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EXECUTIVE SUMMARY

The City of Hallandale Beach is responsible for the planning, construction and maintenance of its
lift stations and collection systems. City crews are responsible for insuring the reliable service of
sewage lift stations and accompanying force mains and gravity lines throughout the City of
Hallandale Beach. Maintenance and repair of the sewer force main piping and gravity collection
system includes excavation and repair of manholes, gravity piping, service connections and force
mains.

Wastewater from the City is transmitted through 1,097 manholes, nearly 50 miles of gravity mains
and 20 miles of force main piping to the wastewater treatment plant. These pipelines range from 8
to 27 inches in diameter. Sanitary sewer lines serve a vital role in the health and safety of the
public, but these collection systems are usually taken for granted because they are out of sight.
These systems are designed to convey wastewater from its source to wastewater treatment plants.
The City sends its wastewater to Hollywood for treatment. The City’s service arca comports with
the City’s corporate limits.

For the City of Hallandale over a third of their flows are infiltration and/or inflow. Since many of
the pipes are vitrified clay, over 50 years old and submerged in water most of the year. Age, pipe
type, roadway conditions and other factors affect the sewer system capacity by creating the
potential for infiltration and inflow into the sewer system, compromising capacity and increasing
the potential for overflows. Ongoing infiltration and inflow detection and elimination efforts are
required to minimize excess water moving into the system since the total flows through the pipes
directly translates to the size of the wastewater bill from the City of Hollywood.

The manholes and clean-outs are required for access and removal of material that may build up
in the piping system. Manholes are used where there are changes in direction and/or size of the
sewer pipe. They also serve as access sites for workers to perform maintenance or cleaning.
Manholes are traditionally pre-cast concrete or brick. Brick was the method of choice until the
1960s. Most of the City’s 1097 manholes are brick manholes. In addition, the manhole cover
may not seal perfectly, becoming another source of infiltration during a rain event or even from
normal irrigation runoff.

A Phase | Investigation of the City’s sewer system was undertaken. The results are as follows:

Inspection of 1097 sanitary sewer manholes was performed
Installation of Elasti-seal in 1097 manholes was performed

» Defender inflow dishes have been installed in1097 manholes — note that a number needed
special fits due to a series of riser rings of the configuration of the riser ring (sece
manholes reports)

e There was no apparent need to repair benches in poor condition or exhibiting substantial
leakage

s There was no apparent need to repair manhole walls in poor condition or exhibiting
substantial leakage although several liners were noted as leaking

ix



» 800,000 ft of smoke testing was completed in November with 176 openings on the City’s

right-of-way

5% of services had issues noted during smoke testing.

176 LDL plugs and caps were installed in the public right-of-way

Over 100 smoke sources outside the right-of-way were noted that need repairs

A midnight run identified that 32% of the sewer system should be further investigated for

infiltration form pipe breaks or service lines. Of the total, over 80% of the pipes to be

televised are 8-inch gravity lines, many of which are dead ends.

¢ Documentation of all problems in a report to City that identifies problem, location and
recommended repair

* * * @

An estimate for the Phase 2 work —cleaning, televising, lining and service line repairs was just
under $3 million. The payback estimated is under 6 years. Note that the Phase 1 work will save
a minimum of $320,000 in pipe that does not need to be cleaned or televised in Phase 2.



INTRODUCTION

1.1. Background

The City of Hallandale Beach is located in the southeastern comer of Broward County (see
Figure 1-1). The City’s water and sewer service area is bounded as follows: on the west by I-95
on the south by Miami-Dade County, on the east by the Atlantic Ocean and on the north by the
City of Hollywood. The City’s service area is shown in Figure 1-2. It comports with the City’s
corporate limits. The City of Hallandale Beach is responsible for the planning and
implementation of the service area infrastructure needs, The City currently treats water from
three wells located in the City, and raw water purchased and transmitted from Broward County.
The City sends its wastewater to Hollywood for treatment.

