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TOPIC: EVALUATION OF TOWN-OWNED SEWER SYSTEM

SUBJECT TITLE: King Engineering Sewer System Evaluation Presentation

EXPLANATION: On August 23, 2011, the Commission unanimously approved King Engineering to conduct an
evaluation of the Town owned sanitary sewer system, recommend improvements, prepare cost estimates and
develop a Sanitary Sewer Capital Improvements Plan. King’s report is Exhibit 1 to this agenda item.

King’s contract called for them to review the videos produced by our contractor, Televac, of the sewer lines to
determine needed repairs, to evaluate the extent to which the Town is experiencing infiltration and inflow (1&I),
to evaluate the condition of our two lift stations, to test the flow meters to determine if they are accurate, and a
number of other evaluative procedures and analyses.

Gravity Sewer Line Repair/Rehab

King has recommended repairing all the sewer mains that received a NASCO score of (5) five these are the lines
that are in the worst shape and have the greatest amount of I&I. ( Infiltration is when groundwater enters the
sewer system through cracks and holes in the pipes. Inflow is direct runoff from illegal connection such as gutters
or drains both forms of 1&I are literally money down the drain.) A detailed explanation can be found on page 25
of the evaluation. King estimates the cost for these repairs — which are a combination of grouting, lining existing
sewer pipes (which can be done without digging up the streets, and some point repairs (which involve digging up
the roadways) is $500,000 for construction and & 75,000 for inspection.

In Table 1 in this agenda item, we have shown King’s recommended Capital Improvement Plan and Project
Schedule (CIPPS). It calls for aggressive action in addressing the items that would reduce the greatest amount of
1&I (infiltration & inflow). While we suggested King set an aggressive schedule, we are realizing that it is
unlikely that all the repairs could get done in FY 2012 and recommend that any projects not completed be
budgeted in FY 2013. We do agree that these should be done as quickly as possible so that we can reduce I&I,
which will reduce the amount of flow we send to Pompano for treatment and, therefore, our costs.

As you know, Mathews Consulting is creating construction bid specifications that will allow the Town to proceed
more quickly on infrastructure repairs. We have advised them to include the lining, point repairs , and other sewer
system repairs (exclusive of grouting) in those specifications.
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Lateral Lines Evaluation

In the past the Town has focused on cleaning, televising and repairing only the main lines and not the laterals
leading to the properties. To the best of my knowledge the laterals have never been televised. King recommends
that all the laterals be televised so that the Town will have a complete picture of the entire system. Without doing
so, they cannot estimate whether the laterals need repair or replacement. We also sought their guidance on how
often the Town should be televising the sewer lines and they recommended that we do it less frequently than we
currently do; instead of doing the entire Town system over a two year period, they suggest a three year period.

As a result, last month Tele Vac was instructed to start this process starting at the south end of Town and working

North using the funds already in the FY2012 sewer operating budget for televising the lines. To date Tele Vac has
completed Coodrington and Imperial and will continue moving North in the residential areas before moving to the
Business and Beach area. Tele Vac will also mark the sewer clean outs that should be at the edge of the right of
way at every property but have been covered over time by grass, asphalt or driveways. King’s estimated total cost
to televise, mark the clean outs and make repairs was $94,900. King also estimated that it will cost $12,800 to
review the data from televising the laterals. Once the laterals are televised and reviewed it is almost certain
there will be additional repairs required.

We budgeted $80,000 total in the FY12 budget for televising and had spent $25,000 early in the fiscal year on
sewer line repairs; that leaves $55,000 to do the lateral televising. We will need the Commission to appropriate
the additional funds ($53,000) from the Sewer Fund Balance to complete televising the laterals and evaluate the
results.

Town Staff will follow behind Tele Vac inspecting each clean out making repairs where possible and placing a
valve box over top of the clean out. This will provide the homeowner with an easy access point to their sewer
system in the event they have a blockage. This will also give Town Staff an invaluable tool in determining where
the blockages are when residents call and say they have a blockage and don’t know if it’s their blockage or the
Town’s. Town Staff would be able to access the clean out at the right of way and make a determination
immediately. It should be noted that some clean outs may not be able to be uncovered as some have already been
found under expensive paver or concrete driveways. Town Staff will notify the property owner and mark the
sewer map where the clean out should be located.

Other Repairs

King has recommended minor repairs to the pump stations and generator that could be completed in FY2012
with monies already budgeted in the pump station maintenance account.

Sewer System Capacity Evaluation

All of the respondents to our scope of services for the sewer system evaluation recommended that the Town have
a Sewer System Capacity Evaluation done as part of this study. King advises this is standard practice in all sewer
CIPs. Such an evaluation projects the potential growth of the Town and the demand that could place on the sewer
system to determine if larger lines are needed. Because of the cost of such an evaluation ($50,000) and the fact
that Town’s 3 story height limitation limits how much development can take place; Town staff did not
recommend that study. There is available capacity in the system currently and King will speak to that at Thursday
evening’s meeting. Whether that capacity is sufficient to absorb the sewer flows if the Town developed to
maximum build out under the Charter restrictions, we don’t know. That is what this analysis would tell us.
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The staff suggestion is that King explains to the Commission why they feel such an analysis should be done and
we can discuss whether it is something the Commission feels we should pursue.

Table 1

Capital Budget Plan - Project Schedule

FY 2012

| Fy2013 | Fy201a | Fy 2015

FY 2018

E;q :

FY 2021

Gravity Sewer
Rehabilitation
Program

Gravity Sewer
System
Rehabilitation -
NASSCO
Ranking 5

$500,900

$500,900.

-

Gravity Sewer
System
Rehabilitation -
NASSCO
Ranking 4

$151,700.
00

$51,700.0
0

-

Gravity Sewer
System
Rehabilitation -
NASSCO
Ranking 3

$120,400.

$120,400.
00

=

Gravity Sewer
System
Rehabilitation -
NASSCO
Ranking 2

$10,700.0
0

$10,700.0
0

=3

Gravity Sewer
System
Rehabilitation -
NASSCO
Ranking 1

$25,400.0
0

$25,
400.00

—

Engineering /
CM / Inspection
from item 1
above

$75,100.
00

$46,200.0

$121,300.
00

Hibiscus LS #
25 (2) - Minor
Repairs

$500.00

$6,300.0

$6,800.00

Seagrape LS #
24 (10) - Minor
Repairs

$1,000.0
0

$2,000.0
0

$13,000.0
0

Hibiscus LS #
25 (2) - Full
Upgrade

$268,000.
00

$268,000.
00

Seagrape LS #
24 (10) - Full
Upgrade

$783,000.
00

$783,000.
00

Seagrape LS #
24 (10) - Flow
Meter
Replacement

$15,700.0
0

$15,700.0
0

Seagrape LS #
24 (10) -

$1,200.0

$1,200.00
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FY2012

Generator Load
Bank Test

FY 2013

FY 2014

FY 2015

2017

FY 2018

2019

FY 2021

Total per

Seagrape LS #
24 (10) -
Generator
Replacement

$52,000.0
0

$52,000.0
0

Install New
Manhole Cover

9 | Insert

(Completed on
January 2012)

1

Gravity Sewer
System

0 | Capacity
Evaluation
(Model)

$50,000.
00

$50,000.0
0

1

Suspect Lateral

1 I/l Program (to
be performed

every 10 years)

1.1

Cleanout
Installation

$94,900.00

$94,900.00

11.2

Data Evaluation
and Repair
Recommendation

$12,800.00

$12,800.00

11.3

Lateral
Rehabilitation

TBD

Engineering / CM
I Inspection for
item 11.3

TBD

11.5

Smoke Testing

$30,600.00

$30,600.00

1.6

CM / Inspection
for item 11.5

$6,100.00

$6,100.00

12

I/l Reduction
Maintenance
Program

12.1

Data Evaluation /
Repair
Recommendation

$13,600.00

$14,900.00

$16,200.00

$44,700.00

122

Mainline
Rehabilitation

TBD

TBD

12.3

Engineering /
CM / Inspection
i for item 12.2

TBD

TBD

Total per Year

$14,900.00 |

$1,134,900.00

Total

Financial Impact

In the current budget, we budgeted $200,000 for capital repairs for starters, pending receipt of this system
evaluation. At the end of FY 2011, we had approximately $1.6 million in the undesignated Sewer Fund balance,
so there are sufficient funds to complete the repairs recommended by King.

$2,309,200.00
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EXHIBIT(S):
Exhibit 1: Sanitary Sewer System Evaluation Report from King Engineering Associates Inc.

Reviewed by Town Attorney Town Manager Initials CB/

] Yes K No
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EXECUTIVE SUMMARY

The Town of Lauderdale-by-the-Sea (LBTS) is evaluating the Town owned and
maintained gravity sewer system encompassing the Seagrape and Hibiscus service areas
from Flamingo Avenue to Pine Avenue and from the Intracoastal to the sea. The rest of
the Town sewer system is operated by the City of Pompano Beach. A comprehensive
Sanitary Sewer Capital Improvements Plan (SSCIP) was prepared to assist the Town in
planning ongoing maintenance, system repairs and upgrades, and quantifying the
potential savings from the implementation of an Infiltration and Inflow (I/1) program for the
Town owned and maintained sewer area only. The SSCIP will give the Town the ability to
prioritize recommended system repairs based on cost and return period, allowing for
strategic cost-benefit implementation of all recommended repairs and upgrades.

The LBTS owned and maintained sanitary sewer collection system consists of two
separate wastewater collection basins with approximately 10.5 miles of gravity pipes, 165
manholes, and two lift stations (LS-24 (10) and LS-25 (2)) with their respective force
mains. The existing gravity sewer system, flow meter, and lift stations were evaluated as
part of the SSCIP development process. Table 1 provides a summary of the results of
this evaluation. Dry season peak hour flows correspond to the seasonal population and
are therefore higher in spite of lower I/l rates during the dry season. LBTS operated system

Table 1
Project Summary
Topic Results

632 total defects
36% of line segments received a NASSCO score of 5 (most severe)
253 repair recommendations
$ 808,900 total projected repair cost (including 15% contingency)
136 gpm estimated /]
Calibrated within 0.2% margin of error

e Installed as per manufacturer’'s specifications
Hibiscus — LS 25 (2):

e Two (2) EBARA submersible non-clog pumps; model number 100
DLMF 65.5, 7.5 HP
6-inch discharge piping
Nominal Average Pump Operating Time (NAPOT): 2.53 hours
Pump down test: 396 gpm (Pumps 1 and 2)
“Design” Peaking Factor: 3.9
2010 “design” peak hour flow: 214.5 gpm dry season*, 129 gpm wet
season
e 2035 “design” peak hour flow: 289 gpm dry season*, 175.5 wet season
Lift Station Evaluation Seagrape — LS 24 (10):
e Two (2) EBARA submersible non-clog pumps; model number
250DLFU645, 60 HP motors
10-inch discharge piping
NAPOT: 6.78 hours
Pump down test: 1010 gpm (Pump 1) and 808 gpm (Pump 2)
“Design” Peaking Factor: 3.9
2010 “design” peak hour flow: 955.5 gpm dry season*, 579 gpm wet
season
e 2035 “design” peak hour flow: 1,462.5 gpm dry season*, 885 wet
season

Video Review

Flow Meter Evaluation
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Topic Results
Hibiscus — LS 25 (2):
e 21 gpm groundwater infiltration (dry season night flows)
e 30 gpm groundwater infiltration (wet season night flows)
e 39 gpm Average Annual Daily Flow (AADF)
e 261 gpm Peak Rain Dependant I/l (RDII) for 4.5 inches of rain
e 278 gpm Peak Hour Flow for 4.5 inches of rain
e 7.13 Peak Factor
e 3,272 Gallons per Day per Inch-Mile (GDPIM)***
Seagrape — LS 24 (10):
: e 114 gpm groundwater infiltration (dry season night flows)
I/l Evaluation « 241 gpm AADF — SCADA™
e 364 gpm AADF - Flow Meter**
e 1,441 gpm Peak Rain Dependant I/l (RDII) for 4.5 inches of rain
e 1,594 gpm Peak Hour Flow for 4.5 inches of rain
e 4.38 Peak Factor
e 2,915 GDPIM**
e Potential I/l savings between $86,714 (40% I/l reduction) and $216,785
(100% I/l reduction) per year.
e Payback period between 7.38 years (40% |/l reduction) and 2.95 years
(100% I/l reduction).
e Gravity System Rehabilitation ($ 930,400 over two years)
e Hibiscus Lift Station — LS 25 (2) Minor Repairs ($ 6,800)
e Hibiscus Lift Station — LS 25 (2) Full Upgrade ($ 268,000 in 2021)
e Seagrape Lift Station — LS 24 (10) Minor Repairs ($ 13,000)
e Seagrape Lift Station — LS 24 (10) Full Upgrade ($ 783,000 in 2021)
e Flow Meter Replacement ($ 15,700 in 2021)
SSCIP e Generator Load Bank Test ($ 1,200)
(Future Costs Adjusted e Generator Replacement ($ 52,000 in 2021)
for 3% Annual Inflation) e 165 Manhole Seals (Completed on January 2012)

e Gravity Sewer System Capacity Evaluation — Model ($ 50,000)
e Lift Station Monitoring Program ($94,600 over ten years)
e Suspect Lateral I/l Program ($ 213,300)
e |/l Reduction Maintenance Program ($ 413,100 over ten years)
e |dentified Repair Recommendation (TBD)
e Engineering/CM/Inspection (TBD)

* Dry season peak hour flows correspond to the seasonal “snow bird” population and are therefore higher in spite of lower I/l rates during

the dry season.

*SCADA and Flow Meter AADF do not match because the SCADA flows, due to the methodology of calculation, exclude all peaks
occurring during rain events (or any time the pump run time exceeds the pump off time)

**The Environmental Protection Agency (EPA) typically requires mainline repairs to be done once the gallons per day per inch-mile
(GDPIM) exceed 5,000. However, it should be noted that EPA is currently considering lowering this standard to 1,000 GDPIM.
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Sanitary Sewer Capital Improvements Plan

INTRODUCTION

LBTS has retained King to develop a Sanitary Sewer Capital Improvements Plan
(SSCIP) including evaluations to quantify the needs of the Town'’s owned and
maintained sanitary sewer system, improvement recommendations, cost estimates,
and schedule. The LBTS owned and maintained sanitary sewer collection system
consists of two separate wastewater collection basins with approximately 10.5 miles of
gravity pipes, 165 manholes, and two lift stations (Seagrape LS-24 (10) and Hibiscus
LS-25 (2)) with their respective force mains.

The work performed includes the review of 165 closed circuit TV (CCTV) recordings of
the Town’s gravity sewer system provided by TELEVAC; repair recommendations
based on King's repair protocol approved by the Town for defective segments
identified in the video review; existing flow meter evaluation; lift stations inspection and
evaluation including hydraulic analysis, spacing requirements, and electrical
requirements; existing backup generator evaluation; infiltration and inflow (I/I)
evaluation through the development of dry and wet weather hydrographs for each lift
station, and SSCIP Report.

The SSCIP summarizes the work performed and provides a prioritized master project
schedule for implementation of all the identified improvement projects with its

corresponding budgets.

PROJECT LOCATION

Lauderdale-By-The-Sea Entrance

LBTS Sewer Map

LBTS is located in Broward County
and is bordered by the City of Fort
Lauderdale to the South, the
Intracoastal Waterway to the West, the
City of Pompano Beach to the North
and the Atlantic Ocean to the East.
The Town has a population of 6,056 as
of the 2010 US Census but reaches
over 10,000 during the winter months.
The study area is approximately 225
acres covering the service areas for
the  Town-owned Hibiscus and
Seagrape lift stations. The Hibiscus lift
station (LS # 25 (2)) is located at the
Southeast corner of the intersection of
Hibiscus Avenue and Allenwood Drive.
The Seagrape lift station (LS # 24 (10))
is located on the West side of
Seagrape Drive between Commercial
Boulevard and Harbor Drive. See
Project Location Map in Appendix A.
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1 - VIDEO REVIEW AND R&R IDENTIFICATION

LBTS provided videos and CCTV inspection forms (TV logs) collected by TELEVAC for 165 gravity sewer main
lines. King performed a follow up evaluation of the video records and forms and provided recommendations to
rehabilitate the gravity sewer system and to perform future CCTV inspections.

Video Review

Each video was reviewed in its entirety to confirm that the conditions of the gravity sewer lines were
documented and identified thoroughly and consistently in the CCTV inspection forms. Some gravity sewer
main lines could not be evaluated in their entirety due to either heavy fog, because the depth of flow was too
high, and/or the survey was stopped before reaching the upstream or downstream manhole.

King offers the following recommendations for the future collection of data during CCTV inspections of gravity
sewer lines:

o0 Pan and tilt all sewer laterals (active and/or non-active). Document any visible sewer lateral defect.
0 Stop and pan joints with active infiltration, sign of infiltration, and/or deposits.

o0 Depth of sewer flow should be at most ¥ of vertical pipe diameter. Use nozzle ahead of camera to
reduce the depth of flow or use plugs as required or use by-pass pumping for heavy flows.

0 Use blower in manhole to remove fog in line.

Use only one video file per line segment.

0 In presence of obstructions or equipment limitations, perform a reverse set up at the next manhole
to fully view the entire line segment.

o

With respect to the condition of the sewer laterals, due to current budget constraints most of them were
panned and tilted for less than 20 seconds which did not allow sufficient time to determine whether laterals
without obvious physical defects were a source of I/l flow. Therefore, lateral I/l flow contributions were only
determined for laterals with clear physical defects.

Combining I/I flows from the mainline and the limited I/l flows from the laterals, it was estimated that the
Seagrape lift station (LS # 24 (10)) and Hibiscus lift station (LS # 25 (2)) contribute 125 gpm and 11.4 gpm,
respectively, for a total I/l estimate of 136.4 gpm. These estimates are representative of field conditions at the
time of the video, are missing potential I/l from suspect laterals, and do not include rainfall induced I/1.

For future CCTV inspections, King recommends the implementation of a typical “Lateral Inspection Protocol” to
allow estimation of suspect lateral I/l flow, as follows:

Wait at least 3 minutes.

If the flow subsides or is murky, the flow is probably domestic.
If the flow is clear and does not subside, check the water meter.
If the meter is not running, the flow is I/1.

If the meter is running, the flow is probably domestic.

OO0OO0OO0Oo

The as-builts provided by LBTS contained 163 gravity sewer main lines. However, two more line segments
(total of 165) were identified and inspected as per the data recorded by TELEVAC. These two lines belonged
to the Seagrape service area (LS # 24 (10)) and were named as follows:

1. Upstream MH:  Town Homes Downstream MH: 40A

2. Upstream MH:  East Downstream MH: 40A

King renamed the above new line segments and prepared the Atlas Correction Form (2) as shown in Appendix
B.
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The video review analysis resulted in a total of 632 identified defects including mainline and laterals with
defects observable from the videos. The list of defects found is summarized in Table 2 and is presented in
greater detail, including a breakdown of defects by basin, in Appendix C.

Table 2
Defects Identified Via CCTV
Defect Definition Count

Longitudinal Crack 195
Joint/Infiltration 144
Joint/Stains 101
Multiple Cracks 55
Circular Crack 46
Deposits 32
Light Roots 29
Medium Roots 16

Broken Pipe 7

Heavy Roots 3

Joint/Severe Offset 2

Heavy Sag in Pipe 1

Joint/Separated 1
Total 632

Review of the CCTV inspections indicated that the majority of the visible pipeline defects included different
types of cracks and joint problems with active and non-active infiltration. The majority of the cracks were
visibly open and a gap could be noticed although the sections of the pipe/sewer wall were still in place.

King used the National Association of Sewer Companies (NASSCO) PACP Quick Rating System to provide
the number and severity of defects found and to prioritize the repairs. Each line segment was assigned with a
four character score as follows:

Table 3
NASSCO — PACP Quick Rating System
1% Character 2" Character 3" Character 4" Character
. . Total number of . : Total number of
The highest ieverlty occurrences of the highest The next h'gheft severity occurrences of the next
grade , N grade . : N
severity grade highest severity grade

*Grades range from 1 to 5, with 1 being the least severe defect and 5 the most severe defect. A line segment with no
defect would have a score of 0000.

