemplated for this site but could be
considered for subsequent efforts pending performance. A budget cost for wellhead replacement
in 0-5 years has also been included.

•

WELL 26 – This well is anticipated to be rehabilitated in the next 10-15 years. The cost estimate
included replacement of valves, exposed piping, and recoating of the wellhead and discharge
piping. Pump replacement or well development was not contemplated for this site but could be
considered for subsequent efforts pending performance.

•

WELL 27 – This well is anticipated to be rehabilitated in the next 5-10 years. The cost estimate
included replacement of valves, exposed piping, and recoating of the wellhead and discharge
piping. Pump replacement or well development was not contemplated for this site but could be
considered for subsequent efforts pending performance. A budget cost for securing the wellhead
in 0-5 year has also been included.

•

WELL R1 – This well is anticipated to be rehabilitated in the next 15-20 years. The cost estimate
included replacement of valves, exposed piping, and recoating of the wellhead and discharge
piping. Pump replacement or well development was not contemplated for this site but could be
considered for subsequent efforts pending performance.

•

WELL R2 – This well is anticipated to be rehabilitated in the next 15-20 years. The cost estimate
included replacement of valves, exposed piping, and recoating of the wellhead and discharge
piping. Pump replacement or well development was not contemplated for this site but could be
considered for subsequent efforts pending performance.

•

WELL R3 – This well is anticipated to be rehabilitated in the next 15-20 years. The cost estimate
included replacement of valves, exposed piping, and recoating of the wellhead and discharge
piping. Pump replacement or well development was not contemplated for this site but could be
considered for subsequent efforts pending performance. A budget cost for recoating the existing
BPSV and repairs to the entrance door and framing in 0-5 years has also been included.

•

* WELL R4 - This well is anticipated to require rehabilitation in the next 10-15 years. The cost
estimate included replacement of valves, exposed piping, and recoating of the wellhead and

discharge piping. Pump replacement or well development was not contemplated for this site but
could be considered for subsequent efforts pending performance. The Village should also consider
performing SDI testing in 0-10 years and work to analyze the wells performance in conjunction
with recommendations made in 2014.
•

* RWM Rehabilitation – Coordination on scope is required with the Village.

FILTER PLANT
The following are projects itemized for improvement of the filter plant.
•

Filter Rehabilitation – The filters are anticipated for rehabilitation, including filter media
replacement and general repairs, at various intervals in the future. Coordination with the Village
on recommendations made in 2017 should be completed prior to commencement.

•

Surge Tank Modification – This tank is anticipated to require rehabilitation in 10-15 years. The
cost estimate included general maintenance and repair. The Village should also consider
performing a hydraulic analysis prior to this rehabilitation that was not contemplated in this
estimate.

•

Transfer Pump Replacements – It is anticipated these pumps are considered for replacement at
various future intervals. Pump recoating, while recommended, has been included in the plant
coating project.

•

Air Scour Blower Replacement – This blower unit is anticipated to require replacement of the
compressor in 5-10 years.

•

Wellfield #1 Switchgear – The switchgear is anticipated to require replacement in 0-5 years.
Coordination with the Village on replacement in kind will be required.

•

* Mobile Cleaning Station - Coordination on scope is required with the Village.

RO PLANT
The following are projects itemized for improvement of the RO plant.
•

Cartridge Filters – These filters are anticipated to require replacement in 20-40 years. While filter
recoating is recommended, it has been included in the plant coating project. Continued routine
maintenance is also recommended.

•

High Pressure Pumps – It is anticipated these pumps are considered for replacement at various
future intervals. Pump recoating, while recommended, has been included in the plant coating
project.

•

RO Trains – It is anticipated the membranes will require replacement at various future intervals.
Membrane replacement should also include rehabilitation of the membrane frames while off-line.
Frame recoating, while recommended, has been included in the plant coating project.

•

Degasifier and Scrubber - The degasifiers and scrubbers are anticipated to require rehabilitation
and media replacement at 10-15 years. Associated piping should also be replaced at that time.

•

Scrubber Pump – This pump is anticipated to require replacement in 20-40 years. While recoating
is recommended, it has been included in the plant coating project. Continued routine
maintenance is also recommended.

•

* Scrubber Line Flush - Coordination on scope is required with the Village.

•

Transfer Pumps – It is anticipated these pumps will be considered for replacement at various
future intervals. Pump recoating, while recommended, has been included in the plant coating
project.

•

Clearwell – This clearwell is anticipated to require replacement or rehabilitation in 20-40 years.
While recoating is recommended, it has been included in the plant coating project. Continued
routine maintenance is also recommended.

