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MEMO

To:  Mark Bantle, Rio Buena Vista H.O.A.
From: Michael Hartvigsen, P.E.

Cc:  DonOlsen, P.E.

Date: September 22, 2022

Re:  Rio Buena Vista Water and Sewer System Evaluation - Technical Memorandum

Epic Engineering has been contracted by the Rio Buena Vista Home Owners Association (RBV)
to evaluate the condition of their culinary water and sanitary sewer systems based on the current
standards of construction for the city of Needles, CA (City). This memorandum will provide a
detailed summery of the current condition of each of the two systems, as well as a professional
opinion of necessary repairs or improvement needed to bring the system to bring the systems up
to City standards.

BACKGROUND

RBYV is a residential community that runs northwest to southeast along the banks of the Colorado
River in Needles, CA. It consists primarily of two parallel roadways that loop at each end, with a
single point of access at the northwest end. Within the area accessed by the entrance of the
community, there are currently 124 residential homes, but only 118 homes are officially part of
the HOA. Today, RBV has a mixed population of both year-round and vacation residence.

The majority of the culinary water and sewer infrastructure located within RBV was designed by
Summit Engineering Corporation in 1994 and constructed around 1995. Some portions at the
southeast end appear to have been constructed at an earlier time for a different layout. Both the
culinary water and sewer systems were constructed as extensions to the existing systems with no
definitive features delineating the beginning or end of the system.

In 2016, the City hired the engineering firm Merrell Johnson to conduct a feasibility assessment
of RBV’s facilities to determine whether the City should assume ownership and maintenance of
the infrastructure. That report included a detailed evaluation of both the culinary water and
sanitary sewer systems and identified several major deficiencies in the systems that have been
reviewed and addressed in this report.

As part of this evaluation, an onsite investigation was conducted on July 14" and 15" of 2022.
While onsite, as much of the culinary water and sanitary sewer infrastructure that could be
observed from the surface, was inspected. This included water valves, fire hydrants, meter boxes,
the Pressure Reducing Valve (PRV) vault, manholes, the lift station, and access routes.
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CULINARY WATER SYSTEM

The existing culinary water system at RBV consists of a distribution pipe network of
approximately 3,850 linear feet, that is supplied with water from the City’s culinary water system
at the northwest end of the development. The system is also connected to the City’s system at the
southeast end through a PRV station. The RBV system contains 9 fire hydrants and 118 service
connections. There are 6 additional services connections that are connected to the system, but are
not part of RBV.

Figure 1 — Culinary Water System Overview




CONDITION OF THE SYSTEM

For culinary water infrastructure, the City has adopted the following design and construction
standards, which will be utilized as the base line for the evaluation:

- American Water Works Association (AWWA)

- Standard Specifications for Public Works Construction (Greenbook)
- Current Building & Plumbing Code

- City Standard Details and Specifications

The evaluation of the water system consisted of reviewing construction drawings generated by
Summit Engineering Corporation in 1994, exhibits from the City’s Master Plan document and
their hydraulic model, and an onsite investigation that took place on July 14" and 15" of 2022.
The construction drawings were utilized as the basis for the evaluation and, to the extent
possible, as many of the system components that could be observed from the surface, were
confirmed while onsite. The City’s Master Plan documents and hydraulic model were then used
to evaluate the performance of the system.

In general, it appears that the system was designed/constructed to the appropriate standards and

is in good condition. The following sections identify and summarize our observations of several
key system components:

Pressure Reducing Valve

The construction drawings indicated that a new 6-inch Pressure Reducing Valve (PRV) was to be
installed offsite at the southeast end of RBV where the system connects to the City’s waterline in
the adjacent subdivision. This PRV was located in the field, but was in a different location and
configuration than what was indicated on the construction plans. The vault is located in between
lots 42 and 43, approximately 10 feet from the adjacent subdivision property line. As seen in the
photos in Figure 2 below, the PRV did not include a bypass line. Typically, a bypass lines is
installed around a PRV to allow water to flow through the vault while the valve is taken offline
for maintenance and repairs. In this case, however, the area of reduced pressure downstream of
this valve, has a second connection with a PRV valve, which would provide the same function as
a bypass. For this reason, we do not believe that a bypass is necessary since the water can be
supplied through the other PRV.

In the PRV vault, a pressure gauge, located on the downstream side of the valve, was observed.
The pressure at the time of inspection was almost 120 psi. This may indicate that the valve is not
set properly or not working properly based on the City’s hydraulic model. The PRV vault also
showed signs of deterioration and cracking in the walls.