After identifying the type of defect, King followed the pre-established “Repair Criteria and Technology
Guidelines”, in Appendix D, and provided repair recommendations.

The NASSCO PACP Quick Rating System was applied to every recommendation. The NASSCO Score
results for the entire gravity sewer system are summarized in Table 4 and are presented in greater detail and
ordered from highest to lowest significance of defects in Appendix E.
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Table 4
NASSCO Score Results
Ra(nllgng — _ I.Basm No. _ _ Total per Percent per
. Hibiscus Lift Station | Seagrape Lift Station Ranking Ranking
Character) (LS # 25 (2)) (LS # 24 (10))
5 6 52 58 35%
4 2 29 31 19%
3 8 21 29 18%
2 2 2 2%
1 0 9 5%
0 8 26 34 21%
Total 26 139 165 100%

In general, the score grading system indicated that 21% of the sewer lines appeared to be in good condition
while 36% fell within the rating score with the most significant defects. In addition, a NASSCO Score map is
included in Appendix F to show a general plan view of the conditions of each line segment.

As discussed, a two stage rehabilitation program is recommended as follows:

Table 5
Two Stage Rehabilitation Program

Ranking (1*' Character) Year
5 1* Year
4/3/2/1 2" Year

The proposed project repair schedule is included in Appendix G and further discussed in Section - 5 - SSCIP.
Repair Recommendations

All recommended repairs followed the approved “Repair Criteria and Technology Guidelines”. In cases where
the protocol led to a recommendation for point repairs (robotic, sectional liner, or excavated), a comparison
was made between the cost of point repairs and full length repair (CIPP or line replacement). If cost of point
repairs represented 80% or more of the cost of full length repair, then full length repair was recommended. In
addition, please see the ‘Planning Level Opinion of Probable Construction Cost” section for cost estimate
details.

The repair recommendation analysis resulted in total of 253 repair recommendations. No repairs were
recommended for 34 line segments since no defects were identified, see Table 4 above. The list of repairs
recommended is summarized in Table 6 below and is presented in greater detail by line segment, including
the NASSCO PACP Quick Rating, a breakdown of repair recommendations, repair type, estimated I/l rate
(gpm), and estimated average costs in Appendix E.

The format used, in Appendix E, to identify each line segment includes Basin Number (Basin No.), Upstream
Manhole (UMH), and Downstream Manhole (UMH). In addition, each line segment outlines the following
information:

0 NASSCO Score
0 Repair Type
o Defect Type
o Estimated Distance from upstream manhole at which repair should take place

11
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0 Estimated I/l Rate (Total of 136.4 gpm)
o Estimated Average Cost (Total of $808,900 with a 15% contingency)

Table 6
Total Repair Recommendation
Repair Description Count
Sectional Liner 79
T-Liner / Top Hats 77
Clean, Test, Seal Main Line 49
Cured-in-Place Liner 32
Investigate Suspect Lateral* 7
Excavated Point Repair Main Line 4
Excavated Point Repair Lateral (Public Property) 2
Deroot Main Line 2
Repair Leaks in Manhole Channel 1
Total 253

* Laterals that show blockage of 50% or more and two (2) laterals with heavy and clear flow which was possible to visually confirm.

The line segments with their corresponding information were sorted using the NASSCO Score from highest
(most critical defects) to lowest (no defects). See Appendix E.

Based on previous experience with similar gravity sewer systems in South Florida and the Lift station data
discussed in Section 4 — Infiltration and Inflow Evaluation, about 35% of all sewer laterals contribute to the I/I
flow. Therefore, King recommends the implementation of a suspect lateral inspection protocol for the entire
gravity sewer system as part of the regular I/l program as detailed in Section — 1 — Video Review and R&R
Identification. The Town's owned and maintained gravity sewer system has approximately 1,100 sewer
laterals of which 86 were identified as requiring repair, representing 8% of the total based on available/visible
data only.

The Town has started the installation of new cover inserts (inflow dish) for all existing manholes within the
Town’s owned and maintained sanitary sewer system in order to restrict the rate of inflow during rain events.
Such installations are expected to be completed by January 2012.

Planning Level Opinion of Probable Construction Cost

The costs of trenchless, dig-and-replace, and lateral lining methods from recent bids were used to estimate the
cost to repair the gravity sewer main lines and sewer laterals. These methods included CIPP, sectional liners,
T-Liners / Top Hats, clean, test, and seal mainline (grouting), excavated point repair, and line replacement.
These costs are influenced by the diameter of the pipe, the length of pipe requiring rehabilitation, depth of pipe,
and the nature of the defects, such as cracks, roots, joint offsets, and others. Appendix H provides a summary
of these repair costs.

The total estimated costs to repair the defects identified in Section — 1 — Video Review and R&R Identification
are summarized in Table 7 and presented in greater detail in Appendix I.

12
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Table 7
Planning Level Opinion of Probable Construction Cost
Rehabilitation Cost Details
Gravity Sewer Main $ 425,403.00 See Appendix |
Sewer Laterals .
(repair defects visible from mainline only) ¥ ZTTEE0H0 SEE A
Contingency (15%) $ 105,502.95 See Appendix |
Grand Total (Rounded) $ 808,900.00

In addition, Table 8 summarizes the number of defects, the estimated I/l and repair costs by NASSCO score.

Table 8
Estimated Repair Costs
(1Sthr?:r|23ter) Count (each) Estimated I/l (gpm) Estimated Cost ($)
5 58 121.6 $ 435,580.00
4 31 10.9 $ 131,818.00
3 29 3.9 $ 104,620.00
2 4 0 $ 9,270.00
1 9 0 $ 22,065.00
Total 131 136.4 $ 703,353.00

Based on the video review, it was estimated that the 1/l rate is approximately 136 gallons per minute (gpm).
However, additional groundwater and stormwater may enter the Town’s gravity sewer system through defects
(not visible from mainline) in sewer laterals, broken cleanouts and/or illegal connections such as down spouts,
which was not possible to quantify because the Town’s video recording protocol did not allow for it. In addition,
these estimates do not fully account for rainfall dependant I/I (RDII).

The Town is charged a monthly “Fixed Charge Component” for LS # 12, A1A force main, Broward County
reserve capacity, and prior year true-ups, if any. In addition, the Town is charged a “Volume Charge
Component” to cover LS # 12 electrical, chemical, personnel, pumping, administrative and general expense,
25% surcharge, Seagrape lift station (LS 24) volumetric rate, and 2.5 % IR&R charge. After reviewing the
Wastewater Service Agreement between LBTS and the City of Pompano Beach including the Annual Rate
Adjustment letter from December 2008 — 2011, it was stated that the Town will pay $2.052 per 1,000 gallons
during 2012. In addition, it was noticed that every annual recalculation of the monthly fixed charge and
volumetric rate increases by at least 9% and 5%, respectively. Based on the annual increments on volumetric
rate, it is in the best interest of LBTS to drastically reduce I/l. The LBTS / Pompano Wastewater Service
Agreement and Annual Rate Adjustment letter are included in Appendix J. Table 9 shows a summary of the
Annual Rate Adjustment from 2009 to 2012.

13
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Table 9
Estimated Wholesale Rate

Calendar Year
Cost Components 2009* 2010* 2011* 2012*
Fixed Monthly Charge $13,453.44 $21,548.59 $24,267.20 $26,563.34
Increment per Year (%) 60.17% 12.62% 9.46%
Volumetric Rate per 1,000 gallons 1.596 1.677 1.917 2.052
Increment per Year (%) 5.08% 14.31% 7.04%

* Data obtained from the Wastewater Service Agreement between LBTS and the City of Pompano Beach from December 2008 - 2011.

Annual Rate Adjustment
(2009 - 2012}
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Figure 1. Annual Rate Adjustment

Figure 1 depicts the annual increase in the fixed monthly and volumetric charges from 2009 until now. As the
volumetric charge increases yearly, the need for a comprehensive I/l program that reduces total metered flows
becomes more important and extremely cost effective.
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Metered Flow at Seagrape Lift Station (LS 24)
2.5
2
1.5
=)
]
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2 e Flow (MGD)
E Double Rate Threshold
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Date

Figure 2. Daily Flow at Seagrape Lift Station - LS 24 (10)

It should also be noted that the Wastewater Service Agreement calls for double the volumetric charge on any
day that the flow exceeds 1.5 MGD. As illustrated in Figure 2, this threshold is exceeded during a 2-year rain
event. Also, Figure 3 summarizes the last 3 years wastewater billing.
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Wastewater Monthly Billing Summary
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Figure 3. Wastewater Monthly Billing Summary (2009-2011)

As discussed, the proposed 2012 fixed monthly charge is $26,563.54 and the volumetric charge is $2.052 per
1,000 gallons, as shown in Table 9. Potential savings resulting from I/l reduction are further discussed in
Section 4 — Infiltration and Inflow Evaluation.

Summary of Recommendations
In summary, the following recommendations are made:

e Continue to install all new manhole seals throughout the entire gravity sewer system (165 MH’s).
o Complete gravity sewer system repairs by NASSCO priority score.
e Perform Sanitary Sewer Evaluation Survey (SSES).
0 Cleaning and CCTV Inspection (continuing).
0 Smoke Testing (new).
e Continue to install new clean outs, as required.
e Continue to implement a Suspect Lateral I/l Program.
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2 - FLOW METER EVALUATION

The Seagrape lift station (LS # 24) is equipped with a Rosemount Magnetic Flow meter sensor, Model No.
8750WA. Magnetic flow meters do not have any moving parts and are well suited for wastewater applications.
The velocity range on this model is between 0.01 and 39 feet per second for both forward and reverse flow,
which relates to a flow range of 5 to 18,711 gpm. P.C. Controls, Inc. installed the meter on December 8, 2009,
including a remote transmitter (Model No. 8712), and provides routine maintenance and calibration of the
meter every three months. The maintenance costs are billed to the City of Pompano Beach and are part of
Pompano’s monthly bill to LBTS. The flow meter should provide as much as ten more years of service, as
long as it is properly maintained and routinely calibrated as required in the Inter-local Agreement between
LBTS and the City of Pompano Beach.

Rosemount Magnetic Flow Meter Transmitter

According to the Reference Manual, Rosemount sensors are flow-calibrated and assigned a calibration factor
at the factory. The calibration factor is entered into the transmitter, enabling interchangeability of sensors
without calculations or a compromise in accuracy. The flow meter at the Seagrape lift station (LS # 24) has a
self-verification module that maintains calibration. In addition, P.C. Controls, Inc. tests and calibrates the
magnetic flow meter every 3 months using a hand held National Institute of Standards and Technology (NIST)
certified flow meter. Calibration checks were performed on June 22, 2010, November 1, 2010, and May 186,
2011. The measured flow results were all within tolerance values every time the flow meter was tested. PC
controls provides a ‘Certified Flow Meter Test Record’ once a year (last provided on November 1, 2010). The
last certified flow meter test record shows that the meter tested within 0.2% margin of error. For a detailed log
of installation and calibration dates, see Appendix K.

The inspection of the electrical components of the flow meter on October 5, 2011 found everything to be
properly maintained and in good operating conditions. The meter has a reliable ground path between the
sensor and the process fluid.

The sensor is installed in a position that ensures the sensor remains full during operation and is mounted so
that the forward end of the flow arrow, shown on the sensor, points in the direction of flow through the sensor.
The manufacturer’s specifications call for the sensor to be installed a minimum of five straight pipe diameters
upstream and two pipe diameters downstream from the electrode plane in order to ensure specification
accuracy over widely varying process conditions. Field measurements were 16.5 feet downstream and 30 feet
upstream, well above the minimum criteria for a 14-inch pipe.

Recommendations

e Continue testing and calibrating meter every 3 months
e Continue performing yearly ‘Certified Flow Meter Test Record’
o Meter to be replaced in approximately 10 years
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3 —LIFT STATIONS INSPECTION & EVALUATION

In order to determine if the current pumping capacity is sufficient to meet current and future demands and to
assess the overall condition of the lift stations, the Hibiscus (LS # 25) and Seagrape (LS # 24) lift stations were
inspected on October 5, 2011 and evaluated including a hydraulic analysis, spacing requirements, and
electrical requirements. No structural assessment was included in this evaluation.

In order to evaluate lift station capacity, current and future demands were estimated using a design rate of 110
gallons per capita per day and using a “design” peaking factor of 3.9, meeting minimum Ten-State Standards
requirements. The population for each service area was estimated by ratio using 2010 Census data obtained
from the US Census Bureau, while projected population was estimated using FDOT’s ‘Traffic Analysis Zones’
(TAZ) 2035 projections. However, TAZ projections are considered to be conservative because the Town
currently has a 3-story building height limitation, which is expected to limit growth.

As discussed with Broward County’s Development and Environmental Regulation Division, the following
standards were used to determine if the Town lift stations comply with Broward County design criteria for lift
stations:

1. 10 States Standards - Pumps shall have capacity such that, with any pump out of service, the
remaining pumps will have capacity to handle the design peak hourly flow. The lift station design
capacity shall be based on peak hourly flow (currently used).

2. NAPOT - Each lift stations shall demonstrate a nominal average pump operating time (NAPOT) of less
than or equal to ten (10) hours per day for duplex pump stations and sixteen (16) hours per day for
triplex pump stations.

In addition, a potential future criterion is the Peak Flow Criteria, which requires that, with any pump out of
service, the remaining pumps shall have the capacity to handle the design peak hourly flow during a storm
event. A typical design storm event used is the 2-year, 24-hour storm (4.5 inches). However, this is not a
Broward County requirement at this time.

HIBISCUS LIFT STATION — LS # 25 (2)
Location

The Hibiscus lift station (LS # 25) is located on the Southeast corner of the intersection of Hibiscus Avenue
and Allenwood Drive in Lauderdale-By-The-Sea. The lift station is physically located adjacent to a residential
condominium’s parking lot. Specifically, the wet well,
valve box, electrical panel, and telemetry antenna are
located on the Northwest corner of the condominium.
See vicinity map shown in Appendix L.

Description

The Hibiscus lift station’s (LS # 25) service area
encompasses a mostly residential area with some
commercial development. The collection area covers
approximately 41 acres, consisting of 28 manholes
and approximately 7,380 linear feet of 8 and 10-inch
gravity sewer pipe. The lift station discharges through
a 6-inch force main into MH # 56 on Seagrape Drive
just north of the intersection with Hibiscus Avenue.
See service area and flow diagram in Appendix M.

Hibiscus Lift Station
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Hibiscus lift station (LS # 25 (2)) is a submersible wet well lift station. It has two (2) EBARA submersible non-
clog pumps; model number 100 DLMF 65.5, 7.5 HP motors, and 6-inch discharge piping. The lift station was
renovated in November 2002. Incoming power to the lift station is provided as 240 volt, 3 phase, from a pole
mounted Florida Power & Light (FP&L) transformer on the North side of Hibiscus Avenue directly across from
the lift station. As of November 3, 2011, the Nominal Average Pump Operating Time (NAPOT) of the Hibiscus
lift station (LS # 25 (2)) is 2.53 hours, well below the 10 hour NAPOT criteria. See Table 10 for more details.
NAPOT was estimated as the average of the values in Table 10.

Table 10
Hibiscus Lift Station — LS 25 (2) Monthly Average Run Time Summary
Monthly Average Run Time (hrs)

November 2010 3.18
December 2010 1.99
January 2011 2.92
February 2011 2.81
March 2011 2.81
April 2011 2.34
May 2011 1.99
June 2011 1.97
July 2011 2.04
August 2011 2.40
September 2011 2.35
October 2011 3.60
Total 2.53

The concrete wet well is 6-foot diameter with an opening of 36” x 48” and an appropriate depth of 18 feet. The
wet well interior is coated with coal tar epoxy, but is beginning to experience deterioration, shown by areas of
pitting and minor sloughing from the top inch (+/-) of concrete as seen in Appendix N. Site inspection verified
one (1) 8-inch and one (1) 10-inch influent gravity sewers discharging into the wet well from the South and
from the North, respectively. The aluminum access hatch is in good condition.

The existing valve vault is constructed of cast-in place concrete, is coated with coal tar epoxy and is in
relatively good condition (Appendix N). The aluminum access hatch is 36" x 48”. Any rainwater intrusion into
the valve vault is drained into the wet well via a 2-inch PVC pipe. The valve piping is painted but shows some
signs of rusting where the pipe is exposed. The aluminum access hatch is in good condition.

The lift station is equipped with a manual transfer switch, a lift station control panel, and a remote telemetry
system. The manual transfer switch is service entrance rated and equipped with a generator receptacle for
connection to a portable generator for emergency backup power. The City of Pompano Beach maintenance
personnel maintain a portable generator to be used in emergency
situations. The lift station electrical service, lift station control panel,
and telemetry system are located adjacent to the pump station. See
Appendix N.

The lift station control panel utilizes a Bubbler Type level control and
full voltage starter controllers for pump operation. Pumps are
capable of being operated automatically via the bubbler type level
control system or manually at the front of the station control panel.
Pumps were operated in the automatic and manual mode and both
modes functioned as intended. The lift station control panel has
minor corrosion due to the enclosure door gaskets deteriorating.
Otherwise, all electrical components evaluated are in good condition.

Hibiscus Control Panel
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The fasteners holding the submersible pump fittings were observed for vibration during the testing of the
pumps and the bubbler system and seem to be structurally sound. No excessive vibration was observed
during the testing of both pumps. The pump guide rails are 2.25 inches in diameter and made of type 316
stainless steel and appeared to be properly restrained and connected to the 6-inch diameter base elbow
fittings. The pumps are lifted via 1%-inch links stainless steel chain connected to the pump hook. Both chains
are in good condition.

Mechanical Upgrades & Pump Selection

Hydraulic calculations for the lift station (Appendix O) were performed in order to determine if the pumps
operate within the design range by plotting a system curve on the pump curve and checking versus pump
down test results. A pump down test was performed for both pumps at the Hibiscus lift station (LS # 25). The
test involved measuring the rise of wastewater for one minute, then, for each pump, measuring the fall of
wastewater for one minute. Given the size of the wet well, this allows for a calculation of each pump’s
pumping rate by adding the rise and fall (in inches) and multiplying by the volume in one inch of wet well.
Pumps 1 and 2 were found to be pumping at a rate of approximately 396 gpm. Then, using the measured
gauge pressure and calculated minor losses, the flow versus the total dynamic head (TDH) was plotted on the
pump curve, as shown in Appendix P. Both pumps were found to be operating within the design range for their
model.

From the 2010 Census, the population in the Hibiscus service area was estimated to be 433 permanent
residents with a seasonal peak of 715 residents. Current domestic flow is calculated to be 47,630 GPD (33
gpm) permanent with a peak of 78,650 GPD (55 gpm) during the winter months. Using a “design” peaking
factor of 3.9, current peak hour flow is estimated to be 214.5 gpm during the dry season and 129 gpm during
the wet season. The 2035 projected population for the Hibiscus service area was estimated to be 587
permanent residents with a seasonal peak of 969 residents. 2035 domestic flow is estimated to be 64,570
GPD (45 gpm) permanent with a peak of 106,590 GPD (74 gpm) during the winter months. Applying the 3.9
design peaking factor, 2035 peak hour flow is estimated to be 289 gpm during the dry season and 175.5 gpm
during the wet season. I/l was assumed to stay approximately the same and was estimated as a 5 day
average night flow based on the wet and dry season hydrographs. The existing pumps should have enough
capacity to handle current and projected 2035 flows during both the wet and dry seasons. Table 11
summarizes the demand calculations. It should be noted that although I/l rates are higher during the wet
season (30 gpm); total peak hour flow is higher for the dry season due to a higher seasonal population in the
winter months.