-

Figure 1.1 Location of Hallandale Beach
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1.2 Financial Basis of the Utility System

The City’s water and sewer utility systems were created to develop safe, reliable and financially
self-supporting potable water and sanitary wastewater services which meet the water and sewage
needs of the residents of the City of Hallandale Beach. In like manner, the stormwater utility has
been set up to meet the dual challenge of meeting water quality regulations and reducing flooding.
These utilities are intended to ensure that existing and future systems are constructed, operated and
managed at the least possible cost to the users with no direct or indirect financial aid from the
general fund or taxpayers of the City. As a result, the utilities have been set up as Enterprise Funds,
operating as a business, whereby utility service revenues are used to finance operations. The water
and sewer systems receive no taxpayer funding for their operations. The revenues in the system are
varied and include monthly water and wastewater bill payments, system connection charges,
stormwater drainage fees and reserve capacity fees.

Currently, the City of Hallandale Beach is one of seven municipalities that sends wastewater to the
City of Hollywood for treatment. These Large User municipalities are:

. Pembroke Pines
. Broward County



Miramar
Pembroke Park
Hallandale Beach
Dania Beach
Hollywood

The Large User partnership agreement between the City and the City of Hollywood affects the City
since the City’s treated wastewater goes to the City of Hollywood’s ocean outfall, deep well
injection or reuse system. Since the capacity of Hollywood’s disposal system has becore an issue
as a result of legislation passed by the Florida Legislature in 2008 to abandon the ocean outfalls,
impacts to Hollywood’s disposal capacity affects the City. The City of Hollywood will be passing
the costs of compliance for the outfall rule to the City of Hallandale Beach on a proportionate basis
based on reserved capacity in the wastewater plant and flow volumes. It is in the interests of the
City of Hallandale Beach to reduce its wastewater flow volumes transmitted to Hollywood through
the elimination of inflow and infiltration.

1.3 Wastewater Collection

Sanitary sewer lines serve a vital role in the health and safety of the public. These systems are
designed to convey wastewater from its source to wastewater treatment plants. These collection
systems are usually taken for granted because they are out of sight. Many of our nation’s
existing sewer lines are old and require maintenance to ensure that they can adequately support
the needed capacity. Some sewer systems in this country were built as far back as 100 years ago.
Many sewer systems were built well before legislation created more stringent design regulations
regarding sanitary sewer collection systems. Modern municipal sewer systems are designed to
be more resistant to blockages, structural failures, and collapse.

Gravity sewer collection systems consist of the gravity pipes, manholes, service lines, and clean-
outs. Collection system piping throughout North America prior to 1980 was predominately
vitrified clay. Since that time, asbestos concrete and various grades of PVC have been used.
Ductile iron is rarely used due to the potential for crown corrosion from hydrogen sulfide gas.
Vitrified clay pipe has been used for well over one hundred years. The pipe is resistant to
deterioration from virtually all chemicals that could be in the water, and from soil conditions. It
has a long service life when installed correctly and left undisturbed. However, vitrified clay pipe
is brittle, so setiling from incorrect pipe bedding, surface vibrations, or freezing can cause the
pipe to crack.

Temperature differences between the warm wastewater and cooler soils can cause the exterior
pipe surface to be damp. The dampness encourages tree roots to migrate to the pipe, where they
may wrap around and damage the pipe. In places that have pipe cracks, roots will enter the pipe,
and over the long-term, the pipe will become broken and damaged from the combination of tree
roots, vibrations, and freezing. Where the water table elevation is above the pipe level,
significant infiltration of groundwater can occur, which overwhelms the capacity of the
wastewater treatment plant to handle the volume of wastewater,



Another concern with older vitrified clay pipe is the short joints used ~ as small as 2 feet prior to
1920 and 4 feet prior to 1960. Field joints were made prior to 1920, and even later. The joints
were sealed with cement and cloth “diapers” wrapped around the joint. However, concrete is not
water-proof and will tend to crack over time. This particular pipe configuration results in
networks with many joints, each of which has the potential to leak. Even today, the vitrified clay
joints are short compared to PVC and ductile iron (20 feet and 18 feet respectively), although the
joints and materials have improved substantially. Vitrified clay still remains the choice of
material to use in industrial areas, where pipe protection is required.