It should also be noted that the PRV is located at the downstream end of the system. Meaning
that the PRV does not serve any of the connections at RBV. Although it was installed with the
construction of RBV, it should technically be considered outside of RBV’s system.



Figure 2 — PRV }/ault Photos

Isolation Valves

Two isolation valves were found at the tee at the northwest end of RBV where water is fed into
the system. Two valves were also found at the southeast end, but it was unclear exactly which
lines the valves were on. The construction drawings for this area also showed a different
configuration than what was installed, making it difficult to confirm. It is likely however, that the
valves would be able to isolate a portion the system on that end, if not all of it. The is also an
isolation valve on the branch line in Beach Drive at the northwest end of RBV that appears to
loop back to the City’s main through the adjacent property.

One additional inline valve was found on the distribution line in Beach Drive near the southern
parking area between Beach Drive and Marina Drive and another inline valve was found on the
line in Marina Drive near the northern parking area between the two roads. The standard practice
in the industry is to provide isolation valves at tees and intermittently in long runs. The measured
distance between valves on Beach Drive was approximately 1,350 If. As a general rule of thumb
practice, inline valves are placed at a maximum spacing of 1,000 If.

Waterline Separation from Sewer Mains

In the Merrill Johnson report, one of the conclusions that they came to was that the waterlines
consistently failed to meet the minimum separation requirement established by the State
Department of Health Services and the County Environmental Health Department of 18 inches
of vertical separation and 10 feet of horizontal separation. Although it was not possible to
measure the existing physical separation of the lines, at grade field measurements were taken
where surface features, such as valves and manholes, were visible. Table 1 lists the location of
several field measurements and the resulting separation.

These rough measurements all indicated that the separation was fairly close to meeting the
requirement. Furthermore, a general note in the plans was found on sheet 2, under the Utility
Notes section, that called for all line to have a minimum of 10-feet of separation. Without any
further evidence to the contrary, we believe that the pipelines are likely in compliance and that
they do not need to be relocated or encased.



Table 1 — Horizontal Separation Field Measurements

Description/Location Spacing
Fire hydrant valve and sewer manhole at the pool 9 -4
Fire hydrant valve and sewer manhole at Lots 25 and 27 9 -4
Fire hydrant valve and sewer manhole at Lots 36 and 38 11°-2”
Isolation valve and sewer manhole at Lots 42 and 109 9’ -10”
Fire hydrant valve and sewer manhole at Lot 53 9 -4

Maintenance Access and Easements

There are also a few locations where the waterlines and fire hydrants extend onto the individual
lots. At the northwest end of Beach Drive, the construction drawings show a 6-inch waterline
crossing lot 81. In Marina Drive, the waterline crosses into lot 136 for a short distance. At the
southeast end, the main waterline and PRV vault connecting to the City’s waterline cross lot 42.
In addition to these instances, all of the 9 fire hydrants are located within lot boundaries. If the
City was to take over the system, they would need to have dedicated easements and deed
restrictions in place to maintain and repair those facilities.

Historical Repairs

Several historical repairs were discussed during the onsite investigation. The majority of the
repairs that RBV has made were on service laterals on the homeowner’s side of the meter. Two
repairs on the distribution piping were discussed, but the cause was unknown and there did not
appear to be any pattern or correlation between the two, which would be a sign of a specific
issue.

Fire Hydrants

During the onsite investigation, 8 of the 9 fire hydrants listed in the construction drawings were
located and inspected. Figure 3 shows the location of the fire hydrants on the construction
drawings and table 2 indicates the spacing between them along the pipe alignment. Some minor
damage to the fire hydrants was noted during the onsite investigation and one of the fire hydrants
had been painted to match the surrounding landscaping. Painting the fire hydrants to blend in
with the surroundings can make it difficult for fire fighters to locate the hydrants in an
emergency situation. For this reason, the hydrants are colored to stick out and be quickly located.

Table 2 — Fire Hydrant Spacing

Description Spacing Description Spacing
FH #1 to FH #2 275 If FH #4 to FH #6 415 If
FH #1 to FH #3 522 If FH #5 to FH #7 445 If
FH #2 to FH #4 485 If FH #6 to FH #8 390 If
FH #3 to FH #5 346 If FH #7 to FH #9 336 If
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RECOMMENDATIONS

Based on the standard adopted by the City of Needles that were defined previously in this report,
it is our professional opinion that the following inspections and/or improvements to the RVC
culinary water system should be conducted in order to bring it into compliance.