Table 11
Hibiscus Lift Station — LS 25 (2) Current and Future Demands
2010 Population Current Domestic Flow | Estimated IEeeaSI!ignng 2010 Peak Hour
(GPD) I/l (gpm) = Flow (gpm)
actor
Permanent (Wet Season) 433 47,630 30 gpm 3.9 129
Seasonal (Dry Season) 715 160,875 20 gpm 3.9 214.5
2035 Population Projected Domestic Estimated | Peaking | 2035 Peak Hour
Flow (GPD) I/l (gpm) Factor Flow (gpm)
Permanent (Wet Season) 587 64,570 30 gpm 3.9 175.5
Seasonal (Dry Season) 969 106,590 20 gpm 3.9 289
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Recommendations

The site appeared to be properly maintained, including proper signage and landscaping. No site modifications
are anticipated. The following are recommended:

e Sandblast and apply two fresh coats of coal tar epoxy or a similar treatment to the wet well in order to
protect the concrete from further deterioration. This treatment should include the lift station’s
discharge piping which is beginning to rust. After sandblasting, the concrete should be further
evaluated to determine if repairs are necessary.

e The valve vault piping should also be sandblasted and given two coats of industrial quality paint to
protect from rusting.

e The pump on level should be moved to 6 inches below the lowest invert. This will allow for slightly
longer pump cycles and less pump start ups.

Electrical Upgrades

It is recommended to replace the control panel door gaskets and install electrical duct seal (putty) in all the
conduits entering into the lift station control panel to prevent further deterioration of the electrical components.

SEAGRAPE LIFT STATION — LS # 24 (10)

Location

The Seagrape lift station (LS # 24 (10)) is located on the West side of Seagrape Drive between Commercial
Boulevard and Harbor Drive in LBTS. The lift station is physically located adjacent to the Bank United parking

lot and its valve box and magnetic flow meter box are within its parking spaces. See vicinity map shown in
Appendix L.

Description

The Seagrape lift station (LS # 24 (10)) service area encompasses
a mostly residential area with some commercial development. The
collection area covers approximately 184 acres, consisting of 137
manholes and approximately 39,023 linear feet of 8, 10, 12, 15, 18
and 24-inch gravity sewer pipe. The lift station discharges through
a 14-inch force main that manifolds with other force mains that
together discharge into the Pompano Beach utilities Master Lift
Station (LS # 12). See service area and flow diagram in Appendix
M. Seagrape Lift Station

The Seagrape lift station (LS # 24 (10)) is a converted submersible wet well lift station. It has two (2) EBARA
submersible non-clog pumps; model number 250DLFU645, 60 HP motors, and 10-inch discharge piping. The
lift station was converted from a dry pit/wet well lift station to a submersible lift station in June 2000. In
addition, pump 2 was rebuilt on June 22, 2011. Incoming power to the lift station is provided as 480 volt, 3
phase, from a pad mounted Florida Power & Light (FP&L) transformer adjacent to the wet well. As of
November 3, 2011, the Nominal Average Pump Operating Time (NAPOT) of LS 24 (10) is 6.78 hours, below
the 10 hour NAPOT criteria. See Table 12 for more details. NAPOT was estimated as the average of the
values in Table 12.
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Table 12
Seagrape Lift Station — LS 24 (10) Monthly Average Run Time Summary

Monthly Average Run Time (hrs)

November 2010 11.40
December 2010 6.12
January 2011 5.20
February 2011 5.53
March 2011 7.67
April 2011 7.97
May 2011 6.48
June 2011 5.32
July 2011 5.17
August 2011 5.49
September 2011 5.95
October 2011 9.14
Total 6.78

The concrete wet well is 9-foot by 9-foot with two 36" x 48” openings and an approximate depth of 26.85 feet.
The wet well interior is coated with coal tar epoxy, and is in relatively good condition. Site inspection verified
one (1) 24-inch influent gravity sewer discharging into the wet well from the East. The aluminum access
hatches are in good condition.

The existing valve vault is constructed of cast-in place concrete and is in relatively good condition (Appendix
N). The two (2) aluminum access hatches are 36" x 60”. Any rainwater intrusion into the valve vault is drained
via a sump that discharges into the wet well via a 6-inch PVC pipe. The valve piping is painted but shows
some signs of rusting where the pipe is exposed. The aluminum access hatches are in good condition.

The lift station is equipped with an automatic transfer switch, a station control panel, a remote telemetry
system, and a Cummins/Onan 3 phase 480 volt powered 100 kW stand-by diesel fuel powered generator
located within a concrete control house. As part of the inspection, the lift station was operated on both utility
and generator power. The stations main breaker was opened to simulate loss of utility power. The generator
started and the transfer switch operated correctly. The lift station was operated on generator power without
incident. Some surface rust was observed on the generator fuel tank and the generator breaker enclosure was
found to be missing the conduit knock out seal. The generator battery charger indicates that everything in the
charging system is operating properly, although it appears that the generator's hour meter was not working

properly.

The lift station control panel utilizes a Bubbler Type level control and
soft start controllers for pump operation. Pumps are capable of being
operated automatically via the bubbler type level control system or
manually at the front of the lift station control panel. Pumps were
operated in the automatic and manual mode and both modes
functioned as intended. The pump # 2 soft start controller has been
recently replaced. The station control panel has evidence of minor
corrosion on the electrical copper components due to gasses
associated with the wet well; otherwise, all electrical components
evaluated are in good condition. The station main circuit breaker,
remote telemetry system (RTU), and wiring are in good condition. Seagrape Electrical Components

The fasteners holding the submersible pump fittings were observed for vibration during the testing of the
pumps and the bubbler system and seem to be structurally sound. No excessive vibration was observed
during the testing of both pumps. The pump guide rails are 3 inches in diameter and made of type 316
stainless steel and appeared to be properly restrained and connected to the 10-inch diameter base elbow
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fittings. The pumps are lifted via 2-inch links stainless steel chain connected to the pump hook. Both chains
are in good condition.

Mechanical Upgrades & Pump Selection

Hydraulic calculations for the lift station (Appendix O) were performed in order to determine if the pumps
operate within the design range. Since there are numerous private lift stations connected to the Seagrape
discharge force main, it was not possible to accurately develop a system curve for the Seagrape lift station.
The average minimum and maximum pressure readings over an eight day period (7/19/2011 — 7/26/2011)
provided by Pompano Beach personnel were used to determine the pumps operating range, as shown in
Appendix P. A pump down test was performed for both pumps at the Seagrape station on 10/05/2011. The
test involved measuring the rise of wastewater for one minute, then, for each pump, measuring the fall of
wastewater for one minute. Given the size of the wet well, this allows for a calculation of each pump’s
pumping rate by adding the rise and fall (in inches) and multiplying by the volume in one inch of wet well.
Pump 1 was found to be pumping at a rate of 1,010 gpm and Pump 2 at a rate of 808 gpm. Both pumps were
found to be operating within the operating range for their model.

Several factors may be affecting the difference in pumping rate between Pump 1 and Pump 2. These are as
follows:

e Pump 2 may have a worn impeller which may require replacement, but it is unlikely since it was
recently rehabilitated.

e According to Pompano Beach maintenance staff, Pump 2 is closer to the influent pipe and periodically
requires debris such as rags to be removed from its impeller.

e The check valve for Pump 1 may not be closing properly when Pump 2 is operating, therefore allowing
for a portion of the flow to recycle into the wet well.

From the 2010 Census, the population in the Seagrape service area was estimated to be 1,944 permanent
residents with a seasonal peak of 3,212 residents. Current domestic flow is calculated to be 213,840 GPD
(148.5 gpm) permanent with a peak of 353,320 GPD (245 gpm) during the winter months. Since the Hibiscus
pump station pumps into a manhole in the Seagrape service area, these domestic flows include the calculated
Hibiscus domestic flow. Using a “design” peaking factor of 3.9, peak hour flow is estimated to be 955.5 gpm
during the dry season (November — April) and 579 gpm during the wet season (May-October). The 2035
projected population for the Seagrape service area was estimated to be 2,975 permanent residents with a
seasonal peak of 4,915 residents. 2035 domestic flow is estimated to be 327,250 GPD (227 gpm) permanent
with a peak of 540,650 GPD (375 gpm) during the winter months. Applying the 3.9 design peaking factor from
the 10-State Standards, 2035 peak hour flow is estimated to be 1,462.5 gpm during the dry season and 885
gpm during the wet season. The existing pumps should have enough capacity to handle projected 2035 flows
during both the wet and dry seasons as long as I/l remains constant and does not increase, and no major
increases in discharge pressures are experienced. Table 13 summarizes the demand calculations. It should
be noted that although I/ rates are higher during the wet season (152 gpm), total peak hour flow is higher for
the dry season due to a higher seasonal population in the winter months.

Table 13
Seagrape Lift Station — LS 24 (10) Current and Future Demands

2010 Population Current Domestic Estimated | Peaking | 2010 Peak Hour
Flow (GPD) I/l (gpm) Factor Flow (gpm)
Permanent (Wet Season) 1,944 213,840 152 gpm 3.9 579
Seasonal (Dry Season) 3,212 353,320 114 gpm 3.9 955.5
2035 Population Projected Domestic | Estimated | Peaking |2035 Peak Hour
Flow (GPD) I/l (gpm) Factor Flow (gpm)
Permanent (Wet Season) 2,975 801,450 152 gpm 3.9 885
Seasonal (Dry Season) 4,915 1,323,900 114 gpm 3.9 1,462.5
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Recommendations

The site appeared to be properly maintained, including proper signage and landscaping. The following are
recommended:

There is an existing Silver Buttonwood tree that has grown too close to the control house and should
be trimmed.

The soffit and fascia around the generator exhaust is slightly damaged and should be fixed.

It is recommended to sandblast and apply two fresh coats of coal tar epoxy or a similar treatment the
wet well in order to protect the concrete from further deterioration. After sandblasting, the concrete
should be further evaluated to determine if repairs are necessary.

The valve vault piping should also be sandblasted and given two coats of industrial quality paint to
protect from rusting.

The pump “on” level should be moved to 6 inches below the invert. This will allow for slightly longer
pump cycles and less pump start ups, which should save on energy costs. In order to ensure that both
pumps are operating at the same rate, it is recommended that the Pump 2 impeller is checked for wear
and tear or debris and is cleaned or replaced as needed. LBTS may want to confirm with EBARA on
proper impeller size.

It is also recommended to inspect the check valves to ensure that they are operating properly and not
allowing any flow to recycle into the wet well.

Electrical Upgrades

It is recommended to install a 2" x 3" plastic phenolic label on the front of the service disconnect
enclosure to identify the service disconnect for the station and an identification label on the automatic
transfer switch.

A sign at the Utility Meter Can should be posted to indicate that the station main service disconnect
switch and an alternate source of power are located inside the control house.

In order to protect the electrical copper components inside the control panel from further deterioration,
it is recommended to install electrical duct seal (putty) in all the conduits entering into the control
panel.

The generator run time meter seems to not be functioning and should be replaced.

Given the inaccuracy of the generator run time meter, it is recommended to perform a generator load
bank test. A proposal to perform the test from the manufacturer has been included in Appendix Q.

It is recommended that the generator fuel tank rust is cleaned, touch up paint is applied as needed,
and a knock out seal is installed to the generator breaker enclosure.

It is expected that the existing generator will require replacement in 10 years. A quote for a
replacement generator is included in Appendix Q.
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4 — INFILTRATION AND INFLOW EVALUATION

A gravity sewer system may be subject to infiltration and inflow which reduce its capacity and capability to
transport sewage to treatment facilities. This added flow raises the total treatment costs of the sewage at the
treatment plant, or in the case of LBTS, the total cost to the City of Pompano Beach for which LBTS is
responsible.

Infiltration is groundwater that enters the gravity sewer system through holes, breaks, joint failures, connection
failures and other openings. Infiltration responds directly to groundwater levels (and tide levels for coastal
regions), and is thus at its highest during the rainy season with its peak typically in October, and especially
following significant rain events when the ground becomes saturated.

Inflow is direct runoff that enters the gravity sewer system through illegal or improper connections (such as roof
drains and catch basins) or through faulty, poorly sealed, or missing manhole covers and/or laterals clean out
caps. Inflow contributes a significant amount of pollutants, especially during rain events following dry spells.
Grease, oils, pesticides, and other pollutants are flushed from the surfaces where they have been
accumulating into the gravity sewer system. Thus, inflow increases peak flows to the treatment plant as well
as pollutant load. Figure 4 depicts a schematic of different sources of I/1.

Figure 4. I/l Sources (Source: http://www.kingcounty.gov/environment/wastewater/lI/\Nhat.aspx)
Dry and Wet Weather Hydrographs
In order to determine the total infiltration and inflow into the gravity sewer system and to estimate the
contribution from groundwater, tidal effect, and rain, dry weather and wet weather hydrographs were

determined for each lift station. The lowest flow in the dry weather hydrograph, the night flow, yields the total
infiltration into the gravity sewer system due to groundwater. The dry weather night flow is also used to
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estimate any tidal effect by overlaying a corresponding high tide event and checking for any increase in flow.

Wet weather hydrographs are used to determine rain dependent infiltration and inflow (RDII). A wet weather
diurnal hydrograph for a period in the wet season that had no or minimal rain is overlaid on the 24-hour
hydrograph corresponding with a 2-year storm event (4.5 inch intensity in a 24-hr period). The area between
the two hydrographs yields the total volume of RDII, while the difference between the peak of the storm
hydrograph and the “dry” hydrograph provides the peak RDII.

A separate hydrograph analysis was performed for the two service areas, although ultimately the total I/l
determined for the Seagrape service area also accounts for the Hibiscus I/l since all of the Hibiscus flow is
pumped into the Seagrape gravity sewer system.

Lift station data for the analysis was provided by Pompano Beach Utilities. These data included:

o Lift station run times used to estimate each lift station's NAPOT.

o Lift station on and off times used to calculate Average Hourly Flow (AHF) for each lift station and
Average Annual Daily Flow (AADF).

o Flow meter measurements taken at the Seagrape lift station (LS # 24) used to calibrate the calculated
AHF.

Groundwater levels and rainfall data were obtained through the South Florida Water Management District
(SFWMD) DBHYDRO database. This data included:

0 Groundwater station G-853_G (only available up to September 6, 2011). This data set includes daily
groundwater elevations.

o0 Rainfall gauge S36-R. This data set includes daily rainfall totals and hourly rainfall totals from October
4, 2010 to November 1, 2011.

0 A Hydrologic Monitoring - Active Well Sites Map and a Hydrologic Monitoring - Active Rain Gauge
Sites Map (shown in Appendix R).

Tide data were downloaded from the NOAA website. In the absence of local data, the NOAA gauge at Lake
Worth (station ID 8722670) was used as generally representative of tidal conditions within the study area.

The Environmental Protection Agency (EPA) typically requires mainline repairs to be done once the gallons
per day per inch-mile (GDPIM) exceed 5,000. However, it should be noted that EPA is currently considering
lowering this standard to 1,000 GDPIM.

Hibiscus (LS # 25 (2)) I/l Analysis

As was previously stated, the Hibiscus service area is predominantly residential. As such, the diurnal curve is
expected to follow a general pattern with a peak in the morning (7-9 am) and a second peak in the evening (6-
8 pm). The night flow is expected in the early am hours (2-4 am). The dry weather hydrograph was developed
for five weekdays (3/21/11 — 3/25/11), in the heart of the dry season during a particularly dry year as evidenced
by the low groundwater table (see Figure 5 and Figure 6). See Appendix S for details. The groundwater
infiltration is estimated to be 21 gpm based on the average 5-day night flow from the dry weather hydrograph.
Dry weather peak flow for the selected time period averages 71 gpm, with an average daily flow (ADF) of 45
gpm. Demand is calculated by subtracting infiltration from the ADF, and is estimated at 24 gpm.
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A second dry weather hydrograph was developed for 3/21/11 — 3/22/11, matching the night flow time period
with a high tide cycle (see Figure 7). Infiltration due to the tidal cycle is estimated to be approximately 2 gpm
or 10% of total flow, as can be seen by the small jump in night flow compared to the dry weather hydrograph in
Figure 6. These figures are provided in Appendix S in 11x17 format.

Figure 5. Average Hourly Flow with Groundwater Overlay Figure 6. Dry Weather Hydrograph

Figure 7. Tidal Influence Figure 8. Wet Weather Flow with Related Rainfall Hyetograph
Pump “On” and “Off" data were provided dating back to October 2010. Since that date, all rain events in
Broward County have been below 2 inches. The only 2-year event in that record occurred in October 2011.
Therefore, a wet weather hydrograph was developed for the 24 hours corresponding to a substantial rain event
(5.67 inches) from 10/30/11 1 pm to 10/31/11 1 pm. In order to quantify the total volume of RDII, the 5-day
average dry weather hydrograph was overlapped with the wet weather hydrograph (see Figure 8). The
difference between the two hydrographs yields the RDII for this storm event. The total volume of RDII for this
rain event was 209,560 gallons, adjusted to the design 4.5-inch storm event equals to 166,317 gallons. The
peak hour flow was calculated to be 350 gpm, which yields a peak RDII of 329 gpm. Adjusted to the design
4.5-inch storm event the peak hour flow and peak RDII are 278 and 261 gpm, respectively. The adjusted peak
hour flow is divided by the Average Annual Daily Flow (AADF) of 39 gpm to yield a Peaking Factor (PF) of
7.13. Table 14 summarizes the results for the Hibiscus lift station (LS # 25).

Table 14
Hibiscus Lift Station — LS 25 (2) Hydrograph Analysis Results
Dry Wet Peak Peak Average
Weather Tidal Weather Hour Hour Annual Peak Peak GDPIM
Night Infiltration Night (Dry) (4.5-inch Daily Factor RDII
Flow Flow storm) Flow
21 gpm 2 gpm 30 gpm 71 gpm 278 gpm 39 gpm 7.13 261 gpm 3,272
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Seagrape (LS # 24 (10)) I/l Analysis

The Seagrape service area is also predominantly residential with some commercial development. As such,
the diurnal curve is expected to follow a general pattern with a peak in the morning (7-9 am) and a second
peak in the evening (6-8 pm). The night flow is expected in the early am hours (2-4 am). The dry weather
hydrograph was developed for five weekdays (3/21/11 — 3/25/11), in the heart of the dry season during a
particularly dry year as evidenced by the low groundwater table (see Figure 9 and Figure 10). The
groundwater infiltration is estimated to be 114 gpm based on the average 5-day night flow from the dry
weather hydrograph. Dry weather peak flow for the selected time period averages 359 gpm, with an average
daily flow (ADF) of 243 gpm. Demand is calculated by subtracting infiltration from the ADF, and is estimated at
129 gpm.

A second dry weather hydrograph was developed for 3/23/11 — 3/24/11, matching the night flow time period
with a high tide cycle (see Figure 11). Infiltration due to the tidal cycle is estimated to be approximately 10
gpm or 10% of total flow, as can be seen by the small jump in night flow compared to the dry weather
hydrograph in Figure 10. These figures are provided in Appendix S in 11x17 format.

Figure 9. Average Hourly Flow with Groundwater Overlay Figure 10. Dry Weather Hydrograph

Figure 11. Tidal Influence Figure 12. Wet Weather Flow with Related Rainfall Hyetograph

Pump "On” and "Off" data were provided dating back to October 2010. Since that date, all rain events in
Broward County have been below 2 inches. The only 2-year event in that record occurred in October 2011.
Therefore, a wet weather hydrograph was developed for the 24 hours corresponding to a substantial rain event
(5.67 inches) from 10/30/11 1 pm to 10/31/11 1 pm. In order to quantify the total volume of RDII, the 5-day
average dry weather hydrograph was overlapped with the wet weather hydrograph (see Figure 12). The
difference between the two hydrographs yields the RDII for this storm event. The total volume of RDII for this
rain event was 1,173,439 gallons, adjusted to the design 4.5-inch storm event equals to 931,301 gallons. The
peak hour flow was calculated to be 2,008 gpm, which yields a peak RDII of 1,816 gpm.
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Adjusted to the design 4.5-inch storm event the peak hour flow and peak RDII are 1,594 and 1,441 gpm,
respectively. The adjusted peak hour flow is divided by the metered Average Annual Daily Flow (AADF) of 364
gpm to yield a Peaking Factor (PF) of 4.38. Table 15 summarizes the results for the Seagrape lift station (LS #
24 (10)).