The manholes and clean-outs are required for access and removal of material that may build up
in the piping system. Manholes are used where there are changes in direction and/or size of the
sewer pipe. They also serve as access sites for workers to perform maintenance or cleaning.
Manholes are traditionally pre-cast concrete or brick. Brick was the method of choice until the
1960s. Brick manholes suffer from the same problems as vitrified clay sewer lines — the grout is
not waterproof, so the grout can leak significant amounts of groundwater into the manhole. In
addition, the manhole cover may not seal perfectly, becoming another source of infiltration
during a rain event or even from normal irrigation runoff. Pre-cast concrete manholes limit the
number of joints needed, and elastomeric seals placed between successive manhole rings reduce
these kinds of leaks. Many utilities will require the exterior of the manholes to have a coal-tar or
epoxy covering, which helps to keep the water out.

Cleanouts for service lines are generally located on private property, and typically the utility has
limited control over what happens there. Hence the removal or accidental breaking of a
cleanout, or a cracking of the service line pipe may be significant causes of inflow to the system.
Both are potential sources of inflow during rain events. Simple methods can be used to detect
them, and this should be part of ongoing maintenance efforts.

The City operates fifteen pump stations within these three-independent force main networks. The
City’s wastewater collection system includes a fourth system in the northeast portion of the City.
The City has not identified any new developments in this area and therefore it is not expected to
be impacted by growth. This fourth collection system includes Pump Station 18 (which is
operated by the City of Hollywood) and Pump Station 4. Pump Station 18 was not included in
the model runs or the maps below (it is in Hollywood).

Pump Station 16 is no longer in service. Pump Station 17, a private station, is hydraulically
linked to the City’s wastewater collection system. Flows from this pump station were considered
as part of the modeling analysis. An evaluation of the pump station capacity, however, was not
included since this pump station is not operated by the City.

The City of Hallandale Beach is responsible for maintenance of its lift stations and collection
systems. Maintenance and repair of the sewer force main piping and gravity collection system
includes excavation and repair of manholes, gravity piping, service connections and force mains.
City crews are responsible for insuring the reliable service of sewage lift stations and accompanying
force mains and gravity lines throughout the City of Hallandale Beach. Wastewater from the City is
transmitted through 1,097 manholes, nearly 50 miles of gravity mains and 20 miles of force main



piping to the wastewater treatment plant. These pipelines range from 4 to 30 inches in diameter.
Table 1.1 summarizes the collection system inventory for the City of Hallandale Beach.

Table 1.1 Summary of Hallandale Beach Sanitary Sewer Infrastructure

Services 6,250 LF
8" Gravity Sewer 213,545 LF
10" Gravity Sewer 44,065 LF
12" Gravity Sewer 12,145 LF
15 or 16 " Gravity Sewer 15,196 LF
18" Gravity Sewer 7,775 LF
21" Gravity Sewer 2,080 LF
24" Gravity Sewer 3,530 LF
30" Gravity Sewer 575 LF
4" Force Main 730 LF
6" Force Main 535 LF
8" Force Main 195 LF
10" Force Main 4,462 LF
12" Force Main 15,910 LF
14" Force Main 13,340 LF
16" Force Main 5,723 LF
20" Force Main 9,315 LF
24" Force Main 680 LF
Manholes 1097 ea.
Small LS 16 ea.
Medium LS 2 ea
Land 2 ac

Figure 1.3 depicts the City’s gravity sewer system. Much of the pipe is ¢clay. Figure 1.4 shows
the 15 lift stations owned and maintained by the City. All force mains direct flow ultimately to
the City of Hollywood’s wastewater collection system through three connection points (see
Figure 1.5). Table 1.2 outlines a summary of the lift station information. Table 1.3 outhnes the
pipe data by basin
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Figure 1.3 Sanitary Sewer System in Hallandale Beach