1. Valve operation: We recommend that each of the systems valves be open and closed to
verify proper operation. If any of the valves are found not to be operational, they should
be replaced.

2. lsolation valve installation: The measured distances between isolation valves on Beach
Drive is approximately 1,350 If, which exceeds the typical spacing standard for valves.

We recommend installing (1) inline valve on this line in Beach Drive near the parking lot
in the center of the development.



3. Fire hydrant operation: We recommend that each of the systems 9 fire hydrants be
opened and closed to verify proper operation. If any of the fire hydrants are found not to
be operational, they should be replaced.

4. Fire hydrant painting: The local fire regulations indicate that water systems on private are
to be painted safety yellow and that public fire hydrants should be painted red.
Depending on whether the water system is determined to be private or public, we
recommend paining them appropriately.

5. Leakage Testing: We recommend that the distribution pipes be pressure tested to verify
that there are no existing leaks in the pipe network. This will need to be conducted by
sections, between isolation valves. The process will require each service lateral, within
the section being tested, to be closed for several hours.

6. Easements: We recommend dedicating easements for the water lines that cross into lots
81, 136 and 42, as well as each of the 9 fire hydrants located on lots 79, 83, 130, 123,
100, 114, 108, 110, and at the pool.

COST ESTIMATES

A detailed cost estimate for each of the recommended tests or repairs described above has been
prepared and can be found in Appendix A. The costs have been summarized below in Table 3.

Table 3 — Summary of Testing/Improvement Cost Estimates

Description Estimated
Cost
Valve Replacement (if needed, per valve) $23,400
Isolation Valve Installation $23,400
Fire Hydrant Painting (9 total) $5,000
Fire Hydrant Replacement (if needed, per hydrant) $25,500
Leakage Testing (2 days) $5,000
Pipe Repairs (if needed, per section) $33,500
Easement Acquisition $14,000
SANITARY SEWER SYSTEM

The existing sewer system is made up of approximately 4,310 linear feet of gravity collection
pipe, 575 linear feet of 3-inch force main, 20 manholes, and a sewer lift station. A 10-inch
gravity main runs along Beach Drive, flowing downhill to the southwest, from just north of the
community pool to the southeastern end where it connects to the City’s sewer system. A separate
8-inch gravity sewer line runs north of the previously described line to the sewer lift station
located near the entrance of RBV. A third 8-inch gravity sewer line runs north from the southeast
end of the development to the lift station in Marina Drive. A fourth 8-inch gravity line runs north
from the pool to the lift station along the back of the lots between Beach and Marina Drives. The
lift station then pumps the sewage to the top end of the 10-inch southeast flowing gravity main in
Beach Drive through a 3-inch force main in Beach Drive.

The construction drawings indicated that all of the lots on the outside of the streets are connected
to the gravity mains in the streets and that the lots on the inside were intended to connect to
gravity mains at the back of the lots. However, a gravity line along the southeast half of RBV



was never installed and it is unclear how many lots were actually connected to the line in the
back of the lots on the northwest half.

Figure 4 — Sanitary Sewer System Overview
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There is also an 8-inch gravity sewer line that comes into the lift station from outside of RBV.
Based on the City’s mapping, the only service connection on this line is the Rivers Edge Golf
Course clubhouse and restaurant. RBV staff indicated that they have heard that new public
restroom facilities for the park, located just outside of the RBV to the northwest, have been
proposed and that they would be connected to this line. RBV is concerned that these new
facilities could have the potential to introduce large quantities of sand into the system due to the

proximity to the beach.



CONDITION OF SYSTEM

For sanitary sewer infrastructure, the City has adopted the following design and construction
standards, which will be utilized as the base line for the evaluation:

- Standard Specifications for Public Works Construction (Greenbook)

- Current Building & Plumbing Code

- City Standard Details and Specifications

Additionally, regulations established by the State of California and EPA for sewer collection will
be included in the evaluation.

The evaluation of the sewer system again consisted of reviewing construction drawings
generated by Summit Engineering Corporation in 1995, exhibits from the City’s Master Plan
document and their hydraulic model, the onsite investigation, and a video inspection report
generated by Redhawk Engineering in 2012. Both the construction drawings and the inspection
report were utilized as the basis for evaluation of the sewer and again, to the extent possible, as
many of the system components that could be observed from the surface, were confirmed. The
City’s Master Plan documents and model were then used to evaluate the performance of the
system.