•

Plant Recoating – Most of the plant components require immediate recoating in 0-5 years. This
project cost also includes mill and resurfacing of the existing parking lot.

•

New Facilities Building – It is anticipated a new facilities building will be required. Placement has
been contemplated on the northwest quadrant of the plant property. This is anticipated to take
place in 0-5 years but is dependent on the Village’s urgency.

•

Sulfuric Acid Tank – This tank is anticipated to require rehabilitation in 0-5 years. This
rehabilitation includes replacement of tank, associated piping and pumps.

•

Sodium Hypochlorite Tank – This tank is anticipated to require rehabilitation in 10-15 years. This
rehabilitation includes replacement of tank, associated piping and pumps.

•

Sodium Hydroxide Tank – This tank is anticipated to require rehabilitation in 15-20 years. This
rehabilitation includes replacement of tank, associated piping and pumps.

•

Standby Power – This generator is anticipated to be replaced or rehabilitated in 5-10 years. This
would either require complete replacement of significant rehabilitation with purchase of a
smaller, 200 kW generator in addition to the larger generator rehabilitation.

•

RO Plant MD and MCC – These units are anticipated to require replacement in 10-15 years. This
cost includes complete replacement and relocation to a more suitable area and away from the
second floor in the RO building.

•

* Degasifier Expansion - Coordination on scope is required with the Village.

•

* Injection Point Upgrades - Coordination on scope is required with the Village.

•

* Reject Main Relocation - Coordination on scope is required with the Village.

•

* SCADA Upgrades - Coordination on scope is required with the Village.

STORAGE & HSP
The following are projects itemized for improvement of the storage and high service pumping facilities.
•

2.0 MG Tank – This tank is anticipated to require rehabilitation in 20-25 years. An additional
assessment should be performed in 10-15 years to coordinate on improvements to be completed.
A budget cost for recoating the existing tank in 0-5 years has also been included.

•

0.75 MG Tank – This tank is anticipated to require rehabilitation in 15-20 years. An additional
assessment should be performed in 5-10 years to coordinate on improvements to be completed.
A budget cost for recoating the existing tank in 0-5 years has also been included.

•

HS Pumps – It is anticipated these pumps are considered for replacement at various future
intervals. Pump recoating, while recommended, has been included in the plant coating project.

DISTRIBUTION SYSTEM
The following are projects itemized for improvements of the distribution system.
•

* AC Main Replacement – It is anticipated the existing AC water main is replaced in fifteen phases.
The following itemizes the proposed phasing plan.
o Phase WM-1 – Tequesta Drive Improvements
▪ Length – 3,960 LF
▪ Cost – $750,000
▪ Description – Project will commence at the intersection of Tequesta Drive and
Willow Road and continue west until Tequesta Drive and Riverside Drive.
o Phase WM-2 – Beach Road Improvements
▪ Length – 5,650 LF
▪ Cost – $1,100,000
▪ Description – The northern limits of this project will commence at Seawatch
Condo on Beach Road and continue north until the Claridge of Jupiter Island
Condo. The southern limits of this project will commence at Beach Road and A1A
and continue over the bridge and along Beach Road until the Cliveden of Jupiter
Island Condo.
o Phase WM-3 – Dover Neighborhood Improvements South
▪ Length – 13,150 LF

▪
▪

o

o

o

o

o

o

o

Cost – $1,805,000
Description – Project will include south of Riverside Drive and Tequesta Drive east
until Tequesta Drive and Fiesta Ave. Southern neighborhood limits are River
Terrace, Franklin Road and Division Street.
Phase WM-4 – Country Club Drive Improvements South
▪ Length – 2,500 LF
▪ Cost – $370,000
▪ Description – This project will commence at the intersection Country Club Drive
and Tradewinds Circle and continue north until Eastwinds Circle. The project will
also include Eastwinds Circle, Country Club Circle and Tradewinds Circle.
Phase WM-5 – Country Club Drive Improvements North
▪ Length – 6,500 LF
▪ Cost – $950,000
▪ Description – Project will commence at Country Club Drive and Eastwinds Circle
until 800 LF north of SE Riverside Terrace.
Phase WM-6 – Waterway Neighborhood Improvements
▪ Length – 7,600 LF
▪ Cost – $765,000
▪ Description – Project will include Harbor Road S and the neighborhood extents
from Waterway Road to Coconut Lane east until the Indian River.
Phase WM-7 – Point Drive Neighborhood Improvements
▪ Length – 5,200 LF
▪ Cost – $560,000
▪ Description – The project will commence at Tequesta Drive and Point Drive and
continue south to include Bay Harbor Road and Rio Vista Drive.
Phase WM-8 – Riverside Drive Improvements
▪ Length – 6,900 LF
▪ Cost – $1,100,000
▪ Description – The project will commence at the intersection of Tequesta Drive
and Riverside Drive and continue north until Riverside Drive and County Line
Road.
Phase WM-9 – Dover Neighborhood Improvements North
▪ Length – 9,280 LF
▪ Cost – $1,100,000
▪ Description – The project will include the intersection of Tequesta Drive and
Dover Rad to Willow Road from Seabrook Road to Tequesta Drive and including
Pinetree Circle, Ridgewood Circle, Azalea Circle, Camelia Circle, Holly Circle,
Westwood Avenue and Garden Street.
Phase WM-10 – Heritage Oaks Neighborhood Improvements
▪ Length – 14,800 LF
▪ Cost – $1,650,000
▪ Description – Project is for the entirety of the Heritage Oaks Neighborhood and
includes Cassia Lane, Canary Palm Way, Oak Tree Terrace, White Pelican Way,
Royal Tern Way, Mahogany Way, Buttonwood Way, Sea Oaks Lane, Seagrape