Figure 1.5 Force Mains of the Sanitary Sewer System in Hallandale Beach



Table 1.2 - Summary of Lift Station Information

Pump Cap Pump Cap

LS# Station Address 2077 2005 Pumps
1 Egret 300 Egret Drive 5000 5000 Fairbanks B5414 60 HP 14.75 imp
2 DianaDr Diana/G. Isles Br. 500 665 Fairbanks 5433M 20 HP 12 imp
3 Beach 3205 5. Ocean Dr., 1570 1570 Ebara 150-DLU-622 30 HP
4 Three Islands 500 Leslie Dr. 1405 1405 Enpo-Cornell 64-DESN-300 25 HP 12 in imp
5  Atlantic Shores 1000 Atlantic Shores 24400 380 Myers 6VC250M4-43 25HP 9.75 Imp
6 NE12th 1127 NE 4th Ct. 2400 1600 Myers 6VC600MA-43 6CKP 11 Imp
7 NE4th 243 NE 4th Ct. 200 BCO Fairbanks 5443825 25 HP 10 imp
8 SESth 500 5 Old Fed. Hwy. 400 400 Fairbanks 5443825 20 HP 9.5 imp
9  Foster 700 Foster Rd. 1500 1500 Ebara 150-DLU-618 25 HP
10 SunsetE 320 Sunset Or, 200 375 Barnes 35£1524L 1.5HP 6imp
11 Holiday 426 holiday Dr, 200 360 Barnes 35E1524L 1. 5HP 4 imp
17 5W dth 511 SW 4th Ave 1600 1500 Fairbanks 5424 25 HP 14 imp
13 SW 8th 912 5\W Bth 5t. 3045 3045 Fairbanks 5424F 30 HP 16imp
15 Sunset W 295 NW 10th Terr. 160 Barnes 84608 2.8 HP 6 imp
14  NW10th 490 Sunset Dr, 200 200 Barnes ASE4524L A.5HP 6.5 imp
16  Fire Station 60 Barnes 84608 1.5 HP 6 imp
18 Three Islands {Hollywood)

Table 1.3 Pipe Data by Lift Station Services Area (per 2005 Master Plan inventory)

corrected

15 No Station ADDRESS MH 8 10 12 15 16 i8 1 24 27 30 Totsl Pipe  Pipe {mi) inMi
1 Egret 300 Egret Drive 58 Bi6D 385 1896 2230 460 13,111 2.08 28.10
2 Diana Dr Diana/G. Isies Dr 41 2090 3865 230 750 iR 7155 75 9,560 1.81 22.02
3 Beach 3205 5, Ocean Dr. 62 2690 2580 430 60 2080 1560 2,400 1.78 25.51
4 Three Isfands 500 Leslie Dr, 10 1895 115 50 2,060 0.39 3589
5 Atlantic Shores 1000 Atlantic Shores 8 2075 E75 0.39 314
6 NE 12th 1127 NE gth Ct. 124 19365 9520 1550 4585 825 35,825 6.79 66.36
7 NE 4th Cir 243 NE 4th €1 91 19830 2720 1350 0 0 233%0 4,54 38,59
8 SE S5th 500 5 8ld Fed. Hwy. i04 20785 3995 1325 435 55 26,075 4.94 4271
9 foster 700 Foster Rd 240 48545 3010 3060 2080 1870 53¢ 62,095 1176 106.60
10 Sunset E 320 Synset Or, 19 5630 5,680 1.08 8.62
11 Hediday 435 holiday Dr, 6 1625 1625 0.31 2.66
12 SW 4th 511 5W 4th Ave 224 51240 5060 545 150 200 25 57,220 10.84 89.71
13 SW Bth 912 SW 8th St 85 15810 2610 970 630 I6BS PL] 22,725 4.30 4112
14 NW 10th 295 NW 10th Terr. 94 15180 413% 2570 500 645 75 23,140 4.38 40.80
15 Sunset W 490 Sunset Dr. 4 1305 1,305 D.25 2.47
18 Three islands i3 930 235 510 765 375 730 3,745 0.71 14.73
TOTAL 289,641 568 536.9