In general, it appears that the system was also designed/constructed to the appropriate standards.
However, there were several changes to the plans and other operational concerns have been
identified. The following sections identify and summarize our observations the key system
components:

Collection System Piping

The Redhawk Engineering that report that was generated in 2012, provided a thorough list of
deficiency in the collection piping. Since the time of the report, RBV has corrected some of the
issues and has contracted with a company to clean the system twice a year. From their report we
have identified several that are still a concern. Table 4 provides a list of these issues and an
evaluation of the severity of the issue.

Table 4 —Summary of Improvements from Redhawk Engineering’s Report

# Description Location Severity
1 | “Dog leg” bends in 10” gravity line Beach Dr, Lot 32 High

2 | Pipe flooded, unable to video Marina Dr, Lots 74-79 Medium
3 | Pipe depression & hole (top of pipe) Easement, Lots 83/36 Medium
4 | Flat run in 10” gravity line Beach Dr, Lot 27 Medium
5 | Flatrunin 10” gravity line Beach Dr, Lots 30-31 Medium
6 | Pipe dip in 10” gravity line Beach Dr, Lot 23 Medium
7 | Bend in pipe/debris in 10” gravity line Beach Dr, Lot 20 Medium

In addition to Redhawk’s findings, one other issue was observed during the onsite investigation.
From the line coming from the golf course clubhouse and restaurant into the lift station, it

appeared that there was some buildup of grease on the pipe opening. RBV indicated that they do
have a lot of grease in their system and believe that it is coming from the restaurant offsite. If an



oil and grease separator is not installed at the restaurant, the grease from it would be a major
contributing factor to the buildup and odors problems RBV is experiencing.

Manholes

During the onsite inspection, a number of the manholes were inspected. In the 10-inch gravity
line downstream of the force main discharge manhole, some minor corrosion on the underside of
the manhole lids was observed. The force main discharge manhole however, was severely
corroded. Although hydrogen sulfide gas can be produced in any section the collection system, it
appears that it is being produced in great quantities in the force main.

Lift Station

The RBV lift station consists of a 5-foot diameter, 15-foot deep fiberglass basin with a duplex
pumping system. In addition to the two pumps in operation, RBV keeps a spare pump that they
rotate out and rebuild as the operating pumps ware out.

The existing lift station is located in a median area at the entrance of RBV. The electrical
equipment and controller are mounted to two poles, directly adjacent to the basin. In this
location, both the basin and the above ground equipment are very vulnerable to being damaged
by vehicles and trailers. Because of the critical nature of the lift station, as well as the safety of
the public, it is important to protect this facility and keep it secured from vandalism. Both the
electrical/control equipment and the lift station basin were securely locked at the time of
inspection. However, it was noted that the hinges on the lid to the basin were severely
deteriorated and should be replaced.

Figure 5 — Lift

Station
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Lift Station Pump Cycle Intervals

During the onsite investigation, an attempt was made to measure the pump cycle intervals of the
lift station in order to analyze the capacity and functionality of the lift station. However, it was
later determined that there had been more sewage in the basin that normal, so the measurements
were not considered because they did not accurately represent a normal cycle.

Over the years, RBV indicated that they have had several issues with noxious odors in the area
along the lift station force main alignment. With some guidance from Redhawk Engineering, a
water injection system was installed in a manhole upstream of the lift station that could be turned
on during low usage periods to cycle the pumps more frequently. Although the situation
improved, RBV staff indicated that it was still an issue. During the onsite inspection, a strong
odor was observed at the lift station, along the force main, and along the gravity main
downstream of the force main discharge. The strong smells in these locations are indicative of
the sewage going septic while it sits in the lift station or force main.

Lift Station Capacity

Due to the additional sewage in the basin at the time of the site inspection, the lower half of the
lift station basin could not be observed. Only the diameter of the basin, the depth to the invert to
the east (Beach Drive), and depth to the top of the what is assumed to be the lag pump float,
could be measured. These measurements were compared to a hand sketch of the lift station that
was provided by RBV. The diameter and invert elevation matched what was provide in the
sketch. The float elevations, however, did not.

Assuming that the invert elevations for all inlets and the base of the basin, as indicated on the
sketch, are correct, the lift station should have approximately 430 gal of storage capacity from
the lowest inlet invert elevation to the top of the pumps.

Lift Station Pump Sizing

The information provided by RBV indicates that the pumping system is a duplex grinder pump
system. The current pumps were installed in 2009 or 2010. A pump curve for this model of pump
was found on the internet and some rough headloss calculations were completed to determine
that the pump have an anticipated capacity of 75 gpm. In a 3-inch diameter force main, this
would produce velocities of around 3 ft/s, which is the recommended velocity for sewer force
mains.