Table 15
Seagrape Lift Station — LS 24 (10) Hydrograph Analysis Results
Dry Wet Peak Peak
Weather Tidal Weather Hour Hour AADF AADF Peak Peak GDPIM
Night | Infiltration| Night (4.5-inch | (SCADA)* | (Metered)* | Factor | RDII
(Dry)
Flow Flow storm)
359 1,594 1,441
114 gpm 10 gpm | 152 gpm ' 241 gpm | 364 gpm 4.38 ' 2,915
ap ap ap gpm gpm ap ap gpm

*SCADA and Flow Meter AADF do not match because the SCADA flows, due to the methodology of calculation, exclude all peaks
occurring during rain events (or any time the pump run time exceeds the pump off time). Peaking factor is best estimated using the
metered AADF.

The average yearly Night Flow (groundwater infiltration) is estimated at 133 gpm. Therefore, of the 241 gpm
calculated AADF (that does not include RDII), 55.2% is infiltration. Since meter data were available for the
Seagrape lift station, the AADF (including RDII) can be calculated. In order to estimate total I/l, the ratio of
infiltration to the SCADA AADF can be applied to the metered AADF. In this way, total average I/l is estimated
to be 201 gpm. Estimated savings are presented in Table 16, ranging from 40% I/I reduction to 70% /I
reduction. A reasonable I/l reduction target is between 60 and 70%. LBTS could save between $7,226 and
$12,646 per month by addressing the I/l issue. Payback periods based on the total repair recommendation
costs outlined in Table 7 of Section 1 — Video Review and R&R Identification are outlined in Table 16.

Table 16
Saving Cost Analysis

Volumetric Charge per 1,000 gallons ($) (2012)
$2.052
. Estimated I/I Savings per Savings per Payback
RETE T Reduction (gpm) mon'?h (%) yea? ($F; Perio?j/ (years)
70% I/I Reduction 140.7 $12,646 $151,749 6.40
60% I/I Reduction 120.6 $10,839 $130,071 7.46
50% I/I Reduction 100.5 $9,033 $108,392 8.96
40% |/l Reduction 80.4 $7,226 $86,714 11.20

It is therefore reasonable to expect a payback period between 7.5 and 6.4 years on repair costs by achieving a
60 — 70% I/l reduction rate.

Recommendations
As a result of the I/l analysis, King recommends the following:

e Implement a “Lift Station SCADA Monitoring Program” by updating the Hydrographs prepared for this
study with monthly SCADA data.

e Continue to implement a Suspect Lateral I/l Program.

o Perform gravity sewer system repairs as outlined in Section 1 — Video Review and R&R Identification
and implement an I/l Reduction Maintenance Program to include CCTV and smoke testing of the
gravity sewer system.
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5 - SANITARY SEWER CAPITAL IMPROVEMENTS PLAN (SSCIP)

A Sanitary Sewer Capital Improvement Plan (SSCIP) was prepared based on the work completed herein. The
plan includes the costs of repairs to the gravity sewer lines and lift stations as well as the replacement costs of
the lift stations and other key components of the sewer system. In addition, we have included costs related to
a proposed Gravity Sewer System Capacity Evaluation Hydraulic Model, proposed Lift Station Monitoring
Program, proposed Suspect Lateral I/l Program, and I/l Reduction Maintenance Program.

These costs do not include any sewer capacity line expansions that may be required to accommodate
increased flows due to future growth. King recommends that the City moves ahead with the development of a
gravity system sewer model to evaluate the need for future sewer line expansions. The gravity sewer model
was included in the 2012 fiscal year budget.

The planning level opinion of probable cost developed herein included the following components:

= Construction cost
= Contingency — 15%
Engineering, Construction Management, and Inspection — 20%

Sewer defect repairs were estimated as discussed previously in Section 1 — Video Reivew and R&R
Identification. Construction costs for equipment replacement were estimated based on experience and
selected quotes.

Table 17 summarizes the list of projects and their “Description of Work” and “Cost Development Detail”
recommended to be implemented for the next 10 years (2012 - 2021). For a detailed implementation schedule
and estimated cost per project please refer to Appendix G.

Table 18 summarizes the list of projects and their “Description of Work” and “Cost Development Detail” that
are currently being implemented.
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Table 17
List of Projects and Capital Budget Plan Description

+Project Description of Work Cost Development Details
1 Gravity Sewer
Rehabilitation Program
Gravity Sewer
L . $500,900
1.1 | Rehabilitation See Appendix “E” ’ A 0 :
NASSCO Ranking 5 Based on Appendix “E” plus 15% Contingency.
Gravity Sewer
S T $151,700
1.2 | Rehabilitation . SEE ppenihit Based on Appendix “E” plus 15% Contingency.
NASSCO Ranking 4
Gravity Sewer
o . $120,400
1.3 | Rehabilitation See Appendix “E” ’ R @ :
NASSCO Ranking 3 Based on Appendix “E” plus 15% Contingency.
Gravity Sewer
S g $10,700
1.4 | Rehabilitation See Appendix “E” ’ — 0 :
NASSCO Ranking 2 Based on Appendix “E” plus 15% Contingency.
Gravity Sewer
L . $25,400
1.5 | Rehabilitation See Appendix “E” ’ R 0 .
NASSCO Ranking 1 Based on Appendix “E” plus 15% Contingency.
e Engineer will prepare contract
specifications, bidding services, provide
16 Engineering / CM / construction management and inspection | $809,100 x 15% = $121,300
' Inspection from item 1 services during the construction of the | Based on 15% of total cost (items 1.1 to 1.5)
recommended repairs shown in Appendix
HFH.
e Move pump “on” level to 6 inches below
712 (RS I Based on recent bids and experience.
e Replace control panel door gaskets and $500
install electrical duct seal (putty) in all the
conduits entering into the pump station
> Hibiscus LS # 25 (2) control panel.

Minor Repairs

e Sandblast and coat with epoxy wet well
concrete surfaces.

e Sandblast and coat with epoxy pump
station discharge piping.

e Sandblast and coat with epoxy vault valve
piping.

Based on recent bids and experience.
$6,300
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+Project

Description of Work

Cost Development Details

Seagrape LS # 24 (10)
Minor Repairs

e Move pump “on” level to 6 inches below
the lowest invert.

e Install a 2” x 3” plastic phenolic label on
front of service disconnect enclosure.

e Install an identification label on automatic
transfer switch.

o Install electrical duct seal (putty) in all the
conduits entering into the pump station
control panel.

e Sandblast and coat with epoxy wet well
concrete surfaces.

e Sandblast and coat with epoxy vault valve

piping.

Based on recent bids and experience.
$1,000

Based on recent bids and experience.
$12,000

Hibiscus LS # 25 (2)
Full Upgrade

e Replace pumps, motors, control panels,
instrumentation, SCADA system, piping,
valves, etc.

e Sandblast and coat with epoxy wet well
concrete surfaces.

Based on recent bids and experience.
$268,000

Seagrape LS # 24 (10)
Full Upgrade

e Replace pumps, motors, control panels,
instrumentation, SCADA system, piping,
valves, etc.

e Sandblast and coat with epoxy wet well
concrete surfaces.

Based on recent bids and experience.
$783,000

Seagrape LS # 24 (10)
Flow Meter
Replacement

e Flow meter should be replaced as per
manufacturer’'s recommendation.

As quoted by the manufacturer.
$15,700

Seagrape LS # 24 (10)
Generator Load Bank
Test

e Load bank testing simulates the electrical
demands of one or more items of
electrical equipment. The test monitors
the generator to ensure that it is operating

properly.

See Appendix “Q”
$1,200

Seagrape LS # 24 (10)
Generator Replacement

e Existing generator should be replaced in
approximately ten (10) years.

See Appendix “Q”
$52,000
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+Project

Description of Work

Cost Development Details

Install New Manhole

e |LBTS started the installation of new cover

inserts (inflow dish) for all existing
manholes within the Town’'s owned and

9 maintained sanitary sewer system in N/A
SotE A order to restrict the rate of inflow during
rain events. Such installations were
completed by January 2012.
Allows for proper sizing and confirmation
Gravity Sewer System of individual gravity sewer lines to
10 | capacit Evalua%;on accommodate future demand. Based on engineering estimate.
(H;drau)llic Model) Serves as a tool to estimate impact of | $50,000
planned developments to the sewer
system.
g:’;’p:l?; szlc;[ebrgl 4 This project does not include the CCTV inspection of lateral sections located within private property (private laterals).
11 erf%rmed every 10 However, it is recommended to inspect private laterals by 2015. This is a more complicated operation since it may
5ears) y involve legal ramifications.
. Egjgﬁonon(i ttehrﬁ fz'”d(;?g(s)p‘i‘r‘;'t?r?g ﬂ; dggt (1) $250/CO x 1,100CO(laterals) x 30% = $82,500
Cleanout (CO) Expenses), LBTS will install cleanout 5 3 _
11.1 | Installation (to be done boxes and make repairs if defects are B0 1o COMIMEENE) = AL
in house) present. It is assumed that 30% of total _ _
laterals will require installation of a new (3) (1) + (2) = $82,500 + $12,400 = $94,900
CoO.
Data Evaluation and . . . .
e e o | Basedon enineeing etmate
" | Recommendation g th . pect! Y| $12,800
(laterals only) and provide repair recommendations.
11.3 | Lateral Rehabilitation ¢ The Lol W'I.I fepairdefects - as TBD
identified by the Engineer.
e The Engineer will provide construction
114 Engineering / CM / management and inspection services TBD (20% of total cost from item 11.3)

Inspection for item 11.3

during the construction of the
recommended repairs.
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+Project

Description of Work

Cost Development Details

The Contractor will perform smoke testing
on the gravity sewer system in order to
detect inflow sources within the public

(1) $0.50/ft x 50,000ft = $25,000

11.5 | Smoke Testing and private side and confirm success of | (2) $25,000 x 15% Contingency = $3,800
repairs completed. To be executed once
all lateral repairs have been completed | (1) + (2) = $28,800 x 1.03” (3% inflation factor) = $30,600
(11.3)
116 CM / Inspection for item ¢ -r;r;enaggg:zﬁter avr\g"dl ?;Z\gg;io%onzté?\ztclgg $30,600 x 20% = $6,100
| 115 . . S Based on 20% of total cost from item 11.5
during the smoke testing activities.
12 I/ Reduction
Maintenance Program
Data Evaluation / e The Engineer will review the findings . ; g
12.1 | Repair during tgr]le mainline CCTV inspectiogs g,f;es%gn englr;e_erlng estimate.
. . . ) , x 1.03° = $13,600
Recommendation and provide repair recommendations.
12.2 | Mainline Rehabilitation ¢ The Lol W".I fepairdefects - as TBD
) identified by the Engineer.
e Engineer will prepare contract
. : specifications and bidding services,
12.3 SIS I provide construction management and | TBD (20% of total cost from item 12.2)

Inspection for item 12.2

inspection services during the
construction of the recommended repairs.
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Table 18
List of Projects and Operating Budget Expenses Description

+Project

Description of Work

Cost Development Details

Lift Station (s) SCADA
Monitoring Program

e Monthly hydrograph updates allow for

identification of maintenance issues within
the gravity sewer system.

Monitor progress with the 1/l Reduction
Maintenance Program.

8hr/month x $85/hr x 12month/yr = $8,200

Lateral CCTV
Inspection and
Cleanout (CO) Location

The Contractor will:

1. Perform CCTV inspections of
lateral lines from the mainline in
order to detect infiltration
sources.

2. Locate and mark existing
cleanouts on the public side.

(1) (Lateral CCTV Insp.) = $0.47/ft x 1,100lateral x 25ft/lateral
=$12,900
(2) (Main Cleaning & CCTV Insp.) = $0.94/ft x 50,000ft
= $47,000
(3) [(1) + (2)] x 15% Contingency = [$12,900 + $47,000] x 15%
=$9,000
(1) + (2) + (3) = $68,900

Mainline Cleaning and
CCTV Inspection

o A three year cycle is recommended.

1. Cleaning: to be performed every year
(2013, 2014, and 2015 - on).

2. CCTV Inspection: to be performed year
3 only (2015, 2018, and 2021).

The Contractor will clean and inspect via
CCTV each line segment. The cleaning
process will remove all grease, sand, silt,
solids, roots, rags, debris, etc from each
line segment. This operation has two
important benefits (a) prevent backups or
overflows in the sewer system (b) identify
pipe structural deficiencies and
construction features that will need
rehabilitation.

(1) (Cleaning) = $0.47/ft x 50,000ft = $23,500
(2) $23,000 x 15% Contingency = $3,500

(3) (1) + (2) = $23,500 + $3,500 = $27,000

(4) (CCTV Insp.) = $0.47/ft x 50,000ft = $23,500
(5) $23,500 x 15% Contingency = $3,500

(6) (4) + (5) = $23,500 + $3,500 = $27,000

(7) (3) + (6) = $27,000 + $27,000

= $54,000 x 1.03? (3% inflation factor)
= $57,300
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Appendix “A”
Project Location Map
Total Pages 1
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Appendix “B”
Atlas Correction Form
Total Pages 1
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)
g\‘ Your Life :

FLORIDM

Atlas Correction Form

LS: Seagrape (LS 24) Originator: King Engineering Associates Inc.
Date: 10/31/2011
Comments:
Schematic:
Segments to Add: Segments to Remove: |Comments:
UMH pMH | Length | Depth | Did- | oy v jateria) | UPStream | Downstr
(ft) (fy_ [ (n) MH MH
40C 40A 362 5 8 PVC
40B 40A 25 5 8 VCP
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Appendix “C”
Summary of Defects by Basin
Total Pages 1
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Sanitary Sewer Capital Improvements Plan

Summary of Defects by Basin

Basin No. Definition Count
Longitudinal Crack 31
Circular Crack 8
Joint/Stains 7
Multiple Cracks 5
Hibiscus Joint/Infiltration 3
(LS # 25 (2)) Deposits 2
Broken Pipe 2
Heavy Roots 1
Medium Roots 1
Total 60
Longitudinal Crack 164
Joint/Infiltration 141
Joint/Stains 94
Multiple Cracks 50
Circular Crack 38
Deposits 30
Seagrape Light Roots 29
(LS #24 (10)) Medium Roots 15
Broken Pipe 5
Severe Offset 2
Heavy Roots 2
Joint/Separated 1
Sag in Pipe 1
Total 572
Total (Basin Hibiscus + Seagrape) 632
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Appendix “D”
Repair Criteria and Technology Guidelines
Total Pages 1
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Repair Criteria and Technology Guidelines Flow Chart

Verify:

1. Date

2. Gravity sewer collection basin number.

3. Upstream and downstream manhole (line
segment) numbers.

Broken manhole Offset
drop connection? joints?

Hole and/or

i ?
Line sag? broken pipe?

Cracks??

Point Repair (up to 15' Point Repair (up to 15 Sectional Liner (up to

of line) ofline) 11' of line)
Heavy sag!

throughout
line?

Point Repair

Sectional Liner

>3 point repair
per line?

23 sectional liner

>3 point repair per line?

per line?

23 sectional liner
per line?

Line Replacement®®

Cured in Place Pipe
(CIPP)>®

Foot notes:
1. Pipe is fully submerged due to sag.
2. Circular, longitudinal, multiple with active infiltration or stains.
3. Try not to use in rear easements, if lining is possible.
4. If cost of point repairs (grouting, de-rooting, sectional liner(s), and/or point repair(s)) is 80% or more of full length repair (CIPP or line
replacement), then assign full length repair.
5. Investigate lateral. If CIPP was assigned, repair damaged lateral connections prior to issuance.
a. If lateral is leaking through annular space, then "grout lateral annular space" is assigned.
b. If hammer taps are present, then "robotics" is assigned.
c. If cracks and/or medium to heavy roots are present in lateral, then "point repair lateral" is assigned.
d. If lateral is identified as "suspect lateral”, then "investigate suspect lateral" is assigned.
6. Check that video footage equals TV log footage.

General notes:
1. Clean and de-grease pipe, if required.
2. Descale pipe, if required.

NO

Roots?

Medium/heavy
roots throughout
line?

DEROOT, ADD
ROOT INHIBITOR

Deroot, add root
inhibitor

Joint
infiltration?

Next to
lateral?

Sectional Liner (up
to 11' of line)

>3 sectional liner
per line?

Cured in Place Pipe
(CIPP)>®
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Appendix “E”
Repair Recommendations by Line Segment
(Sorted from the Highest (5) to the Lowest (0) NASSCO Score)
Total Pages 14
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Repair Recommendations by Line Segment
(Sorted from the Highest (5) to the Lowest (0) NASSCO Score)