o

o

o

o

o

Lane, Heritage Oaks Lane, Heritage Drive, Banyan Way, Acorn Way, Laurel Leaf
Lane, and Girl Scout Road.
Phase WM-11 – Turtle Creek Neighborhood Improvements East
▪ Length – 6,930 KF
▪ Cost – $1,200,000
▪ Description – Project includes Concourse Drive east which includes Club Circle,
Paddock Circle, Spiritual Circle, Hitching Post Circle, Saddleback Circle, Saddleback
Road, Bridlepath Circle, Green Turtle Way, Sea Turtle Court, Terrapin Place, and
Leatherback Terrace.
Phase WM-12 – Countyline Neighborhood Improvements East
▪ Length – 9,150 LF
▪ Cost – $500,000
▪ Description – The project shall commence at Suddard Drive and County line Road
east until Mayo Drive including Arnold Drive, William Terrace, Mark Street, Moan
Road, Robert Street, Wingo Street, and Russell Street.
Phase WM-13 – Countyline Neighborhood Improvements West
▪ Length – 8,500 LF
▪ Cost – $1,660,000
▪ Description – Project shall commence at Hillcrest Drive and County line Road to
Jasmine Drive and County line Road and shall include Hibiscus Drive, Gardenia
Drive and Fernwood Drive.
Phase WM-14 – Turtle Creek Neighborhood Improvements West
▪ Length – 13,860 LF
▪ Cost - $2,400,000
▪ Descriptions – Project is for the entirety of Turtle Creek Drive and Loggerhead
Lane.
Phase WM-15 – Rolling Hills Neighborhood Improvements
▪ Length – 3,250 LF
▪ Cost – $650,000
▪ Descriptions – Project is for the entirety of the Rolling Hills Neighborhood and
includes Tiffany Way, Galway Court, Kerry Court, and Limerick Court.

•

Other Main Replacement – This project includes 5% of the remaining mains in the Village to be
replaced every year between years 20-40 years.

•

Valve and Maintenance Replacement – This project includes 2.5% of the remaining valves in the
Village to be replaced every year from 0-40 years.

•

Hydrant Maintenance and Replacement – This project includes 2.5% of the remaining fire
hydrants in the Village to be replaced every year from 0-40 years.

•

* Interconnect Valve Upgrades - Coordination on scope is required with the Village.

APPENDIX C: WELL SITE PHOTOS

WELL 7 (Site Visit – August 26, 2019)

WELL 8 (Site Visit – August 26, 2019)

WELL 18 (Site Visit – August 26, 2019)

WELL 19 (Site Visit – August 26, 2019)

WELL 20 (Site Visit – August 26, 2019)

WELL 23 (Site Visit – August 26, 2019)

WELL 24 (Site Visit – August 26, 2019)

WELL 25 (Site Visit – August 26, 2019)

WELL 26 (Site Visit – August 26, 2019)

WELL 27 (Site Visit – August 26, 2019)

WELL R1 (Site Visit – August 26, 2019)

WELL R2 (Site Visit – August 26, 2019)

WELL R3 (Site Visit – August 26, 2019)

WELL R4 (Site Visit – October 7, 2019)

APPENDIX D: WELL R4 ASSESSMENT REPORT

APPENDIX E: FILTER MEDIA ANALYSIS

MEMORANDUM
To:

Doug Chambers, Deputy Public Works Director
Michael Cuozzo, Village Manager

From:

William D. Reese, P.E.