For the mixed demographics of both vacation and year-round residence at RBV, the sizing and
cycling of the pumps is critical. If the pumps are too small, the lift station will back up regularly
during the peak flows over the weekend. If they are too big, then the 3-inch force main would
need to upsized to keep velocities from getting too high and causing the formation of hydrogen
sulfide gas. Because the force main was sloped such that the pumps are pushing the sewage
uphill to the entire way to the discharge manhole, increasing the size of the force main would
increase the amount of sewage sitting in the pipe when it is not running, which would only
worsen the issue they are having with the sewage sitting too long. In discussing the operation of
the lift station with RBV staff, it does not appear that the pumps have historically had any issue
keeping up with the demand during the peak flows. For these reasons, we believe that the pumps
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are sized appropriately for the current conditions, and that issues with odor and pipes backing up
will be resolved by adjusting the float elevations in the lift station.

Lift Station Emergency Power

The lift station is connected to the City’s power distribution grid. However, it does not currently
have a backup source of power. With the limited storage capacity in the lift station basin, a loss
of power would likely cause the sewer to back up into the upstream pipes and manholes in a
relatively short amount of time.

Maintenance Access and Easements

One of the major concerns with the gravity line that runs along the back of the lots between
Beach Drive and Marina Drive is the ability to access and maintain this line with large
maintenance equipment. During the onsite investigation, this area was inspected. Several of the
yards have permanent landscape features including block retaining walls, fences, and the RBV
monument sign, as shown in Figure 6. These features make accessing the line difficult or
impossible and would make repair work time consuming and costly.

Figure 6 — Back of Lot Sewer Alignment Photos

There are also a few other locations were the sewer infrastructure crosses onto lot boundaries for
short distances. At the northwest end, near the entrance to RBV, the sewer force main cross
underneath the sidewalk and curb and gutter at lot 82. At the southeast end, next to lot 41, the
construction drawings show a main extending southeast to service lots 39 and 40. During the
onsite inspections, no manhole or other surface improvements could be found to confirm the
existence of this line. RBV indicated that they have left lot 39 vacant as a community access to
the waterfront, and that lot 40 is a private lot. Depending on how the legal access to that lot is
defined the sewer line may also need an easement.
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RECOMMENDED IMPROVEMENTS

Based on the standard adopted by the City of Needles, the State of California, and the EPA that
were defined previously in this report, it is our professional opinion that the following
inspections and/or improvements to the RVB sanitary sewer system should be conducted in order
to bring it into compliance.

1. Collection System Piping: Table 5 below contains the list of the piping repairs generated
from the Redhawk Engineering report and the recommended actions for their mitigation.

Table 5 — Collection Pipe Improvement Recommendations

# Description Recommendation
1 | “Dog leg” bends in 10-inch gravity line | Repair with (2) new manholes and straight pipe
in between.
2 | Pipe flooded, unable to video Adjust lift station floats to keep the inlets from
being submerged (lower high level on float).
3 | Pipe depression & hole (top of pipe) Install repair coupling
4 | Flat run in 10-inch gravity line Reinstall gravity main with consistent slope. A

more in-depth evaluation is needed to verify the
feasibility of this repair.

5 | Flat run in 10-inch gravity line Reinstall gravity main with consistent slope. A
more in-depth evaluation is needed to verify the
feasibility of this repair.

6 | Pipe dip in 10-inch gravity line Replace section of pipe. A more in-depth
evaluation is needed to verify the feasibility of
this repair.
7 | Bend in pipe/debris in 10-inch gravity Replace section of pipe. A more in-depth
line evaluation is needed to verify the feasibility of
this repair.

2. Manhole Replacement: Due to the severe corrosion in the force main discharge manhole
and the debris found in the downstream pipes, we recommend replacing the manhole and
lining it with a corrosion resistant liner to prevent future damage. This work however,
should not be completed until after the pump cycle issue has been resolved.

3. Lift Station Security: Due to the hazardous and critical nature of the lift station, we
recommend that bollards be installed on 4 sides of the lift station to protect if from
vehicular damage and that the hinges on the basin lid be replaced to properly secure it.