. Repair Estimated | Estimated
Bsz'” UMH | DMH Ng‘fosrio Soance | Tvoer I/l Rate | Average
. ype Remarks (gpm) Cost ($)**
Cured-in- | Multiple Cracks
24(10) | 109 113 5846 N/A Place and Leaking 4 $6,100.00
Liner Joint
Cured-in- Longitudinal
N/A Place Cracks and 10.5 $5,960.00
Liner Leaking Joint
Al | 12 = Sth 58.9 T-Liner /1 caking Joint 0.3 $3,500.00
Top Hat
186.1 ﬁ;{;”ﬁ;{ Leaking Joint 0.2 $3,500.00
Cured-in-
24(10) | 105 109 5744 N/A Place Multiple Cracks 5 $6,100.00
Liner
ClrEEH, Longitudinal
N/A Place C 15 $5,960.00
. racks
Liner
24(10) | 115 116 5543 259 1 '_I'I_-Liner/ Longitudinal 0.5 $3,500.00
op Hat crack
271.5 -'II-'-omeS;t/ Circular Cracks 0 $3,500.00
Cured-in-
24(10) | 96 99 5542 N/A Place Multiple Cracks 2 $5,580.00
Liner
Cured-in- Longitudinal
N/A Place Cracks and 1 $5,800.00
Liner Leaking Joint
)| - 5442 18.9 ﬁ;{;”ﬁ;{ Circular Crack 3 $3,500.00
187.8 ﬁ;{;”ﬁ;{ Multiple Cracks 2 $3,500.00
2455 -'II—'-oLpI)nS;t/ Multiple Cracks 2 $3,500.00
Cured-in-
24(10) | 91 92 5442 N/A Place Multiple Cracks 0.5 $7,660.00
Liner
Cured-in- Leaking Joint
N/A Place and Multiple 4 $7,660.00
Liner Cracks
2[00 | L S 266.3 TFOLF;”S;{ Leaking Joint 05 | $3,500.00
316.2 L;;”ﬁ;t’ Leaking Joint 05 | $3,500.00
Cured-in- | Multiple Cracks
N/A Place and Leaking 1.5 $7,500.00
24(10) | 46 47 5345 Liner Joint
56.7 ﬁ;{;”ﬁ;{ Leaking Joint 0.1 $3,500.00
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
T-Liner / . :
164.1 Top Hat Leaking Joint 0.5 $3,500.00
T-Liner / . :
219 Top Hat Leaking Joint 1 $3,500.00
Cured-in-
24(10) | 40 49 5247 N/A Place Multiple Cracks 1 $6,600.00
Liner
Cured-in- | Multiple Cracks
N/A Place and Leaking 15 $8,500.00
24(10) | 6 7 5245 Liner Joint
T-Liner / . .
121.7 Top Hat Leaking Joint 0.5 $3,500.00
Cured-in- | Multiple Cracks
N/A Place and Leaking 2.5 $6,100.00
Liner Joint
T-Liner / . :
24(10) | 11 12 5045 65.7 Top Hat Leaking Joint 0.2 $3,500.00
T-Liner / . :
104.7 Top Hat Leaking Joint 0.1 $3,500.00
T-Liner / . :
175.7 Top Hat Leaking Joint 0.1 $3,500.00
Cured-in- Longitudinal
24(10) | 102 105 5245 N/A Place Cracks and 25 $6,100.00
Liner Leaking Joint
Cured-in- Longitudinal
24(10) | 113 117 5245 N/A Place Cracks and 1.5 $6,100.00
Liner Leaking Joint
Cured-in-
N/A Place Multiple Cracks 0 $2,600.00
Liner
T-Liner / .
24(10) | 79 80 5043 5 Top Hat Broken Pipe 0 $3,500.00
T-Liner / .
39.8 Top Hat Broken Pipe 0.2 $3,500.00
T-Liner / .
86.9 Top Hat Multiple Cracks 0.5 $3,500.00
Cured-in- | Multiple Cracks
24(10) | 101 102 5243 N/A Place and Leaking 15 $7,980.00
Liner Joints
Sectional Longitudinal
12.5 Liner Crack 0 $850.00
T-Liner / . :
55.3 Top Hat Leaking Joint 0.5 $3,500.00
Sectional Longitudinal
25(2) | 133 134 5242 65.4 Lier Crack 0.1 $850.00
T-Liner / . :
293.1 Top Hat Leaking Joint 0.5 $3,500.00
Sectional Longitudinal
328 Liner Crack 0.2 $850.00
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
Cured-in- Longitudinal
24(10) | 17 25 5242 N/A Place Cracks and 1 $6,790.00
Liner Leaking Joints
CurzdH- Longitudinal
24(10) | 122 | A | 123 5242 N/A Place 9 2 $1,780.00
. Cracks
Liner
T-Liner / .
82.9 Top Hat Circular Crack 0.5 $3,500.00
99.7 Sel_ciﬂz?a' Longr'g’c‘f('”a' 0.1 $850.00
25} | 428 L= 2 T-Liner / Longitudinal
135.2 Top Hat Crack 0.2 $3,500.00
T-Liner / .
182.2 Top Hat Circular Crack 0.1 $3,500.00
Cured-in-
24(10) | 8 17 5241 N/A Place Multiple Cracks 15 $6,500.00
Liner
Sectional Longitudinal
o Liner Crack o $850.00
Investigate o
97.3 Suspect | 100% Blocked 0 $150.00
w/ Debris
Lateral
Investigate .
119.9 Suspect | 20% [E)"e%“;'i‘se" i 0 $150.00
Lateral
Excavated
24(10) | 43 44 5241 Point
Repair .
159.8 Lateral Broken Pipe 0 $3,700.00
(Public
Property)
Excavated
Point Heavy Sag up to
160 Repair y =ag up 0 $7,000.00
N 185
Main Line
(2)
Clean,
N/A Test, Seal Leaking Joints 1 $4,000.00
Main Line
T-Liner / . .
24(10) | 47 48 5041 105.8 Top Hat Leaking Joint 0.4 $3,500.00
Sectional Longitudinal
166.9 Liner Crack 0.1 $850.00
Sectional Longitudinal
218.2 Liner Crack 0.1 $850.00
Cured-in- Multiple Cracks
24(10) | 99 102 5241 N/A Place and Leaking 2.5 $6,100.00
Liner Joints
24(10) | 107 108 5232 lepy | ceetomEl | Lomgielie] 0.5 $850.00
Liner Crack
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
T-Liner / . .
136.1 Top Hat Leaking Joint 15 $3,500.00
T-Liner / .
150 Top Hat Circular Crack 0.1 $3,500.00
263.9 SeL"}tr'fe’?a' Circular Crack 0.1 $850.00
Sectional Longitudinal
23 Liner Crack 0 $850.00
T-Liner / Deroot Lateral
25(2) | 132 133 5231 232 Top Hat prior CIP 1 $3,500.00
T-Liner / Deroot Lateral
352.5 Top Hat prior CIP 1 $3,500.00
Clean, Joint/Stains/Fine
N/A Test, Seal | Roots. Add Root 0 $4,200.00
Main Line Inhibitor
Excavated
24(10) | 1 2 5222 Point
Repair Offset Joint > 1"
1AL Lateral | (Soil Visible) . SET0ED
(Public
Property)
168.9 SeL"}tr'fe’?a' Longr'gjc‘f('”a' 0.4 $850.00
24(10) | 16 17 5200 Sectional
2435 Liner Multiple Cracks 0.4 $850.00
Clean,
N/A Test, Seal Leaking Joint 1 $3000.00
24(10) | 39 40 5200 Main Line
T-Liner / .
66.2 Top Hat Multiple Cracks 1 $3,500.00
Investigate Heawv and
50.9 Suspect ; y | 4 $150.00
Lateral Clear Flow
24(10) | 40 [C | 40 | A 5200 :
Investigate Heavy and
141.8 Suspect y 6 $150.00
Clear Flow
Lateral
201 .Tr'o'-'”ﬁ;t/ Leaking Joint 1 $3,500.00
24(10) | 116 117 5200 Sec‘iional
283.3 Li Multiple Cracks 0.2 $850.00
iner
Clean,
N/A Test, Seal Leaking Joint 0.5 $3,700.00
24(10) | 49 54 5146 Main Line
Sectional Longitudinal
13 Liner Crack 0.1 $850.00
Cured-in- . .
24(10) | 118 119 5146 N/A Place Jo"l‘t./slta'”s ale 2 $7,300.00
Liner Multiple Cracks
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
Clean,
N/A Test, Seal Leaking Joint 0.4 $4,000.00
Main Line
65.2 TLiner/ | ) caking Joint 0.2 $3,500.00
) Top Hat 9 ' ' )
T-Liner / Longitudinal
157.1 Top Hat Crack 0.1 $3,500.00
T-Liner / . .
24(10) | 104 105 5144 174.4 Top Hat Leaking Joint 0.3 $3,500.00
T-Liner / . .
221 Top Hat Leaking Joint 0.1 $3,500.00
T-Liner / . .
223.1 Top Hat Leaking Joint 0.2 $3,500.00
T-Liner / .
297.6 Top Hat Circular Crack 0.2 $3,500.00
T-Liner / Longitudinal
309.4 Top Hat Crack 0.1 $3,500.00
T-Liner / Longitudinal
139.7 Top Hat Crack 1 $3,500.00
T-Liner / Heavy Roots
25(2) | 134 135 5143 146.8 Top Hat (100% Blocked) 0 $3,500.00
1882 | S°°UoM | wyiple Cracks 0.2 $850.00
iner
Clean,
24(10) | 55 83 5143 N/A Test, Seal Leaking Joint 0.2 $4,400.00
Main Line
Sectional Longitudinal
105.2 Liner Crack 0.1 $850.00
192.4 Sel_ciﬂz?a' Longr'g’c‘f('”a' 0.1 $850.00
24(10) | 45 46 5142 .
Repair
Leaks in | Circular Crack in
el Manhole MH Channel 1 HELELED
Channel
Clean,
N/A Test, Seal Leaking Joints 0.4 $4,000.00
24(10) | 48 49 5142 Main Line
T-Liner / .
122 Top Hat Circular Crack 0.5 $3,500.00
2.6 sectional | Gircular Crack 0.1 $850.00
iner
24(10) | 96 95 5142 71.6 seeteng. | Lol 0.1 $850.00
Liner Cracks
T-Liner / . .
133.1 Top Hat Leaking Joint 2 $3,500.00
Clean,
N/A Test, Seal Leaking Joint 0.5 $4,200.00
24(10) | 103 104 5142 Main Line
T-Liner / . .
57.2 Top Hat Leaking Joint 1 $3,500.00
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
Sectional Longitudinal
214.4 Liner Crack 0.1 $850.00
Cured-in- Leaking Joints
24(10) | 112 113 5142 N/A Place and Longitudinal 1.2 $5,600.00
Liner Crack
Cured-in- Broken Section
N/A Place and Multiple 2.5 $5,400.00
Liner Cracks
T-Liner / .
3.5 Top Hat Multiple Cracks 0.2 $3,500.00
T-Liner / .
25(2) | 136 137 5141 174.6 Top Hat Circular Crack 0.2 $3,500.00
T-Liner / Longitudinal
211.9 Top Hat Crack 0.2 $3,500.00
T-Liner / Longitudinal
219 Top Hat Crack 0.2 $3,500.00
T-Liner / .
220.3 Top Hat Deposits 0.1 $3,500.00
Exgi\ﬁ[ ed Severe Offset
24(10) | 87 89 5141 131.3 Repair Joint and 1 $4,000.00
epa Leaking Joint
Main Line
Clean,
24(10) | 13 15 5135 N/A Test, Seal Leaking Joint 1.2 $2,960.00
Main Line
Clean,
N/A Test, Seal Leaking Joint 2 $3,850.00
Main Line
2y v 9 2ile 28 SeLCi?]Z?a' Circular Crack 0 $850.00
Sectional Longitudinal
92 Liner Crack 0 $850.00
Clean,
24(10) | 22 23 5132 N/A Test, Seal Leaking Joint 1 $3,370.00
Main Line
T-Liner / Deroot Lateral
24(10) | 36 37 5131 48.4 Top Hat prior CIP 0 $3,500.00
T-Liner / . .
58.1 Top Hat Leaking Joint 3 $3,500.00
T-Liner / .
24(10) | 81 82 5131 167.3 Circular Crack 0.2 $3,500.00
Top Hat
T-Liner / . .
219.4 Top Hat Leaking Joint 0.2 $3,500.00
Clean,
24(10) | 20 21 5122 N/A Test, Seal Leaking Joint 2 $3,290.00
Main Line
Sectional Longitudinal
24(10) | 80 81 5122 20.2 . Crack and 0 $850.00
Liner . .
Joint/Stains
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
2486 | Se°toMal | wuitple Cracks 0 $850.00
iner
248.6 T-Liner Multiple Cracks 1 $3,500.00
108.5 SeLci::Z?al Separated Joint 0.2 $850.00
SAdn) s £le Sllzl Sectional Longitudinal
219.9 . 9 0.1 $850.00
Liner Crack
Clean,
N/A Test, Seal Joint/Stains 0 $3,750.00
Main Line
2ty 22 = S T-Liner / Deroot Lateral
375.9 prior CIP (Heavy 0 $3,500.00
Top Hat
Roots)
Excavated
25(2) | 141 142 5100 158.6 Rpeor;’;tir Broken Pipe 0 $4,000.00
Main Line
264.2 SeLCigZ'r‘a' Broken Pipe 0 $850.00
24(10) | 38 39 5100 T-Liner /
264.2 Top Hat Broken Pipe 0 $3,500.00
Investigate
24(10) | 40 | A | 40 5100 100.6 cmpee || R WS $150.00
100%
Lateral
T-Liner / .
24(10) | 108 109 5100 91.5 Circular Crack 0.4 $3,500.00
Top Hat
24(10) | 123 125 5100 8.7 sl | Lergiielie 25 $850.00
Liner Crack
Clean,
24(10) | 129 83 5100 N/A Test, Seal Leaking Joint 1 $1,840.00
Main Line
Cured-in- | Multiple Cracks
24(10) | 24 25 4621 N/A Place and Leaking 0.4 $6,600.00
Liner Joints
Clean,
24(10) | 53 54 4518 N/A Test, Seal Leaking Joints 0.4 $3,140.00
Main Line
T-Liner / .
54.4 Top Hat Cracked Joint 0.1 $3,500.00
T-Liner / .
24(10) | 78 80 4300 116.8 Cracked Joint 0.1 $3,500.00
Top Hat
Sectional Longitudinal
192.9 Liner Crack 0.1 $850.00
Cured-in- Longitudinal
24(10) | 119 119 | A 4300 N/A Place 9 1 $4,100.00
. Cracks
Liner
24(10) | 127 | A | 127 4300 143.9 Sel_ciﬂg?a' Cracked Joint 0.2 $850.00
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. Repair Estimated | Estimated
Bsz'” UMH | DMH Ngffrceo Soance | Tvoer ) I/l Rate | Average
. ype Remarks (gpm) Cost ($)**
Sectional Multiple Cracks
164 L up to the end of 0.5 $850.00
iner .
Pipe
164.4 TLiner /| 1 itiple Cracks 0.1 $3,500.00
Top Hat '
Cured-in-
N/A Place Multiple Cracks 1 $5,740.00
Liner
A | B2 e L 105.6 TLiner /1 circular Crack 0.5 $3,500.00
Top Hat
T-Liner / Longitudinal
108.5 Top Hat Crack 0.2 $3,500.00
Clean,
24(10) | 93 92 4232 N/A Test, Seal Leaking Joint 0.2 $3,790.00
Main Line
Clean,
24(10) | 106 107 4212 N/A Test, Seal Leaking Joint 0.2 $3,000.00
Main Line
10.4 'TroL;;nﬁ;t/ De;?i‘c’)tr |_Ca|t§ra| 0 $3,500.00
24(10) | 60 62 4200 .
102.6 T-Liner / Deropt Lateral 0 $3.500.00
Top Hat prior CIP '
Clean,
N/A Test, Seal Algﬁigt%?t 0 $2,800.00
24(10) | 60 59 4137 Main Line
Deroot Light to Medium
L Main Line Roots e $300.00
37 Sectional |y iinle Cracks 0.1 $850.00
Liner
53.9 SeLCi?]Z?a' Longr'tauc‘f('”a' 0.2 $850.00
25(2) | 141 137 4133 Sectional
99 : Multiple Cracks 0.1 $850.00
Liner
T-Liner / Multiple and
X Top Hat Circular Cracks o HREELD
Clean,
N/A Test, Seal | Leaking Joints 0.4 $1,740.00
Main Line
Sy L2y 124 | g 15 Seﬁﬂg?al Multiple Cracks 0.1 $850.00
15 L;”ﬁ;t/ Multiple Cracks 0.1 $3,500.00
Clean,
24(10) | 127 128 4132 N/A Test, Seal | Leaking Joints 1 $3,700.00
Main Line
Clean,
4132 N/A Test, Seal Leaking Joints 0.4 $1,040.00
24(10) | 127 | B | 127 | A Main Line
4132 915 seetiene. | Lerigiei 0.1 $850.00
Liner Crack
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
Cured-in- Cracked Joint
25(2) | 153 154 4131 N/A Place and Multiple 0.2 $1,988.00
Liner Cracks
253.5 SeL"}tr'fe’?a' Longr'gjc‘f('”a' 0.2 $850.00
A | 1 16 413t Sectional Longitudinal
373.9 : 9 0.1 $850.00
Liner Crack
279 SeLci::erm Multiple Cracks 0 $850.00
20y | Y B s Sectional Longitudinal
384 Liner Crack 0 $850.00
Clean,
N/A Test, Seal Leaking Joint 0.1 $1,120.00
24(10) | 68 67 4131 Main Line
Sectional Longitudinal
84.8 Liner Crack 0.1 $850.00
24(10) | 82 83 4131 90.1 ceeleng. | Lereielr] 0.1 $850.00
Liner Cracks
Clean,
N/A Test, Seal Leaking Joint 0.3 $4,000.00
Main Line
24(10) | 100 101 4131 247 .4 Seqhonal Longitudinal 0 $850.00
Liner Crack
395.7 SeL"f“O”a' Circular Crack 0 $850.00
iner
T-Liner / Deroot Lateral
345 Top Hat orior CIP 0 $3,500.00
Clean, Leaking Joint.
24(10) | 33 55 4123 N/A Test, Seal Add Root 0.1 $2,000.00
Main Line Inhibitor
Deroot .
N/A Main Line Light Roots $300.00
Clean, Joint/Fine
N/A Test, Seal | Roots. Add Root 0 $5,500.00
Main Line Inhibitor
24(10) | 41 42 4121 87 1 Secponal Longitudinal 0 $850.00
Liner Crack
423 Sectional |~ ar Crack 0 $850.00
Liner
4 Seﬁﬂg?al Multiple Cracks 1 $850.00
24(10) | 85 86 4121 Sectional
394.3 Li Circular Crack 0 $850.00
iner
Clean,
N/A Test, Seal Leaking Joint 0.1 $2,700.00
24(10) | 111 112 4121 Main Line
Sectional Longitudinal
269 Liner Crack 0.1 $850.00
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
Clean, Leaking Joint.
24(10) | 52 53 411A N/A Test, Seal Add Root 0.1 $4,200.00
Main Line Inhibitor
T-Liner / Longitudinal
24(10) | 5 6 4112 154.3 Top Hat Crack 0.1 $3,500.00
Clean,
N/A Test, Seal Joint/Stains 0 $2,860.00
24(10) | 68 69 4112 Main Line
T-Liner / Deroot Lateral
174.2 Top Hat orior CIP 0.4 $3,500.00
Longitudinal
24(10) | 14 15 4100 176.1 PG Crack up to 0 $850.00
Liner Drop
Connection
T-Liner / Deroot Lateral
24(10) | 56 58 4100 10.8 Top Hat prior CIP 0 $3,500.00
T-Liner / .
24(10) | 98 97 4100 27 Circular Crack 0.2 $3,500.00
Top Hat
T-Liner / .
24(10) | 110 111 4100 233.9 Circular Crack 0.1 $3,500.00
Top Hat
Cured-in-
25(2) | 143 144 3700 N/A Place Multiple Cracks 1 $7,420.00
Liner
Cured-in-
25(2) | 154 | A | 154 3422 N/A Place Multiple Cracks 0.1 $5,720.00
Liner
Clean,
N/A Test, Seal Joint/Stains 0 $3,800.00
Main Line
Sectional Longitudinal
24(10) | 30 31 3314 e Liner Crack 0.1 +EB000
Sectional Longitudinal
299 Liner Crack 0.1 $850.00
3792 | SeMAl | Gircular Crack 0.1 $850.00
Sectional Longitudinal
107 Liner Crack 0 $850.00
24(10) | 44 45 3300 152.2 ceeleng. | Lergiell 0 $850.00
Liner Crack
Sectional Longitudinal
204.8 Liner Crack 0 $850.00
Clean,
N/A Test, Seal Leaking Joint 0.2 $3,640.00
Main Line
24(10) | 19 20 3222 200 Sec_tlonal Longitudinal 0 $850.00
Liner Crack
361 Sectional | ;0 ar Crack 0 $850.00
Liner
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
Clean, Joint/Fine
N/A Test, Seal | Roots. Add Root 0 $3,940.00
Main Line Inhibitor
24(10) | 4 5 3221 T-Liner / Deroot Lateral
260.8 Top Hat prior CIP 0.1 $3,500.00
299.4 | Sectional | e iar Crack 0 $850.00
Liner
Clean,
N/A Test, Seal Leaking Joints 0.1 $3,800.00
Main Line
24(10) | 31 32 3221 2995 Sec_tlonal Longitudinal 0.1 $850.00
Liner Crack
Sectional Longitudinal
250 Liner Crack 0.1 $850.00
Cured-in- | Joint/Stains and
24(10) | 70 71 3221 N/A Place Longitudinal 0 $5,660.00
Liner Cracks
Clean,
24(10) | 72 75 321A N/A Test, Seal Joint/Stains 0 $2,640.00
Main Line
Clean,
N/A Test, Seal Leaking Joint 0.2 $3,890.00
24(10) | 65 66 3212 Main Line
T-Liner / .
4.6 Top Hat Circular Crack 0.1 $3,500.00
25(2) | 144 145 3200 360 seetiene, | Lerigie 0.1 $850.00
Liner Crack
36.8 sectional | Muttiple Cracks 0 $850.00
24(10) | 8 |A| 8 3200 Sectional
134.8 . Multiple Cracks 0 $850.00
Liner
Clean,
N/A Test, Seal Leaking Joint 0.1 $3,640.00
24(10) | 18 19 3200 Main Line
362 sectional | 0 ar Crack 0 $850.00
Liner
Clean,
N/A Test, Seal Joint/Stains 0 $3,570.00
25(2) | 152 153 3123 Main Line
Sectional Longitudinal
352.9 Liner Crack 0.1 $850.00
Cured-in- | Joint/Stains and
24(10) | 73 74 3123 N/A Place Longitudinal 0 $5,380.00
Liner Cracks
T-Liner / .
68.3 Top Hat Circular Crack 0.1 $3,500.00
25(2) | 140 141 3121 121 seetiene, | Lerigiei 0 $850.00
Liner Crack
Sectional Longitudinal
306.3 Liner Crack 0 $850.00
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. Repair Estimated | Estimated
Basin | umH | pmm | NESSEO Soance | Tvoer ) VlRate | Average
. ype Remarks (gpm) Cost ($)**
Sectional Leaking Joint
25(2) | 151 149 3121 262.4 Li and Circular 0.1 $850.00
iner
Crack
24(10) | 128 129 3121 63.1 SeL"f“O”a' el 0.2 $850.00
iner Cracks
Clean,
N/A Test, Seal Leaking Joint 0.2 $2,600.00
25(2) | 151 150 3114 Main Line
15 Sectional | i ar Crack 0.1 $850.00
Liner
25(2) | 139 138 3111 2 SeLCi?]Z?a' Circular Crack 0.1 $850.00
Clean,
N/A Test, Seal Joint/Stains 0 $1,580.00
24(10) | 66 66 | A 3111 Main Line
Sectional Longitudinal
26.8 Liner Crack 0.1 $850.00
24(10) | 2 3 3100 141.3 TLiner /| oracked Joint 0 $3,500.00
Top Hat
Investigate
24(10) | 40 |B| 40 | A 3100 3.8 Suspect Deposits 0 $150.00
Lateral
T-Liner / Deroot Lateral
24(10) | 58 60 3100 148.9 Top Hat prior CIP 0 $3,500.00
24(10) | 62 64 3100 2228 TFOLF;”S;{ Circular Crack 0 $3,500.00
Clean,
24(10) | 66 | A | 68 3100 N/A Test, Seal Leaking Joint 0.1 $2,280.00
Main Line
Investigate
24(10) | 98 99 3100 50 Suspect Deposits $150.00
Lateral
Clean,
24(10) | 120 121 3100 N/A Test, Seal Leaking Joint 0.2 $3,360.00
Main Line
24(10) | 122 122 |A| 3100 59.6 ceeleng. | Lereiel] 0.1 $850.00
Liner crack
Clean,
N/A Test, Seal Joint/Stains 0 $3,000.00
25(2) | 139 140 2211 Main Line
Sectional Longitudinal
298 Liner Crack 0 $850.00
Clean,
N/A Test, Seal Joint/Stains 0 $2,870.00
24(10) | 71 72 211C Main Line
Sectional Longitudinal
135 Liner Crack 0 $850.00
25 (2) | 147 148 2100 48 seslEne] | e 0 $850.00
Liner Crack '
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. Repair Estimated | Estimated
BasIn | umH | pmu | NESSCO -~ - VlRate | Average
. Distance Type Remarks (gpm) Cost ($)*
24(10) | 27 28 2100 283.2 ceeleng. | Lergiell 0 $850.00
Liner Crack
Cured-in- | 5inv/stains and
24(10) | 76 77 1600 N/A Place 0 $4,740.00
. cracks
Liner
Clean,
24(10) | 114 115 1600 N/A Test, Seal Joint/Stains 0 $2,970.00
Main Line
Clean,
24(10) | 77 78 1500 N/A Test, Seal Joint/Stains 0 $2,200.00
Main Line
Clean, Joint/Fine
24(10) | 34 35 1400 N/A Test, Seal | Roots. Add Root 0 $3,100.00
Main Line Inhibitor.
Clean,
24(10) | 74 75 1400 N/A Test, Seal Joint/Stains 0 $2,430.00
Main Line
Clean,
24(10) | 28 29 1200 N/A Test, Seal Joint/Stains 0 $1,760.00
Main Line
Clean,
24(10) | 75 78 1200 N/A Test, Seal Joint/Stains 0 $2,690.00
Main Line
24(10) | 51 52 1100 300.8 seetiene, | Lerigie 0 $850.00
Liner Crack
Clean,
24(10) | 119 | A | 120 1100 N/A Test, Seal Joint/Stains 0 $1,325.00
Main Line
25(2) | 130 131 0000 N/A No Repair N/A 0 $0.00
25(2) | 131 132 0000 N/A No Repair N/A 0 $0.00
25(2) | 142 145 0000 N/A No Repair N/A 0 $0.00
25(2) | 145 LS 0000 N/A No Repair N/A 0 $0.00
25(2) | 146 147 0000 N/A No Repair N/A 0 $0.00
25(2) | 148 153 0000 N/A No Repair N/A 0 $0.00
25(2) | 151 152 0000 N/A No Repair N/A 0 $0.00
25(2) | 154 LS 0000 N/A No Repair N/A 0 $0.00
25(2) | 154 | B | 154 | A 0000 N/A No Repair N/A 0 $0.00
25(2) | 154 | C | 154 | B 0000 N/A No Repair N/A 0 $0.00
24(10) | 3 4 0000 N/A No Repair N/A 0 $0.00
24(10) | 9 10 0000 N/A No Repair N/A 0 $0.00
24(10) | 21 22 0000 N/A No Repair N/A 0 $0.00
24(10) | 23 24 0000 N/A No Repair N/A 0 $0.00
24(10) | 25 33 0000 N/A No Repair N/A 0 $0.00
24(10) | 26 27 0000 N/A No Repair N/A 0 $0.00
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Basin | umH | pmm | NESSEO Caneem | T Reialr S Rate Eﬁi'é?:;id