The primary method to evaluate sewer condition is by studying the flow rates through the system.
Recent data for Broward County shows that 70% of water is returned for sewer in communities
without extensive irrigation from the potable water system. Table 1.4 shows the sewer flow rates,
compared to water flow rates. Figure 1.6 shows the data graphically. Note that the largest meter
was out of service for over a year during 2015. If flows are projected based on that meter being in
service, Figure 1.7 results. Based on Figure 1.7, and that 70% of water should be returned to the
sewer system, most of the difference is infiltration and/or inflow. For the City of Hallandale over a
third of their flows are infiltration and/or inflow. Since many of the pipes are vitrified clay, over 50
years old and submerged in water most of the year, this is not a surprise.



Table 1.4 Wastewater Flow Rates (MGD)

Est
WWTP  Actual
WTP Flows  Flows  sewer Est Ini
Year (MGD) (MGD) (MGD) (MGD) Percent

2014 5.50 7.06 3.85 3.21 45%
2015 5.79 6.98 4.05 2.93 42%
2016 6.02 6.84* 4.22 2.62 38%
2017 5.99 6.69%¥* 4,19 2.50 37%

* Estimated costs 2016 - note main meter offline
** 1st half 2017 only

Water vs Wastewater Flows
18.000
16.000 0 ®
14.000

12.000 -

Sewer @
®

&
10.000 8
&

§.000

MGD of Flow

5.000

4.000

2.000

@

%’3 . .
8/18/2016  3/6/2017  9/22/2017

0.000 i
12242003 G/10/2014  13/23/2004 T/A5{2015 1/31/2016

Date

Figure 1.6 Water and Wastewater Flow comparison, 2014-2017 - note largest meter out of
service in 2015/16



Revised Water vs Wastewater Flows
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Figure 1.7 Adjusted Water and Wastewater Flow comparison, 2014-2017

Factors that affected the deterioration of sanitary sewer pipe include but are not limited to:

Pressurized or gravity system
Age of pipe

Pipe material

Pipe diameter

Length of pipe

Depth of pipe

Traffic on the surface
Vegetation location

Soil type

Acidity of the soil

Most of these factors are present in the City. These factors affect the sewer system capacity by
creating the potential for infiltration and inflow into the sewer system, compromising capacity
and increasing the potential for overflows. Ongoing infiltration and inflow detection and
elimination efforts are required to minimize excess water moving into the system since the total
flows through the pipes directly translates to the size of the wastewater bill from the City of
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Hollywood. Under the Clean Water Act’s Capacity, Management, Operations, and Maintenance
(CMOM) programs, the City is responsible for maintaining its lift stations and collection systems.
Because minimizing excess flows benefits the City financially, correction of leaks and infiltration
should be priority projects. Ongoing testing wastewater flows and monitoring lift stations will
provide the information needed to determine whether inappropriate amounts of infiltration and
inflow are going to the wastewatcr plant.

Infiltration comes from leaky pipes below the water table. Since the water table is only a few
feet below the surface, this is virtually every pipe in the City’s sewer system. Infiltration
increases the base flow and will be indicated by lower strength wastewater during routine tests of
biochemical oxygen demands (BOD) and total suspended solids (TSS). Infiltration is corrected
by lining pipes or replacing them. hence the major focus to remove infiltration has been, and
continues to be oriented to lining gravity pipe, which includes a significant amount of televising
to find the leaks. Lining vitrified clay pipe is possible, thereby extending the life of the pipe.

Inflow is a completely different issue. Where there are peaks in wastewater flows that match
rainfall, inflow would appear to be a more likely candidate for the cause of the peaks than
infiltration from pipes that are constantly under the water table. Inflow is directly responsible for
sanitary sewer overflows. Inflow is surface connection to the sewer system — manhole covers,
manhole rings, open cleanouts and broken services. Inflow is caused by surface corrections and
is usually identified with smoke testing. Figure 1.8 shows that wastewater flows increase with
rainfall, indicating that inflow exists on the system.