4. Pump Cycle Intervals: Due to the odors and corrosion observed around the force main, it
appears that the sewage in the force main, and possibly the lift station basin, may be
sitting for too long. We recommend that the float elevations be evaluated and set such
that the pumps are cycling regularly and the storage is all located beneath the elevation of
the other pipe inlets so that the sewage is not backing up in the pipes. If the pump start
and stop elevations can be relatively close together, this will help to shorten the pumping
intervals during the low flows, and decrease the time the sewage is stagnant. This
approach will also give the lag pump as much capacity as possible to accommodate the
peak flows and prevent the pipes from backing up. Additionally, the volume of sewage in
the force main when it is full was calculated to be 190 gallons. If the floats can be set so
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that at least 190 gallons (16 inches of separation) are pumped with each cycle, then all of
the sewage will be pumped out with each cycle.

5. Emergency Power: Due to high peak demand and the limited storage capacity of the lift
station basin, and as a general practice, we recommend installing a manual transfer
switch with wiring to a panel that contains connections compatible with the City’s mobile
backup generator. This will allow for a backup generator to be connected during a power
outage and run the lift station as needed.

6. Maintenance Access: In order to clean and maintain the existing sewer line located at the
back of the houses, a sufficient access route up to and directly adjacent to the manholes
must be provided for the standard vac trucks typically used by the City for cleaning the
system. We recommend grading a pad adjacent to the manhole at the pool and obtaining
an access easement through the vacant lot 131 or by some other means. Additionally, an
easement with deed restrictions on permanent landscaping and structures should be
provided along the alignment. We also recommend dedicating easements for the force
main that crosses lot 81 and the main in lots 39 and 40 if it exists.

COST ESTIMATES

A detailed cost estimate for each of the recommended tests or repairs described above has been
prepared and can be found in Appendix A. The costs have been summarized below in Table 6.

Table 6 — Summary of Testing/Improvement Cost Estimates

Description Estimated Cost
Collection Pipe Repair No. 1 $95,000
Collection Pipe Repair No. 3 $17,600
Collection Pipe Repair No. 4 & 5 $122,100
Collection Pipe Repair No. 6 $36,400
Collection Pipe Repair No. 7 $33,600
Force Main Discharge Manhole Replacement $31,000
Lift Station Security Improvements $9,700
Float Elevation Study and Adjustments $2,000
Emergency Backup Generator Connection $19,500
Back of Lot Manhole Access Improvements $20,000
Easement Acquisition $24,000
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APPENDIX A

CULINARY WATER IMPROVEMENT COST ESTIMATES
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CULINARY WATER SYSTEM REPAIRS

Total Costs

ESTIMATE OF CONSTRUCTION COSTS =
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!E&
EXISTING VALVE REPLACEMENT
Material Qty. | um Unit Cost Total

1|Mobilization 1 LS $6,000.00 $6,000
2|Traffic Control 1 LS $2,000.00 $2,000
3|Excavation & Haul Off 5 cy $150.00 $750
4|Engineered Fill Placement & Compaction 5 cy $200.00 $1,000
5|Roadbase Placement & Compaction 2 TON $250.00 $500
6|Asphalt Replacement 50 SF $20.00 $1,000
7(8" Gate Valve 1 EA $2,500.00 $2,500
8(8" Sleeve 2 EA $1,200.00 $2,400
Subtotal $16,150
Contingency 20% $3,350
Engineering and Administration $3,900

$23,400




CULINARY WATER SYSTEM REPAIRS

Total Costs

ESTIMATE OF CONSTRUCTION COSTS -
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
ISOLATION VALVE INSTALLATION
Material Qty. | um Unit Cost Total

1|Mobilization 1 LS $6,000.00 $6,000
2|Traffic Control 1 LS $2,000.00 $2,000
3|Excavation & Haul Off 5 cy $150.00 $750
4|Engineered Fill Placement & Compaction 5 cy $200.00 $1,000
5|Roadbase Placement & Compaction 2 TON $250.00 $500
6|Asphalt Replacement 50 SF $20.00 $1,000
7(8" Gate Valve 1 EA $2,500.00 $2,500
8(8" Sleeve 2 EA $1,200.00 $2,400
Subtotal $16,150
Contingency 20% $3,350
Engineering and Administration $3,900

$23,400




CULINARY WATER SYSTEM REPAIRS

ESTIMATE OF CONSTRUCTION COSTS =
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!E&
FIRE HYDRANT REPLACEMENT
Material Qty. | um Unit Cost Total