ype Remarks (gpm) Cost ($)*
24(10) | 28 | A | 28 0000 N/A No Repair N/A 0 $0.00
24(10) | 29 30 0000 N/A No Repair N/A 0 $0.00
24(10) | 35 36 0000 N/A No Repair N/A 0 $0.00
24(10) | 37 38 0000 N/A No Repair N/A 0 $0.00
24(10) | 43 42 0000 N/A No Repair N/A 0 $0.00
24(10) | 54 55 0000 N/A No Repair N/A 0 $0.00
24(10) | 58 57 0000 N/A No Repair N/A 0 $0.00
24(10) | 61 62 0000 N/A No Repair N/A 0 $0.00
24(10) | 64 63 0000 N/A No Repair N/A 0 $0.00
24(10) | 84 85 0000 N/A No Repair N/A 0 $0.00
24(10) | 86 87 0000 N/A No Repair N/A 0 $0.00
24(10) | 90 89 0000 N/A No Repair N/A 0 $0.00
24(10) | 93 90 0000 N/A No Repair N/A 0 $0.00
24(10) | 94 95 0000 N/A No Repair N/A 0 $0.00
24(10) | 117 128 0000 N/A No Repair N/A 0 $0.00
24(10) | 121 122 0000 N/A No Repair N/A 0 $0.00
24(10) | 124 125 0000 N/A No Repair N/A 0 $0.00
24(10) | 125 126 0000 N/A No Repair N/A 0 $0.00

Total 136.4 $703,353

Contingency (15%) $105,502

Grand Total (Rounded) $808,900

*If only one joint was leaking or showed sign of infiltration, then Clean, Test, and Seal Mainline (Grouting) was recommended for the entire
line segment.
** The cost estimating methodology used is consistent with the preliminary level of analysis in the report and is only intended for planning
purposes. A more detailed cost estimate should be prepared during the design phase when materials and quantities can be estimated
more accurately. Also, please note there is significant uncertainty in estimating future construction costs due to the present volatile
economic environment.
*** Distance is measured from UMH.
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Appendix “F”
NASSCO Score Map
Total Pages 1
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Appendix “G”
Sanitary Sewer Capital Improvements Plan (SSCIP)
Total Pages 1
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Capital Budget Plan - Project Schedule
Project RIEjESHETS Total per Project
FY 2012 | FY 2013 | FY 2014 | FY 2015 | FY 2016 [ FY 2017 FY 2018 [ FY 2019 | FY 2020 [ FY 2021
1 [Gravity Sewer Rehabilitation Program
1.1 Gravity Sewer System Reheabilitation - NASSCQO Ranking 5 $ 500,900.00 $ 500,900.00
1.2 Gravity Sewer System Rehabilitation - NASSCO Ranking 4 $ 151,700.00 $ 151,700.00
1.3 Gravity Sewer System Rehabilitation - NASSCO Ranking 3 $ 120,400.00 $ 120,400.00
1.4 Gravity Sewer System Rehabilitation - NASSCO Ranking 2 $ 10,700.00 $ 10,700.00
1.5 Gravity Sewer System Rehabilitation - NASSCO Ranking 1 $ 25,400.00 $ 25,400.00
1.6 Engineering / CM / Inspection from item 1 above $ 75,100.00 | $ 46,200.00 $ 121,300.00
2 |[Hibiscus LS # 25 (2) - Minor Repairs $ 500.00 $ 6,300.00 $ 6,800.00
3 |Seagrape LS # 24 (10) - Minor Repairs $ 1,000.00 $ 12,000.00 $ 13,000.00
4 [Hibiscus LS # 25 (2) - Full Upgrade $ 268,000.00 | $ 268,000.00
5 [Seagrape LS # 24 (10) - Full Upgrade $ 783,000.00 | $ 783,000.00
6 |Seagrape LS # 24 (10) - Flow Meter Replacement $ 15,700.00 | $ 15,700.00
7 |Seagrape LS # 24 (10) - Generator Load Bank Test $ 1,200.00 $ 1,200.00
8 |Seagrape LS # 24 (10) - Generator Replacement $ 52,000.00 | $ 52,000.00
9 [Install New Manhole Cover Insert (Completed on January 2012) $ =
10 [Gravity Sewer System Capacity Evaluation (Model) $ 50,000.00 $ 50,000.00
11 |Suspect Lateral I/l Program (to be performed every 10 years)
11.1 Cleanout Installation $ 94,900.00 $ 94,900.00
11.2 Data Evaluation and Repair Recommendation $ 12,800.00 $ 12,800.00
11.3 Lateral Rehabilitation TBD TBD
11.4 Engineering / CM / Inspection for item 11.3 TBD TBD
115 Smoke Testing $ 30,600.00 $ 30,600.00
11.6 CM / Inspection for item 11.5 $ 6,100.00 $ 6,100.00
12 [/l Reduction Maintenance Program
12.1 Data Evaluation / Repair Recommendation $ 13,600.00 14,900.00 $ 16,200.00 | $ 44,700.00
12.2 Mainline Rehabilitation TBD TBD TBD
12.3 Engineering / CM / Inspection for item 12.2 TBD TBD TBD
Total per Year $ 736,400.00 | $ 354,400.00 | $ 55,000.00 | $ 13,600.00 | $ = $ = 14,900.00 = $ = $ 1,134,900.00 Total
$ 2,309,200.00
Operating Budget Expenses - Project Schedule
Project Projections Total per Project
FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021
1 |Lift StationSCADA Monitoring Program $ 8,200.00 | $ 8,400.00 | $ 8,700.00 | $ 9,000.00 | $ 9,300.00 | $ 9,600.00 9,900.00 10,200.00 | $ 10,500.00 | $ 10,800.00 | $ 94,600.00
2 |Lateral CCTV Inspection and Cleanout Location (ongoing) $ 68,900.00 $ 68,900.00
3 [Mainline Cleaning and CCTV Inspection $ 27,000.00 | $ 27,800.00 | $ 57,300.00 | $ 29,500.00 | $ 30,400.00 62,600.00 32,200.00 | $ 33,200.00 | $ 68,400.00 | $ 368,400.00
Total per Year $ 77,100.00 | $ 35,400.00 | $ 36,500.00 | $ 66,300.00 | $ 38,800.00 | $ 40,000.00 72,500.00 42,400.00 | $ 43,700.00 | $ 79,200.00 Total
All cost include a 15% Contingency $ 531,900.00

All future costs are adjusted for a 3% annual inflation factor
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Appendix “H”
Summary of Bid Costs
Total Pages 2
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Summary of Bid Costs

5 y $ILF $ILF
% Size (in) 0-9 ft depth 9-18 ft depth
£ 8 $ 34.50 $ 65.00
8 10 $ 58.00 $ 84.00
= 12 $ 58.00 $ 84.00
: 15 $ 58.00 $ 84.00
2 18 $ 58.00 $ 84.00
3 24 $ 58.00 $ 84.00
o $/Each $ILF
. Size (in) 8 ft Length Additional length
£ 8 $ 850.00 $ 100
= 10 $ 800.00 $ 100
5 12 $ 900.00 N/A
3 15 $ 1,250.00 N/A
iy 18 $ 2,000.00 N/A
24 $ 3,000.00 N/A
X Size (in) $ILF
P 3 $ 20.00
o a 10 $ 23.00
b 12 $ 24.00
38 15 $ 30.00
55 18 $ 40.00
24 $ 60.00
Size (in) LI
3 $ 10.00
2 10 $ 10.00
£ 12 $ 12.20
g 15 $ 12.20
18 $ 15.30
Y $ 15.30
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3,700.00

3,500.00 - $ 4,000.00

3,500.00 - $ 4,500.00

! Cost from table + $600.00 (for manhole reconnection) x 2 + [($22.00 x line length) if paved] + ($560.00 x number of
laterals and drop connection)
2 Cost from table + $400.00 if paved

65




Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Appendix “I”
Planning Level Opinion of Probable Construction Cost
Total Pages 12
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Planning Level Opinion of Probable Construction Cost

Basin Repair Estimated Estimated
No UMH DMH I/l Rate Average Cost
’ Distance** Type Remarks (gpm) ($)
Sectional Longitudinal
25(2) | 133 134 12.5 el o 0 $850.00
Sectional Longitudinal
25(2) | 133 134 65.4 e <t 0.1 $850.00
Sectional Longitudinal
25(2) | 133 134 328 e <t 0.2 $850.00
Sectional Longitudinal
25(2) | 135 136 99.7 . s 0.1 $850.00
24 (10) | 43 44 61 SeeliEne. Longitudinal 0 $850.00
Liner crack
24 (10) | 47 48 igee | ceolomEl | Lengiieie) 0.1 $850.00
Liner crack
24 (10) | 47 48 gy | cPdionEl | Lenginel 0.1 $850.00
Liner crack
24 (10) | 107 108 eps | cestemEl ) Lo 0.5 $850.00
Liner Crack
24 (10) | 107 108 263.9 Seﬁﬂg?a' Circular Crack 0.1 $850.00
25(2) | 132 133 23 SeLci::erm Cracked Joint 0 $850.00
Sectional Longitudinal
24 (10) | 16 17 168.9 i vk 0.4 $850.00
24 (10) | 16 17 2435 SeLci?]Z?al Multiple Cracks 0.4 $850.00
24 (10) | 116 117 283.3 SeLCi?]Z?a' Multiple Cracks 0.2 $850.00
Sectional Longitudinal
24 (10) | 49 54 13 e <t 0.1 $850.00
25(2) | 134 135 188.2 Seljﬂg?a' Multiple Cracks 0.2 $850.00
Sectional Longitudinal
24 (10) | 45 46 105.2 i o 0.1 $850.00
Sectional Longitudinal
24 (10) | 45 46 192.4 i o 0.1 $850.00
24 (10) | 96 95 2.6 SeLCitr'lg?a' Circular Crack 0.1 $850.00
Sectional Longitudinal
24 (10) | 96 95 71.6 ¥ cracks @ 66.8' & 0.1 $850.00
iner 71.6
24 (10) | 103 104 214.4 | Sectional g 0.1 $850.00
Liner Crack
24 (10) | 7 8 28 SeLci::erm Circular Crack 0 $850.00
Sectional Longitudinal
24 (10) | 7 8 92 el o 0 $850.00
Sectional Cracked Joint
24 (10) | 80 81 20.2 e et 0 $850.00
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Basin Repair Estimated Estimated
No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) ($)
24 (10) | 80 81 248.6 SeLCigZ'r‘a' Multiple Cracks 0 $850.00
24 (10) | 93 96 108.5 Sel_ciﬂz?a' Separated Joint 0.2 $850.00
Sectional Longitudinal
24 (10) | 93 96 219.9 o S 0.1 $850.00
24 (10) | 38 39 264.2 SeLCi?]Z?a' Broken Pipe 0 $850.00
Sectional Longitudinal
24 (10) | 123 125 8.7 o s 2.5 $850.00
Sectional Longitudinal
24 (10) | 78 80 192.9 o Crack 0.1 $850.00
24(10) | 127 | A | 127 143.9 Sel_ciﬂg?a' Cracked Joint 0.2 $850.00
24 (10) | 127 | A | 127 164 seetienel | il e s 05 $850.00
Liner up to end of pipe
Sectional Multiple Cracks
25(2) | 141 137 37 o it 0.1 $850.00
Sectional Longitudinal
25(2) | 141 137 53.9 or Crack 0.2 $850.00
25 (2) | 141 137 99 ceeleng. | LUER e 0.1 $850.00
Liner circular cracks
24 (10) | 126 127 | A 15 SeLCitr'lg?a' Multiple cracks 0.1 $850.00
24(10) | 127 | B | 127 | A 91.5 SeL"}tr'lg?a' Cracked joint 0.1 $850.00
24 (10) | 15 16 ey | ccolonE ) Leneiniig 0.2 $850.00
Liner crack
Sectional Longitudinal
24 (10) | 15 16 373.9 o ok 0.1 $850.00
24 (10) | 50 51 279 SeLCigZ'r‘a' Multiple cracks 0 $850.00
24 (10) | 50 51 384 Seetiet Listuennelirel 0 $850.00
Liner crack
24 (10) | 68 67 84.8 Seetiet Listuennrelirel 0.1 $850.00
Liner crack
24 (10) | 82 83 90.1 SEEIenEL Lol 0.1 $850.00
Liner cracks
24 (10) | 100 101 247.4 SEELEE Longitudinal 0 $850.00
Liner crack
24 (10) | 100 101 395.7 Seljﬂg?a' Circular crack 0 $850.00
24 (10) | 41 42 87.1 SeelEne. Longitudinal 0 $850.00
Liner crack
24 (10) | 41 42 423 SeLCitr'lg?a' Circular crack 0 $850.00
24 (10) | 85 86 4 SeL"}tr'lg?a' Multiple cracks 1 $850.00
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Basin Repair Estimated Estimated
No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) $)
24 (10) | 85 86 394.3 SeLci::erm Circular crack 0 $850.00
Sectional Longitudinal
24 (10) | 111 112 269 e i 0.1 $850.00
Sectional Longitudinal
24 (10) | 14 15 176.1 Liner crack up to drop 0 $850.00
connection
24 (10) | 30 31 281 SEEIenEL Lol 0.1 $850.00
Liner crack
24 (10) | 30 31 299 e 0.1 $850.00
Liner crack
24 (10) | 30 31 379.2 Sel_ciﬂg?a' Circular crack 0.1 $850.00
24.(10) | 44 45 107 ceelie. Longitudinal 0 $850.00
Liner crack
24 (10) | 44 45 s | cesomEl ) Lengieiig 0 $850.00
Liner crack
24 (10) | 44 45 gy | SEEEEmEl ) ool 0 $850.00
Liner crack
Sectional Longitudinal
24 (10) | 19 20 200 e el 0 $850.00
24 (10) | 19 20 361 SeLci::erm Circular crack 0 $850.00
24 (10) | 4 5 299.4 SeLci::erm Circular crack 0 $850.00
24.(10) | 31 32 2225 SO g 0.1 $850.00
Liner crack
24 (10) | 31 32 250 SEEIenEL Lol 0.1 $850.00
Liner crack
Sectional Longitudinal
25(2) | 144 145 360 il Crack 0.1 $850.00
24(10)| 8 | A| 8 36.8 Seljﬂg?a' Multiple cracks 0 $850.00
24(10)| 8 | A| 8 134.8 Sel_ciﬂg?a' Multiple cracks 0 $850.00
24 (10) | 18 19 362 Sel_ciﬂg?a' Circular crack 0 $850.00
Sectional Longitudinal
25(2) | 152 153 352.9 e Crack 0.1 $850.00
Sectional Longitudinal
25(2) | 140 141 121 Linor - s 0 $850.00
Sectional Longitudinal
25(2) | 140 141 306.3 e e 0 $850.00
Sectional Leaking Joint
25(2) | 151 149 262.4 e and Circular 0.1 $850.00
crack
Sectional Longitudinal
24 (10) | 128 129 63.1 ; cracks at 63.1' 0.2 $850.00
Liner .
and 67.8