WWTP Flows (MGD)
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Figure 1.8 Wastewater Flow data — total system versus rainfall, indicating inflow exists on
system

Inflow reduction is important not only from the cost savings in the operation of the wastewater
treatment plant, but because a portion of the collection system may be inundated as a result of sea
level rise and therefore the inflow will be largely salt water. Saltwater will reduce the potential
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availability and beneficial uses of reclaimed water because the chlorides will be too high for land
application (irrigation of landscape) withoul reverse osmosis treatment. As a result, by pursuing an
effective infiltration and inflow reduction program, the need for advanced, expensive treatment for
water reclamation can be avoided initially. USEPA and FDEP have considered the G7 program for
solving these problems. The G7 program consists of the following:

I[nspection of all sanitary sewer manholes for damage, leakage, or other problems

Repair of benches in poor condition or exhibiting substantial leakage

Repair of manhole walls in poor condition or exhibiting substantial lcakage

Repair/sealing of chimneys in all manholes to reduce infiltration from the street

during flooding events

Installation of dishes in all manholes to prevent infiltration

Instatlation of LDL® plugs where manholes in the public right-of-way or other

portion of the utility’s system may be damaged

Smoke testing of sanitary sewer system

Low flow event inspection

* Documentation of all problems in a report to the utility that identifies problems,
locations and recommended repairs

e Manhole inspection and dish replacement — this is for manholes where the repairs
have previously been made and only the inspection and dish replacement occurs

o Identification of sewer system leaks, including those on private property (via

location of smoke on private property during smoke testing)

* & & 9

The investment in infiltration and inflow reduction measures will provide the City with some
confidence that flows to the Hollywood regional wastewater treatment plant, and thereby
wastewater treatment costs, are as low as possible. After the inflow is corrected, the next step is
to perform video inspection, cleaning/relining, and manhole rehabilitation programs to the
gravity sewers to keep the wastewater flowing properly. Determining infiltration into the
wastewater collection system is accomplished by video camera inspection of gravity sewer lines
looking primarily for cracks, breaks, and tree root intrusion into the wastewater collection
system, among other sources.

In addition to continued infiltration and inflow reduction, ongoing maintenance includes reading the
large user meter and inspecting all lift stations to ensure that pumps and alarms are operating
propetly. Lift station technicians check all the lift stations. Painting, servicing of equipment and
test running of generators are performed as regularly scheduled maintenance. Repairs to controls
and alarms are made by the lift station technicians while the mechanical staff repairs pumps, valves
and piping as needed.

Repairs include excavation and repair to manholes, gravity piping, service connections and force
mains. In addition, new connections, gravity mains and force main piping are installed. The sewer
cleaning program involves the cleaning and televised inspection of the gravity lines and manholes,
the cleaning and adjustments to the force main air release valves, and response to complaints about
stoppages. Parts of this work is contracted to contractors with large scale equipment to correct
problems.



In addition, utility crews are responsible for insuring the reliable service of sewage lift stations and
accompanying force mains and gravity lines. Ongoing testing of the wastewater and monitoring
of the lift stations by the utility provides the data needed to determine whether inappropriate
amounts of infiltration are going to the wastewater plant. This testing takes a variety of forms.
The first is a review of lift station pump run times, followed by analyses of the influent
wastewater quality (i.e. strength).

1.4 Rainfall

Rainfall data was gathered from the DBHYDRO site maintained by the South Florida Water
Management District for the City of Hallandale Beach’s closest rainfall gage. Based on this
gage, Figure 1.9 Ranifall totals July 1 2014 — June 30, 2017. The intensity fo rainfall is also
improtant. Figure 1.10 is a rainfall frequency graph. Note large rainfalls have been relatively
rare. The largest rainfall was under 5 inches.
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Figure 1.9 Ranifall totals July 1 2014 — June 30, 2017
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Figure 1.10 - Rainfall Frequency Graph, Note large rainfalls have been relatively rare. The
largest rainfall was under 5 inches.
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2. Inflow Correction

The City’s facilities plan indicated that the City was in need of a comprehensive infiltration and
inflow program. The first phase of this work is complete (resulting in this report). The scope of
services was as follows:

Task 6 — Manhole Inspection

a. Inspect each manhole with the use of a strong artificial light or reflected sunlight and
record the following data —

i
.
iii.
iv.
V.

vi.
vii,

viii.
ix.
X.
xi.