1|Mobilization 1 LS $6,000.00 $6,000
2|Traffic Control 1 LS $1,000.00 $1,000
3|Excavation & Haul Off 5 cy $150.00 $750
4|Engineered Fill Placement & Compaction 5 cy $200.00 $1,000
5|Roadbase Placement & Compaction 2 TON $250.00 $500
6|Landscape Restoration 1 LS $1,800.00 $1,800
7|Fire Hydrant Assembly 1 EA $6,500.00 $6,500
Subtotal $17,550
Contingency 20% $3,650
Engineering and Administration $4,300

Total Costs

$25,500




CULINARY WATER SYSTEM REPAIRS
ESTIMATE OF CONSTRUCTION COSTS

prepared by Epic Engineering, P.C, as of 9/13/22 eEG!E&
LEAKAGE TESTING
Material Qty. | um Unit Cost Total
1|Travel/Accomodations 1 LS $1,000.00 $1,000
2|2 Man Crew for 2 Days 16 HRS $250.00 $4,000
Total Costs

$5,000




CULINARY WATER SYSTEM REPAIRS

Total Costs

ESTIMATE OF CONSTRUCTION COSTS -
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
PIPELINE REPAIRS
Material Qty. | um Unit Cost Total

1|Mobilization 1 LS $6,000.00 $6,000
2|Traffic Control 1 LS $3,000.00 $3,000
3|Excavation & Haul Off 20 CY $100.00 $2,000
4|Engineered Fill Placement & Compaction 20 cy $175.00 $3,500
5|Roadbase Placement & Compaction 5 TON $180.00 $900
6|Asphalt Replacement 160 SF $16.00 $2,560
7(8" PVC Pipe 20 LF $180.00 $3,600
8(8" Sleeves 2 EA $800.00 $1,600
Subtotal $23,160
Contingency 20% $4,740
Engineering and Administration $5,600

$33,500
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SANITARY SEWER SYSTEM REPAIRS

Total Costs

ESTIMATE OF CONSTRUCTION COSTS -
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
DOG LEG BEND REPLACEMENT (COLLECTION PIPING NO. 1)

Material Qty. | um Unit Cost Total
1|Mobilization 1 LS $6,000.00 $6,000
2|Traffic Control 1 LS $2,000.00 $2,000
3|Excavation & Haul Off 35 cy $100.00 $3,500
4|Engineered Fill Placement & Compaction 30 cy $175.00 $5,250
5|Roadbase Placement & Compaction 5 TON $200.00 $1,000
6|Bypass Pumping 1 LS $6,000.00 $6,000
7|Asphalt Replacement 180 SF $16.00 $2,880
8(8" PVC SDR-35 Sewer Pipe 20 LF $160.00 $3,200
9(48" Concrete Manhole 2 EA $18,000.00 $36,000

Subtotal $65,830
Contingency 20% $13,270
Engineering and Administration $15,900

$95,000




SANITARY SEWER SYSTEM REPAIRS

ESTIMATE OF CONSTRUCTION COSTS -
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
PIPE HOLE REPAIR (COLLECTION PIPING NO. 3)

Material Qty. | um Unit Cost Total
1|Mobilization 1 LS $4,000.00 $4,000
2|Excavation & Haul Off 8 cY $200.00 $1,600
3|Engineered Fill Placement & Compaction 8 cy $180.00 $1,440
4|Roadbase Placement & Compaction 1 TON $200.00 $200
5|8" Repair Coupling 1 EA $800.00 $800
6|Landscape Replacement 1 LS $4,000.00 $4,000

Subtotal $12,040
Contingency 20% $2,560
Engineering and Administration $3,000

Total Costs

$17,600




SANITARY SEWER SYSTEM REPAIRS

Total Costs

ESTIMATE OF CONSTRUCTION COSTS -
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
FLAT RUNS (COLLECTION PIPING NO. 4 &5)

Material Qty. | um Unit Cost Total
1|Mobilization 1 LS $6,000.00 $6,000
2|Traffic Control 1 LS $3,000.00 $3,000
3|Excavation & Haul Off 134 cY $100.00 $13,400
4|Engineered Fill Placement & Compaction 130 cy $175.00 $22,750
5|Roadbase Placement & Compaction 20 | TON $200.00 $4,000
6|Bypass Pumping 1 LS $6,000.00 $6,000
7|Asphalt Replacement 650 SF $16.00 $10,400
8(8" PVC SDR-35 Sewer Pipe 100 LF $160.00 $16,000
9|8" Repair Couplings 4 EA $800.00 $3,200

Subtotal $84,750
Contingency 20% $16,950
Engineering and Administration $20,400

$122,100




SANITARY SEWER SYSTEM REPAIRS

Total Costs

ESTIMATE OF CONSTRUCTION COSTS -
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
PIPE DIP REPLACEMENT (COLLECTION PIPING NO. 6)