Date:

January 26, 2018

Subject:

Village of Tequesta WTP; Filter Media Analysis

The Village of Tequesta Water Treatment Plant (WTP) has six pressure filters which require filter
media (silica sand and anthracite) for the ground water treatment filtration iron removal process. The
filter media has a normal life expectancy of approximately 7 to 10 years and should receive
inspections at regular intervals to track and document media condition, depth and operational
performance. Additional anthracite filter media was installed in all six pressure filters in 2014.
On December 7, 2017 and December 14, 2017, Kimley-Horn conducted a comprehensive filter
media inspection and evaluation consisting of visual inspection of the filters and filter media,
determination of media depth, and filter media sampling and analysis. Samples were collected for
each type of filter media (sand and anthracite) and sent to a geotechnical laboratory for testing. The
samples were tested for grain size distribution using sieve analysis in accordance with ASTM D 422.
The effective size (D10) and Uniformity Coefficient (Cu) were determined and compared to standard
specifications. The filter media (sand and anthracite) depths were measured to determine whether
an adequate amount of media was present. See Table 1 for the measured sand and anthracite
depths. The WTP 1984 record drawings (Sheet 7, Gee & Jenson) were used to determine the
original design media depth: 16” of Anthracite and 24” of Silica Sand
The geotechnical data and field measurements reveal the following:
1. The filter sand effective size in all six filters was adequate.
2. The anthracite effective size was between 0.32mm and 0.50mm.
3. The filter sand media depth in Filters No. 2 and Filter No. 4 is adequate at 24” and 25”
respectively. The sand media depth in Filters No. 1 was 14”.
4. Filter No. 3, No. 5 and No. 6 appeared to be all or mostly all anthracite and did not have
a measurable sand layer.
5. The anthracite media depth in Filter No. 1, No. 2, and No. 4 was 21”, 13”, and 14”
respectively.
It should be noted that the findings are consistent with normal filter operation and, due to the
hardness of the material, some attrition loss of anthracite is expected.
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Based on the filter media inspection, evaluation, and analysis from the field measurements and
geotechnical data, Kimley-Horn recommends the following:
•
•

Remove and replace the anthracite filter media with the quantities shown on Table 1 and
specified in Table 2.
Remove and replace the sand filter media with the quantities shown on Table 1 and specified
in Table 3.

Table 1: Filter Media Removal and Replacement Quantities
Filter No. 1
Measured Depth
Design Depth
Media to Remove
Filter Media
(inches)
(inches)
(inches)
Anthracite
21
16
21
Sand
14
24
Filter No. 2
Measured Depth
Design Depth
Media to Remove
Filter Media
(inches)
(inches)
(inches)
Anthracite
13
16
13
Sand
24
24
Filter No. 5
Measured Depth
Design Depth
Media to Remove
Filter Media
(inches)
(inches)
(inches)
Anthracite
38
16
38
Sand
0
24
Filter No. 4
Measured Depth
Design Depth
Media to Remove
Filter Media
(inches)
(inches)
(inches)
Anthracite
14
16
14
Sand
25
24
1
Filter No. 3
Measured Depth
Design Depth
Media to Remove
Filter Media
(inches)
(inches)
(inches)
Anthracite
28.5
16
28.5
Sand
0
24
Filter No. 6
Measured Depth
Design Depth
Media to Remove
Filter Media
(inches)
(inches)
(inches)
Anthracite
35
16
35
Sand
0
24
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(inches)
16
10
Media to Add
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16
Media to Add
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16
24
Media to Add
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16
24
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Table 2: Anthracite Specification
Effective size, mm
Uniformity coefficient, max
Specific Gravity
Hardness, Mohs Scale
Acid Solubility
Caustic Solubility
Friability
Percent Minimum Passing No. 8 sieve (2.38mm)
Percent Maximum Passing No. 25 sieve (0.71mm)
Table 3: Filter Sand Specification
Effective size, mm
Uniformity coefficient, max
Specific Gravity
Loss on Ignition
Percent Minimum Passing No. 16 sieve (1.19mm)
Percent Maximum Passing No. 50 sieve (0.3mm)

0.90 to 1.10
1.50
1.50 or greater
3.0 or greater
1 percent max.
2 percent max in 1 percent sodium
hydroxide solution at 190 F.
3 percent size reduction max.
98
2

0.45 to 0.55
1.50
2.60 min.
ASTM C25; 4 percent max.
98
2

It should be noted that proper procedures for acquiring and placing the new media should be
followed, including testing at the site to confirm specification compliance and proper washing during
placement.
Should you have any questions or wish to discuss this matter further, please do not hesitate to
contact my office.
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