69




Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Basin Repair Estimated Estimated
No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) $)
25(2) | 151 150 15 SeLcigzrr]al Circular Crack 0.1 $850.00
25(2) | 139 138 2 SeLcigzrr]al Circular Crack 0.1 $850.00
24 (10) | 66 66 26.8 SO g 0.1 $850.00
Liner crack
24 (10) | 122 122 59.6 SEEIenEL Lol 0.1 $850.00
Liner crack
Sectional Longitudinal
25(2) | 139 140 298 Liner Sk 0 $850.00
24.(10) | 71 72 135 SEELEE Longitudinal 0 $850.00
Liner crack
Sectional Longitudinal
25(2) | 147 148 48 Liner Crack 0 $850.00
24.(10) | 27 28 283.2 ceelie. Longitudinal 0 $850.00
Liner crack
24 (10) | 51 52 sggy | el ) ool 0 $850.00
Liner crack
Repair
Leaks in Circular crack in
24 (10) | 45 46 331 Manhole MH channel 1 $300.00
Channel
Excavated
el Heavy sag up to
24 (10) | 43 44 160 Repair vy sag up 0 $7,000.00
N 185
Main Line
2
Excavated
Point Offset Joint and
24 (10) | 87 89 131.3 Repair Leaking Joint 1 $4,000.00
Main Line
Excavated
25(2) | 141 142 158.6 RPO"“. Broken Pipe 0 $4,000.00
epair
Main Line
24(10) | 60 59 N/A* Deroot | Lightitoimedium 0 $300.00
Main Line roots
Deroot .
*
24 (10) | 33 55 N/A e Lie Light roots $300.00
Cured-in- Multiple cracks
*
24(10) | 109 L NIA Place Liner | and leaking joint “ $6,100.00
Cured-in- Leaking joints
24 (10) | 12 13 N/A* Piace Liner | 2nd longitudinal 10.5 $5,960.00
crack
24 (10) | 105 109 N/A* P?;gg‘ﬁ':ér Multiple cracks 5 $6,100.00
24 (10) | 115 116 N/A* Cured—_in— Longitudinal 15 $5.960.00
Place Liner cracks ) ’ )
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Basin Repair Estimated Estimated
No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) ($)
24 (10) | 96 99 N/A* Pf;crgﬁ';‘ér Multiple cracks 2 $5,580.00
. Longitudinal
24 (10) | 64 82 N/A* Pf;crgﬁ';‘ér cracks and 1 $5,800.00
leaking joints
24 (10) | 91 92 N/A* P?;gg‘ﬁ':ér Multiple cracks 0.5 $7,660.00
Cured-in- Leaking joints
24 (10) | 10 11 N/A* Place Liner and multiple 4 $7,660.00
cracks
Cured-in- Leaking joints
24 (10) | 46 47 N/A* Place Liner and multiple 15 $7,500.00
cracks
24 (10) | 40 49 N/A* P?;gg‘i'i':ér Multiple cracks 1 $6,600.00
Cured-in- Leaking joints
24 (10) 6 7 N/A* Place Liner and multiple 1.5 $8,500.00
cracks
Cured-in- Leaking joints
24 (10) | 11 12 N/A* Shs L and multiple 25 $6,100.00
cracks
. Longitudinal
24 (10) | 102 105 N/A* PCI:aucrchj_-iIr?(;r cracks and 2.5 $6,100.00
leaking joints
. Longitudinal
24 (10) | 113 117 N/A* P?;gg‘ﬁ':ér cracks and 1.5 $6,100.00
leaking joints
24 (10) | 79 80 Nias | e | Multple cracks 0 $2,600.00
Cured-in- Leaking joints
24 (10) | 101 102 N/A* Place Liner and multiple 15 $7,980.00
cracks
Cured-in- Leaking joints
24 (10) | 17 25 N/A* Place Liner and longitudinal 1 $6,790.00
cracks
24 (10) | 122 | A | 123 N/A* o 2 $1,780.00
Place Liner cracks
24 (10) | 8 17 N/A* Pf;crg‘ﬁ';‘ér Multiple cracks 15 $6,500.00
Cured-in- Multiple cracks
*
2y e e s Place Liner | and leaking joints £:3 eI
24 (10) | 118 119 N/A* Cured-in- | Joint/Stains and 2 $7,300.00
Place Liner | multiple cracks
. Leaking joints
. Cured-in- L
24 (10) | 112 113 N/A Place Liner and longitudinal 1.2 $5,600.00
cracks
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Basin Repair Estimated Estimated
No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) $)
Cured-in- Broken Section
25(2) | 136 137 N/A* Place Liner and Multiple 2.5 $5,400.00
Cracks
Cured-in- Leaking joints
24 (10) | 24 25 N/A* Place Liner and multiple 0.4 $6,600.00
cracks
24 (10) | 119 119 [A | N/A* CurEeH- g Inei] 1 $4,100.00
Place Liner cracks
Cured-in- .
*
24 (10) | 69 80 N/A Place Liner Multiple cracks 1 $5,740.00
Cured-in- Cracked Joint
25(2) | 153 154 N/A* Place Liner and Multiple 0.2 $1,988.00
Cracks
Cured-in- .
*
25(2) | 143 144 N/A Place Liner Multiple Cracks 1 $7,420.00
25(2) | 154 | A | 154 N/A* Cured-in- |y iinle cracks 0.1 $5,720.00
Place Liner
Cured-in- Joint/Stains and
24 (10) | 70 71 N/A* Place Liner longitudinal 0 $5,660.00
cracks
Cured-in- Joint/Stains and
24 (10) | 73 74 N/A* Place Liner longitudinal 0 $5,380.00
cracks
24 (10) | 76 77 N/A* Cured—_ln— Joint/stains and 0 $4.740.00
Place Liner cracks
Clean,
24 (10) | 47 48 N/A* Test, Seal Leaking joints 1 $4,000.00
Main Line
Clean, . .
24(10) | 1 2 N/A* | Test, Seal | JOINUStains. Add 0 $4,200.00
Y root inhibitor
Main Line
Clean,
24 (10) | 39 40 N/A* Test, Seal Leaking joint 1 $3,000.00
Main Line
Clean,
24 (10) | 49 54 N/A* Test, Seal Leaking joint 0.5 $3,700.00
Main Line
Clean,
24 (10) | 104 105 N/A* Test, Seal Leaking joints 0.4 $4,000.00
Main Line
Clean,
24 (10) | 55 83 N/A* Test, Seal Leaking joint 0.2 $4,400.00
Main Line
Clean,
24 (10) | 48 49 N/A* Test, Seal Leaking joints 0.4 $4,000.00
Main Line
Clean,
24 (10) | 103 104 N/A* Test, Seal Leaking joint 0.5 $4,200.00
Main Line
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Repair Estimated Estimated
UMH DMH I/l Rate Average Cost
Distance** Type Remarks (gpm) ($)

Basin
No.

Clean,
24 (10) | 13 15 N/A* Test, Seal Leaking joints 1.2 $2,960.00
Main Line

Clean,
24 (10) | 7 8 N/A* Test, Seal Leaking joint 2 $3,850.00
Main Line

Clean,
24 (10) | 22 23 N/A* Test, Seal Leaking joint 1 $3,370.00
Main Line

Clean,
24 (10) | 20 21 N/A* Test, Seal Leaking joint 2 $3,290.00
Main Line

Clean,
24 (10) | 32 33 N/A* Test, Seal Joint/stains 0 $3,750.00
Main Line

Clean,
24 (10) | 129 83 N/A* Test, Seal Leaking joint 1 $1,840.00
Main Line

Clean,
24 (10) | 53 54 N/A* Test, Seal Leaking joints 0.4 $3,140.00
Main Line

Clean,
24 (10) | 93 92 N/A* Test, Seal Leaking joint 0.2 $3,790.00
Main Line

Clean,
24 (10) | 106 107 N/A* Test, Seal Leaking joints 0.2 $3,000.00
Main Line

Clean, Joint/Fine Roots.
24 (10) | 60 59 N/A* Test, Seal Add Root 0 $2,800.00
Main Line Inhibitor

Clean,
24 (10) | 126 127 | A N/A* Test, Seal Leaking joints 0.4 $1,740.00
Main Line

Clean,
24 (10) | 127 128 N/A* Test, Seal Leaking joints 1 $3,700.00
Main Line

Clean,
24 (10) | 127 | B | 127 | A N/A* Test, Seal Leaking joints 0.4 $1,040.00
Main Line

Clean,
24 (10) | 68 67 N/A* Test, Seal Leaking joint 0.1 $1,120.00
Main Line

Clean,
24 (10) | 100 101 N/A* Test, Seal Leaking joint 0.3 $4,000.00
Main Line

Clean, Joint/Fine Roots.
24 (10) | 33 55 N/A* Test, Seal Add Root 0.1 $2,000.00
Main Line Inhibitor
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Basin Repair Estimated Estimated
No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) ($)
Clean, Joint/Fine Roots.
24 (10) | 41 42 N/A* Test, Seal Add Root 0 $5,500.00
Main Line Inhibitor
Clean,
24 (10) | 111 112 N/A* Test, Seal Leaking Joint 0.1 $2,700.00
Main Line
Clean, Joint/Fine Roots.
24 (10) | 52 53 N/A* Test, Seal Add Root 0.1 $4,200.00
Main Line Inhibitor
Clean,
24 (10) | 68 69 N/A* Test, Seal Joint/Stains 0 $2,860.00
Main Line
Clean,
24 (10) | 30 31 N/A* Test, Seal Joint/Stains 0 $3,800.00
Main Line
Clean,
24 (10) | 19 20 N/A* Test, Seal Leaking Joint 0.2 $3,640.00
Main Line
Clean, Joint/Fine Roots.
24 (10) 4 5 N/A* Test, Seal Add Root 0 $3,940.00
Main Line Inhibitor
Clean,
24 (10) | 31 32 N/A* Test, Seal Leaking Joint 0.1 $3,800.00
Main Line
Clean,
24 (10) | 72 75 N/A* Test, Seal Joint/Stains 0 $2,640.00
Main Line
Clean,
24 (10) | 65 66 N/A* Test, Seal Leaking Joint 0.2 $3,890.00
Main Line
Total (Gravity Sewer Main) 84.7 $425,403.00
24 (10) | 12 13 58.9 ﬁgg”ﬁ;{ Leaking Joint 0.3 $3,500.00
24 (10) | 12 13 186.1 .TFOLF;”S;{ Leaking Joint 0.2 $3,500.00
T-Liner / Longitudinal
24 (10) | 115 116 259.1 Top Hat Crack 0.5 $3,500.00
T-Liner / .
24 (10) | 115 116 271.5 Circular Crack 0 $3,500.00
Top Hat
24 (10) | 64 82 18.9 ?O'-F')”ﬁ;t’ Circular Crack 3 $3,500.00
24 (10) | 64 82 187.8 %'-F;”ﬁ;t’ Multiple cracks 2 $3,500.00
24 (10) | 64 82 2455 .TFOLF;”S;{ Multiple cracks 2 $3,500.00
24 (10) | 10 11 266.3 L;”ﬁ;t/ Leaking Joint 0.5 $3,500.00
24 (10) | 10 11 316.2 -'II-'oLp;nHe;t/ Leaking Joint 0.5 $3,500.00
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No. UMH DMH _ I/l Rate Average Cost
Distance** Type Remarks (gpm) ($)
24 (10) | 46 47 56.7 L;;”ﬁ;t’ Leaking Joint 0.1 $3,500.00
24 (10) | 46 47 164.1 L;;”ﬁ;t’ Leaking Joint 0.5 $3,500.00
24 (10) | 46 47 219 ﬁgg”ﬁ;{ Leaking Joint 1 $3,500.00
24 (10) | 6 7 121.7 ﬁ;{;”ﬁ;{ Leaking Joint 0.5 $3,500.00
24 (10) | 11 12 65.7 ﬁ;{;”ﬁ;{ Leaking Joint 0.2 $3,500.00
24(10) | 11 12 104.7 %;”ﬁ;t/ Leaking Joint 0.1 $3,500.00
24(10) | 11 12 175.7 %‘-;”ﬁ;t’ Leaking Joint 0.1 $3,500.00
24 (10) | 79 80 5 %‘-;”ﬁ;t’ Broken pipe 0 $3,500.00
24.(10) | 79 80 39.8 .Tro'-‘;”ﬁ;t/ Broken pipe 0.2 $3,500.00
24 (10) | 79 80 86.9 L;”ﬁ;t/ Multiple cracks 0.5 $3,500.00
25 (2) | 133 134 55.3 -'II-'oLp;nHe;t/ Leaking Joint 0.5 $3,500.00
25 (2) | 133 134 293.1 L;;”ﬁ;t’ Leaking Joint 0.5 $3,500.00
25(2) | 135 136 82.9 L;;”ﬁ;t’ Circular Crack 0.5 $3,500.00
25(2) | 135 136 135.2 ﬁgg”ﬁ;{ Longg’ccl’('”a' 0.2 $3,500.00
25(2) | 135 136 182.2 T-Liner /1 oieular Crack 0.1 $3,500.00
Top Hat
24 (10) | 47 48 105.8 ﬁ;{;”ﬁ;{ Leaking joint 0.4 $3,500.00
24 (10) | 107 108 136.1 %;”ﬁ;t/ Leaking joint 15 $3,500.00
24 (10) | 107 108 150 .Tro'-r')rﬁ;t/ Circular crack 0.1 $3,500.00
252) | 132 133 232 .Tro'-r')rﬁ;t/ Deg‘r’%tr 'gtFe,ra' 1 $3,500.00
25(2) | 132 133 352.5 .Tro'-‘;”ﬁ;t/ Deg‘r’i‘(’)tr 'gtFe,ra' 1 $3,500.00
24 (10) | 39 40 66.2 .TFOL‘;”S;{ Multiple crack 1 $3,500.00
24(10) | 116 117 201 TFOLF;”S;{ Leaking joint 1 $3,500.00
24 (10) | 104 105 65.2 L;;”ﬁ;t’ Leaking joint 0.2 $3,500.00
24 (10) | 104 105 157.1 xo";”ﬁ;tl Longri;%ii”a' 0.1 $3,500.00
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No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) ($)

T-Liner / L

24 (10) | 104 105 174.4 Top Hat Leaking joint 0.3 $3,500.00
T-Liner / L

24 (10) | 104 105 221 Top Hat Leaking joint 0.1 $3,500.00
T-Liner / L

24 (10) | 104 105 223.1 Top Hat Leaking joint 0.2 $3,500.00

24 (10) | 104 105 297.6 ULz Circular crack 0.2 $3,500.00
Top Hat
T-Liner / Longitudinal

24 (10) | 104 105 309.4 Top Hat crack 0.1 $3,500.00
T-Liner / Longitudinal

25(2) | 134 135 139.7 Top Hat Crack 1 $3,500.00
T-Liner / Heavy Roots

25(2) | 134 135 146.8 Top Hat (100% Blocked) 0 $3,500.00
T-Liner / .

24 (10) | 48 49 122 Top Hat Circular crack 0.5 $3,500.00
T-Liner / L

24 (10) | 96 95 133.1 Top Hat Leaking joint 2 $3,500.00
T-Liner / L

24 (10) | 103 104 57.2 Top Hat Leaking joint 1 $3,500.00
T-Liner / .

25(2) | 136 137 3.5 Top Hat Multiple cracks 0.2 $3,500.00

25 (2) | 136 137 174.6 TLiner /| Gircular crack 0.2 $3,500.00
Top Hat
T-Liner / Longitudinal

25(2) | 136 137 211.9 Top Hat crack 0.2 $3,500.00
T-Liner / Longitudinal

25(2) | 136 137 219 Top Hat crack 0.2 $3,500.00
T-Liner / :

25(2) | 136 137 220.3 Top Hat Deposits 0.1 $3,500.00
T-Liner / Deroot Lateral

24 (10) | 36 37 48.4 Top Hat orior CIP 0 $3,500.00
T-Liner / L

24 (10) | 81 82 58.1 Top Hat Leaking joint 3 $3,500.00
T-Liner / .

24 (10) | 81 82 167.3 Top Hat Circular crack 0.2 $3,500.00
T-Liner / L

24 (10) | 81 82 219.4 Top Hat Leaking joint 0.2 $3,500.00
T-Liner / .

24 (10) | 80 81 248.6 Top Hat Multiple cracks 1 $3,500.00
T-Liner / Deroot Lateral

24 (10) | 32 33 375.9 prior CIP (Heavy 0 $3,500.00
Top Hat

roots)

T-Liner / .

24 (10) | 38 39 264.2 Top Hat Broken pipe 0 $3,500.00

24 (10) | 108 109 915 T-Liner /1 Gircular crack 0.4 $3,500.00
Top Hat
T-Liner / .