Material Qty. | um Unit Cost Total
1|Mobilization 1 LS $5,000.00 $5,000
2|Traffic Control 1 LS $2,000.00 $2,000
3|Excavation & Haul Off 35 cy $100.00 $3,500
4|Engineered Fill Placement & Compaction 35 cy $175.00 $6,125
5|Roadbase Placement & Compaction 5 TON $200.00 $1,000
6|Asphalt Replacement 170 SF $16.00 $2,720
7(8" PVC SDR-35 Sewer Pipe 20 LF $160.00 $3,200
8|8" Repair Couplings 2 EA $800.00 $1,600

Subtotal $25,145
Contingency 20% $5,155
Engineering and Administration $6,100

$36,400




SANITARY SEWER SYSTEM REPAIRS

ESTIMATE OF CONSTRUCTION COSTS -
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
PIPE BEND REPLACEMENT (COLLECTION PIPING NO. 7)

Material Qty. | um Unit Cost Total
1|Mobilization 1 LS $5,000.00 $5,000
2|Traffic Control 1 LS $2,000.00 $2,000
3|Excavation & Haul Off 12 CY $150.00 $1,800
4|Engineered Fill Placement & Compaction 4 cy $175.00 $700
5|Roadbase Placement & Compaction 2 TON $300.00 S600
6|Asphalt Replacement 70 SF $16.00 $1,120
7148" Concrete Manhole 1 LF $12,000.00 $12,000

Subtotal $23,220
Contingency 20% $4,780
Engineering and Administration $5,600

Total Costs

$33,600




SANITARY SEWER SYSTEM REPAIRS

ESTIMATE OF CONSTRUCTION COSTS -

prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
FORCE MAIN DISCHARGE MANHOLE REPLACEMENT
Material Qty. | um Unit Cost Total

1|Mobilization 1 LS $5,000.00 $5,000
2|Traffic Control 1 LS $1,000.00 $1,000
3|Excavation & Haul Off 6 cy $100.00 $600
4|Engineered Fill Placement & Compaction 2 cy $250.00 $500
5|Roadbase Placement & Compaction 1 TON $500.00 $500
6|Asphalt Replacement 50 SF $16.00 $800
7148" Concrete Manhole & Liner 1 EA $15,000.00 $15,000
Subtotal $23,400
Contingency 10% $2,400
Engineering and Administration $5,200

Total Costs

$31,000




SANITARY SEWER SYSTEM REPAIRS

ESTIMATE OF CONSTRUCTION COSTS —
prepared by Epic Engineering, P.C, as of 9/16/22 eEG!EQ,,G
LIFT STATION SECURITY IMPROVMENTS
Material Qty. | um Unit Cost Total

1|Mobilization 1 LS $1,000.00 $1,000
2|Bollard Installation 4 EA $1,200.00 $4,800
3|Lid Replacement 1 LS $1,200.00 $1,200
Subtotal $7,000
Contingency 10% $700
Engineering and Administration $2,000

Total Costs

$9,700




SANITARY SEWER SYSTEM REPAIRS

ESTIMATE OF CONSTRUCTION COSTS =

prepared by Epic Engineering, P.C, as of 9/16/22 eEG!EQ,,G

EMERGENCY BACKUP GENERATOR CONNECTION

Material Qty. | um Unit Cost Total

1|Mobilization 1 LS $1,000.00 $1,000
2|Maual Transfer Switch & Equipment 1 LS $8,000.00 $8,000
3|Equipment Mounting Frame & Enclosure 1 LS $4,500.00 $4,500
Subtotal $13,500
Contingency 20% $2,700
Engineering and Administration $3,300
Total Costs $19,500




SANITARY SEWER SYSTEM REPAIRS

ESTIMATE OF CONSTRUCTION COSTS —
prepared by Epic Engineering, P.C, as of 9/13/22 eEG!EQ,,G
BACK OF LOT ACCESS IMPROVEMENTS
Material Qty. | um Unit Cost Total

1|Mobilization 1 LS $5,000.00 $5,000
2|Finish Grading 1000 | SF $8.00 $8,000
3|Remove of Obsructions 1 LS $1,500.00 $1,500
4|Engineered Fill 10 cy $175.00 $1,750
5|Roadbase 30 | TON $200.00 $6,000
Subtotal $14,500
Contingency 10% $1,500
Engineering and Administration $4,000

Total Costs

$20,000
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