24 (10) | 78 80 54.4 Top Hat Cracked joint 0.1 $3,500.00
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No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) ($)
T-Liner / .
24 (10) | 78 80 116.8 Top Hat Cracked joint 0.1 $3,500.00
T-Liner / .
24 (10) | 127 | A | 127 164.4 Top Hat Multiple cracks 0.1 $3,500.00
T-Liner / .
24 (10) | 69 80 105.6 Top Hat Circular crack 0.5 $3,500.00
T-Liner / Longitudinal
24 (10) | 69 80 108.5 Top Hat crack 0.2 $3,500.00
T-Liner / Deroot Lateral
24 (10) | 60 62 10.4 Top Hat prior CIP 0 $3,500.00
T-Liner / Deroot Lateral
24 (10) | 60 62 102.6 Top Hat prior CIP 0 $3,500.00
T-Liner / Multiple and
25(2) | 141 137 99 Top Hat circular cracks 0.1 $3,500.00
T-Liner / .
24 (10) | 126 127 | A 15 Top Hat Multiple cracks 0.1 $3,500.00
T-Liner / Deroot Lateral
24 (10) | 33 55 34.5 Top Hat prior CIP 0 $3,500.00
T-Liner / Longitudinal
24(10) | 5 6 154.3 Top Hat crack 0.1 $3,500.00
T-Liner / Deroot Lateral
24 (10) | 68 69 174.2 Top Hat prior CIP 0.4 $3,500.00
T-Liner / Deroot Lateral
24 (10) | 56 58 10.8 Top Hat prior CIP 0 $3,500.00
T-Liner / .
24 (10) | 98 97 27 Top Hat Circular crack 0.2 $3,500.00
24 (10) | 110 111 233.9 TLiner /1 Gircular crack 0.1 $3,500.00
Top Hat
T-Liner / Deroot Lateral
24 (10) | 4 5 260.8 Top Hat orior CIP 0.1 $3,500.00
T-Liner / .
24 (10) | 65 66 4.6 Top Hat Circular crack 0.1 $3,500.00
25(2) | 140 141 68.3 T-Liner /1 oireular Crack 0.1 $3,500.00
Top Hat
T-Liner / -
24 (10) | 2 3 141.3 Top Hat Cracked joint 0 $3,500.00
T-Liner / Deroot Lateral
24 (10) | 58 60 148.9 Top Hat prior CIP 0 $3,500.00
24 (10) | 62 64 222.8 T-Liner /| Gircular crack 0 $3,500.00
' Top Hat ' '
Excavated
Point
Repair .
24 (10) | 43 44 159.8 Lateral Broken pipe 0 $3,700.00
(Public
Property)
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Basin Repair Estimated Estimated
No UMH DMH I/l Rate Average Cost
: Distance** Type Remarks (gpm) $)
Excavated
Point
Repair Offset joint > 1"
24 (10) 1 2 140.7 Lateral (soil visible) 8 $3,700.00
(Public
Property)
Investigate o
24 (10) | 43 44 97.3 Suspect | 100% Plocked W/ 0 $150.00
ebris
Lateral
Investigate o
24 (10) | 43 44 119.9 cumgee | TOR DIRENERIE 0 $150.00
debris
Lateral
Investigate Heavy and clear
24(10) | 40 [ C | 40 | A 50.9 Suspect Vyﬂow 4 $150.00
Lateral
Investigate
24(10)| 40 |C | 40 |A| 1418 Suspect Hea"yﬂ?)r\:f GIEETs 6 $150.00
Lateral
Investigate
24(10) | 40 | A | 40 100.6 cympes | e bl 0 $150.00
100%
Lateral
Investigate
24(10) | 40 | B| 40 | A 3.8 Suspect Deposits 0 $150.00
Lateral
Investigate
24 (10) | 98 99 50 Suspect Deposits 0 $150.00
Lateral
Total (Sewer Laterals) 51.7 $277,950.00
Total (Gravity Sewer Main + Sewer Laterals) 136.4 $703,353.00
Contingency (15%) $105,502.95
Grand Total (Rounded) $808,900.00

*N/A indicates a repair that needs to be applied to the entire line segment.
** Distance is measured from UMH.
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Appendix “J”
Wastewater Service Agreement
Total Pages 45
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Flow Meter Maintenance Logs
Total Pages 7
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07/25/2011 13:38 FAX

do06

P c INVOICE
PCI209387 |pare.  12/08/09
NO. DATE:
CONTROLS E |
@Ms NET 30
XI~J —
ORDER # 9683 | CUST. # | SHIP VIA:
g Lauderdale-by-the-Sea ﬁ Don Prince
|  Accounts Payable + Pumping Station
0 4501 Ocean Dr P
(T) Lauderdale-by-the-Sea FL 33308 (T)
— |
QTY . UNIT DESCRIPTION UNIT PRICE TOTAL
12/3/09 Thursday - Delivered to site
1 lot |Rosemount Magmeter - Seagrape Lift station $6,779.00 $6,779.00
Rosemount Magnetic Flowtube & remote Transmitter
Model 8750WA, 14" Submersible with 50' cable and
8714 Internal meter verification option. Carbon Steel
tube with liner.
Note: Freight charges were passed directly with no
type of mark up and was referenced that they would be
added to the final invoice on the quote. Gross weight
of LTL/Truck delivery: 370 lbs
.
SUB-TOTAL $6,779.00
REMIT TO: COMMENTS: TAX $0.00
P.C.Controls, Inc.
gf‘m'”'fmfs";eg BALANCE $6,779.00
33334-1065 ’ FREIGHT $391.16
| TOTAL DUE $7.170.1§

Phone - 954 568-9663  Fax - 954 563-0919 Email - pccontrolsine@bellsouth.net
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07/25/2011 13:39 FAX

= C

INVOICE

@007

CONTROLS l[g PCI209388 'L 'é?"éo 12/02/08
I~ TERMS
ORDER # 9869 | CUST. # [ SHIP VIA:
g Lauderdale-by-the-Sea a Don Prince
L Accounts Payable | Pumping Station
D 4501 QceanDr P
T " T
| o Lauderdale-by-the-Sea FL 33308 o
QTY | UNIT DESCRIPTION UNIT PRICE TOTAL
12/8/09 Tuesday -
1 lot |installation of new Rosemount Magmeter (Flow Tube $5,280.00 $5,280.00
and Transmitter) at the Sea Grape Liftstation. Test
and put into service.
SUB-TOTAL $5,280.00
REMIT TO: COMMENTS: TAX $0.00
P.C.Controls, Inc.
132 NE 30th Street
Wilton Manors, FL BALANCE $5,280.00
33334-1065 | FREIGHT $0.00
TOTAIL DUE $5,280.00

Phone - 954 568-9663

Fax - 954 563-0919
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07/25/2011 13:38 FAX idoos
P C INVOICE
CONTROLS E PCI210180 |pare 06123110 J
TI~TC€ TERMS NET30 —
ORDER # PO 100128 | CUST. # [ SHIP VIA:
g City of Pompano Beach a Waste Water Treatment Plant
L Accounts Payable 1 Bobbie Clayton
D PO Drawer 1300 P
T Pompano Beach FL 33061 5
QTY UNIT DESCRIPTION UNIT PRICE TOTAL
6/17/10 Thursday |
8 hours |Technician $50.00 $472.00
Calibrate and certify Liftstation 86 - Level (bubbler)
Transmitter and Pump 3 flowmeter. Pumps 2 & 4 down.
Calibrate and Certify all associated chart recorders.
Calibrate and Certify Liftstation81 - Pump 1 and Pump 2
Flowmeters. Pump 3 down.
6/22/10 Tuesday
8 hours |Technician $59.00 $472,00
Finish calibration and certification of Liftstation 61.
Calibrate and certify Level (bubber) transmitter.
Calibrate and Certify all associated chart recorders.
Calibrate and Certify Liftstation 12 - Flow and Pressure
transmitters. Calibrate and Certify all associated chart
reourders Dunng calibrations - Fiowmeter removed and
cle e transmitter removed / drained of
8 D re ports. eckoperatlona » '
( mt{bratlon of LBTS lift station ﬂowmeler"/
7 each |Transmitter Certification fee $49.00 $343.00
2 each |Pressure port $10.00 $20.00
| SUB-TOTAL $1,307.00
REMIT TO: COMMENTS: TAX $0.00
P.C.Controls, Inc.
132 NE 30th Street
Wilton Manors, FL BALANCE $1,307.00
33334-1065 FREIGHT $0.00
i LTOTAL DUE $1,307.00
Phone - 954 568-9663  Fax - 954 563-0919 Email - pecontrolsinc@bellsouth.net
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07/25/2011 13:38 FAX doo3
P C INVOICE
CONTROL S Mo, PCI210320 |pare  11/02/10
TERMS NET 30
II~JT = ‘—‘ —
ORDER # PO 110128 {CUST. # | SHIP VIA:
g City of Pompano Beach g Waste Water Pumping
L Accounts Payable | Bobbie Clayton
D PO Drawer 1300 P
T T
o Pompano Beach FL 33061 | o
QTY UNIT DESCRIPTION UNIT PRICE TOTAL
11/1M0 Monday
5 hours |Technician $59.00 $205.00
i P roward County.
Talirhate and certify LBTS Lift station flowmeter. |3
R
2 each |Transmitter Certificaion Fee $49.00 $98.00
{
SUB-TOTAL $393.00
REMIT TO: COMMENTS: TAX $0.00
P.C.Controls, Inc, N
132 NE 30th Street BALANCE $393.00
Wilton Manors, FL
| | TOTAL DUE $393.00

Phone - 954 568-9663  Fax - 954 563-0919
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‘ P P.C. Controls Inc
(: 132 NE 30" Street, Wilton Manors, FL. 33334

C O N T R O L S Phone: (954) 568-9663, Fax: (954) 563-0919

g e E-mail: pccontrolsine@bellsouth.net
e
Certified Flow Meter Test Record

Customer: Lauderdale-by-the-Sea

Consumptive Use Permit #

Test Site Lifi Station Flow Transmitter District ID#
Contact Bill Mason Number 054 776-0576
Meter Model Rosemount 8712 Serial#f 870180980

Meter Accessories: None

Pipe Information at test site

Material Ductile Iron
OQutside Diameter 153" OD Pipe Thickness 39" WT
Transducer Spacing 6.51" Z-mount Distance from Meter installation is 1 foot

Test Information using Fuji Porta-Flow Portable Ultrasonic Flowmeter

Test performed @ 1756 GPM

Initial Meter Reading at Calibration Start: _ 181450__ X _1000 End: [ 1463 X 1000
13,000 Gallons Totalized in 443 Seconds  Average 1760 GPM

Test Meter Reading at Calibration Start: 0 X 1 End 13000 X1
_13,000_  Gallons Totalized in 444 Seconds  Average 1756_GPM

Meter Tested at  100.2__ % Accuracy Last Meter Test  N/A_ Last Accuracy

T
Comments:

Performed By: CIN Date:; 11/1/10

This is to certify that the above listed equipment has been calibrated and meets or exceeds all published specifications.
Calibration was performed using standards and/or instrumentation whose accuracy is traceable to the N.1.5.T.

Signature : U\) @O_‘snuv\r“\(
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06/07/2011 08:35 FAX

g 002

P c INVOICE
CONTROLS no. PCIR211195  |[pap  05M7/11
TERMS - ET 30
XroJe— N
ORDER # PO 110128 | CUST. # | SHIP VIA:
g City of Pompano Beach ﬁ Waste Water Pumping
L Accounts Payable | Bobbie Clayton
D PO Drawer 1300 P
3 Pompano Beach FL 33061 (';
QTY | UNIT DESCRIPTION UNIT PRICE TOTAL
511611 Monday
5 hours {Technician $59.00 $295.00
Calibrate & certify Pompano Influent to Broward County.
Clean Flowmeter at Lift station 12.| Calibrate flowmeter
[at LBTS Lift station.
1 each |Transmitter Certification Fee 348.00 $49.04
1 each |Fuel Surcharge $10.00 $10.00
1
-— - i P . —
('375 F /"""‘j'/”"e A ﬂ”}{* /J:ta;if SN w}‘f’{rbm £ Lm, c
~— ’70 L Dy P"J- /'Mu)a"{(/(
- SUB-TOTAL $354.00
REMIT TO: COMMENTS: TAX $0.00
P.C.Controls, Inc.
132 NE 30th Street BALANCE $354.00
Wilton Manors, FL
33334-1065 FREIGHT $0.00
TOTAL DUE $364.00
Phone - 954 568-9663  Fax - 954 563-0919.  Email - pccontrolsinc@bellsouth.net
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07/25/2011 13:37 FAX doo2

P C INVOICE

CONTROLS xo.  PCI211185 LE;TZQ 0511711
r—Jee— l
ORDER # PO 110128 | CUST. # | SHIP VIA:
g City of Pompano Beach ﬁ Waste Water Pumping
L Accounts Payable | Bobbie Clayton
D PO Drawer 1300 P
8 Pompano Beach FL 33061 g
QTY | UNIT DESCRIPTION UNIT PRICE TOTAL
5/16/11 Monday
5 hours |Technician $59.00 $295.00
Calibrate & certify Pompano Infiuent rd County.
Clean Flowmeter at Lift staﬁorgz.’ Calibrate flowmneler?
(at LBTS Lift station.
1 each |Transmitter Certification Fee $49.00 $49.00
1 each |Fuel Surcharge $10.00 $10.00
. SUB-TOTAL $354.00
REMIT TO: COMMENTS: TAX $0.00
P.C.Controls, Inc. —
132 NE 30th Street BALANCE $354.00
Wilton Manors, FL
TOTAL DUE $354.00

Phone - 954 568-9663  Fax - 954 563-0919  Email - pecontrolsinc@bellsouth.net
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Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Appendix “L”
Lift Station Vicinity Maps
Total Pages 2
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Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Appendix “M”
Lift Station Service Area and Flow Diagram Maps
Total Pages 2
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Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Appendix “N”
Lift Station Inspection Photographs
Total Pages 3

139




Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

HIBISCUS LIFT STATION - LS 25 (2)

Hibiscus Lift Station — LS 25 (2) Control Panel Wet Well

LS Rails and Discharge Piping Electrical Components Valve Vault

140




Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

SEAGRAPE LIFT STATION - LS 24 (10)

|

Control House

Wet Well Access Hatches

Control House and Wet Well

Damaged Soffit and Generator Exhaust

Wet Well

141

Electrical Wiring in Wet Well




Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Electrical Components
Telemetry System

Control Panel

Generator Check and Plug Valves Check and Plug Valves
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Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Appendix “O”
Lift Station Hydraulic Calculations
Total Pages 2
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HYDRAULIC CALCULATIONS
HIBISCUS LIFT STATION - LS 25 (2)

Pump Station Piping (Minor Losses)

Pipe Diameter (in) Area (sq ft) 0.0873
Pipe Length (ft) 18
C-Factor 100
Fittings Quantity K value Total K
90 el 2 0.40 0.80
45 el 0 0.20 0.00
Tee (Branch) 0 0.90 0.00
Plug Valve 1 0.20 0.20
Check Valve 1 2.00 2.00
Exit Loss 0 1.00 0.00
Total 3.00
Flow (gpm) V (ft/s) Hf (ft) Hv (ft) Ht (ft)
0 0.0 0.0 0.0 0.0
50 1.3 0.1 0.1 0.1
75 1.9 0.1 0.2 0.3
100 2.6 0.2 0.3 0.5
200 5.1 0.8 1.2 2.0
300 7.7 1.7 2.7 4.4
400 10.2 2.9 4.9 7.7
500 12.8 4.3 7.6 11.9
600 15.3 6.1 10.9 17.0
Total Losses
PS Discharge EL 2.50 ft
LWL EL -10.83 ft
Static Head 13.33 ft
Tie-in Pressure 0.00 psig
Tie-in Pressure 0.00 ft, at PS entrance
Headloss
Pipe Diameter (in) Area (sq ft) 0.1963
Pipe Length (ft) 558
C-Factor 100
Fittings Quantity K value Total K
90 el 1 0.40 0.40
45 el 1 0.20 0.20
Tee (Branch) 0 0.90 0.00
Plug Valve 0 0.20 0.00
Check Valve 0 2.00 0.00
Exit Loss 0 1.00 0.00
Total 0.60
Flow (gpm) V (ft/s) Hf (ft) Hv (ft) Ht (ft)
0 0.0 0.0 0.0 0.0
50 1.3 0.3 0.0 0.3
75 1.9 0.6 0.0 0.6
100 2.6 0.9 0.1 1.0
200 5.1 34 0.2 3.7
300 7.7 7.2 0.5 7.8
400 10.2 12.3 1.0 13.3
500 12.8 18.6 15 20.1
600 15.3 26.1 2.2 28.3
Pump Station Flow Minor Losses [Static Head| Headloss TDH
(gpm) Ht (ft) (ft) (ft) (ft)
0 0.0 13.33 0.00 13.33
50 0.1 13.33 0.28 13.74
75 0.3 13.33 0.59 14.22
100 0.5 13.33 1.01 14.86
200 2.0 13.33 3.66 18.99
300 4.4 13.33 7.78 25.52
400 7.7 13.33 13.30 34.35
500 11.9 13.33 20.15 45.40
600 17.0 13.33 28.30 58.63
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HYDRAULIC CALCULATIONS

SEAGRAPE LIFT STATION - LS 24 (10)

Minor Losses

Pipe Diameter (in) 12 Area (sq ft) 0.7854
Pipe Length (ft) 35
C-Factor 100
Fittings Quantity K value Total K
90 el 2 0.40 0.80
45 el 0 0.20 0.00
Tee (Branch) 1 0.90 0.90
Plug Valve 1 0.20 0.20
Check Valve 1 2.00 2.00
Exit Loss 0 1.00 0.00
Total 3.90
Flow (gpm) V (ft/s) Hf (ft) Hv (ft) Ht (ft)
0 0.0 0.0 0.0 0.0
250 0.7 0.0 0.0 0.0
500 1.4 0.0 0.1 0.2
1000 2.8 0.1 0.5 0.6
1500 4.3 0.3 1.1 14
2000 5.7 0.5 1.9 2.5
2500 7.1 0.8 3.0 3.8
3000 8.5 1.1 4.4 55
3500 9.9 1.5 6.0 7.4
Total Losses
PS Discharge EL 2.12 ft
LWL EL -14.37 ft
Static Head 16.49 ft
Minimum Tie-in Pressure 3.00 psig
Minimum Tie-in Pressure 6.92 ft, at PS entrance
Maximum Tie-in Pressure 35.00 psig

Maximum Tie-in Pressure

80.73 ft, at PS entrance
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Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Appendix “P”
Existing Pump Curves
Total Pages 2
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MODEL No. 100DLMF65.5 (7.5 HP)
SYNCHRONOUS SPEED: 1800 RPM
4-INCH DISCHARGE

EXISTING

PUMP CURVE
PUMPS 1 &2
(PUMP DOWN TEST)
396 GPM

CALCULATED
SYSTEM CURVE 421 GPM
@ 37' TDH
PLAN
HIBISCUS LIFT STATION - LS 25 (2) PUMP CURVE

8390 NW 53rd Street, Suite 200 | 0% N APPENDIX

4501 OCEAN DRIVE !
L AUDERDALE ~BY~THE - SEA ® o, o e 4777-000—001
FLORIDA 35308 m Fax: 305-392-9912 TN P
954-776-0576 :

www.Kingengineering.com
www.lauderdalebythesea—fl.gov | ENGINEERING ASSOCIATES, INC. Engineering License #2610 DEC. 2011
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MODEL No. 250DLF645 (60 HP)

SYNCHRONOUS SPEED: 1800 RPM
10-INCH DISCHARGE

PUMP RATE @ MAX.
PRESSURE

PUMP 2

(PUMP DOWN TEST)

808 GPM
PUMP 1

(PUMP DOWN TEST)

1010 GPM

EXISTING
PUMP CURVE

PUMP RATE @ MIN.

PRESSURE

PLAN
SEAGRAPE LIFT STATION - LS 24 (10) PUMP CURVE
4501 OCEAN DRIVE 8390 NW 53rd Street, Suite 200 JOB NO. APPENDIX
LAUDERDALE —BY~THE-SFA Doral, Florida 33166 4777-000-001

FLORIDA 33308
954-776-0576
www.lauderdalebythesea—fl.gov

ﬂ{?ﬂmg

ENGINEERING ASSOCIATES, INC

Phone: 305-392-9979

Fax: 305-3'92-9_912 DATE:
www.Kingengineering.com
Engineering License #2610 DEC. 2011
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Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Appendix “Q”
Generator Load Bank Test and Replacement Proposals
Total Pages 5
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Lauderdale-By-The-Sea
Sanitary Sewer Capital Improvements Plan

Appendix “R”
Hydrologic Monitoring Maps
Total Pages 2
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Site / Station Definitions

ATION:

A specifc coordinate that indicates where data (obsenvations, sampiing or monitoring) are collected. Data are usually assigned

o stations by various classifications such as stage, flow, weather, and water quality. A coordinate may have more than one station
with it. The name given to a station has traditionally been simikr to, or an exact duplicate of, the corresponding site name.

SITE

A representative point used to designate one or more stations that are associated by proximity or project. Site level fepresentation is to provide clarity

for small scale mapping in lieu of displaying a high density of associated stations. The site location is often base

on the position of a recording device,

such as a remote terminal unit (RTU), or can be derived from a common sense location between the associated stations. A site should not be viewed

as an area feature with specific boundaries but simply as a representative location of activity.

IMPORTANT DISCLAIMER:

This map is a conceptual or planning tool only. The South Florida
Water Management District does not guarantee or make an
representation regarding the information contained herein. It is not
self-executing or binding, and does ot affect the interests of any
persons or properties, including any present or future right or use of
real property.

South Florida Water Management District
Restoration Sciences Department
3501 Gun Club Rd
West Paim Beach, AL 33406
5616868800

Map Updated 03/01/2011
Map Composition by: Diane Malone, Nikki Carlson

(e-mail: a gov)
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Hibiscus Lift Station (LS # 25 (2)) - Average Hourly Flow with Groundwater Overlay
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Hibiscus Lift Station (LS # 25 (2)) - Dry Weather Hydrograph
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Hibiscus Lift Station (LS # 25 (2)) - Tidal Influence
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500

Hibiscus Lift Station (LS #25 (2)) - Wet Weater Flow With Related Rainfall Hyetograph
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2500

Seagrape Lift Station (LS # 24 (10)) - Average Hourly Flow with Groundwater Overlay
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Seagrape Lift Station (LS # 24 (10)) - Dry Weather Hydrograph
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400

Seagrape Lift Station (LS # 24 (10)) - Tidal Influence
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Seagrape Lift Station (LS # 24 (10)) - Wet Weather Flow with Related Rainfall Hyetograph
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