Manhole designation.

Manhole size and opening.

Number and size of holes, if any, in manhole covers.

Cover defects enabling inflow into the system.

Susceptibility to ponding (whether the cover would become submerged in wet
weather).

Sketch of invert showing direction of flow.

Construction materials and conditions of cover, frame, rings, corbels, walls, steps,
aprons and troughs.

Quantification of visible sources of infiltration.

Special problems and conditions, such as surcharges and bypasses.

Type and amount of debris in the manhole.

Incoming and outgoing sewer lines connected to the manhole.

b. Determine the physical condition of manholes and use information obtained during the
physical survey

¢. Document the condition with a photo and GPS.

d. Seal the cover/barrel connection with Elasti-seal

¢. Document seal

f. Identify problem areas, such as buried manholes, and help verify the sewer maps.

g. Install Defender Dish

h. Provide a letter report for each basin’s manholes including the following additional
information:

Ii.

A location map showing the location of each manhole with respect to streets and
avenues. The location map shall be of a scale suitable to allow the City and/or its
contractors to find the approximate location of the manhole.

A photograph showing the exact location of the manhole along with the date,
address, GPS coordinates.

15



iil. A summary table for the basin including, for each manhole, the street address,
longitude and latitude, description, public/private designation, and page number
of associated photo in report. This summary table shall also be provided in
electronic format (Microsoft Excel).

Safety procedures will be strictly followed during the manhole inspection phase. Traffic
will be rerouted by means of traffic cones when manholes are located in the street. After
manhole covers are removed, gas detectors will be used to determine the presence of
hydrogen sulfide (H,S) and methane (CHs) gases if required for manhole entry.
Photographs will be taken to document the manhole physical conditions.

Task 4 — Smoke Testing

a.

Place door hangers in advance of the smoke testing to advise local residents in English
and Spanish of the tests. Use USSI and PUMPS phone numbers for contacts (followed
by the City’s on the form).

Provide adequate notification to City Hall, Public Works/Utilities, the Fire Department
and Police Department of the anticipated smoke testing schedule.

Ensure that operators who participate in the smoke testing are trained and briefed in the
handling of residents and business owners who discover smoke in their buildings or in
their yards.

Smoke test gravity sewer mains using a high-volume blower, along with smoke canisters
or liquid smoke to generate the smoke. Smoke will be non-toxic, odorless, and non-
staining.

Document each case of smoke coming out of the ground, catch basins, pipes and other
sources during the test and record the following information —

i.  Document any smoke (public or private)
ii.  Date and personnel.
iii.  Street address.
iv.  GPS coordinates of the smoke source.
v.  Photograph
vi.  Area and type of surface drained by the leak.

Designation as to whether defect is located on public (utility) property or private
(customer) property, pursuant to guidance to be provided by the City.

. Description of the defect to facilitate follow-up location and repair.

ii.  Digital photograph of smoke coming out of the ground, catch basins, pipes and
other sources during the test. To the extent possible, photographs will show the
maximum amount of smoke from the leak, the exact source of smoke, and the
location of the smoke with reference to some recognizable topographic feature

16



such as a building,.

Provide a letter report for each basin including smoke inspection forms and the following
additional information:

i. A location map showing the location of each smoke source with respect to streets
and avenues. The location map shall be of a scale suitable to allow the City and/or
its contractors to find the approximate location of the smoke source.

ii. A photograph showing the exact location of the smoke source along with the date,
address, GPS coordinates, description of the smoke source, and indication as to
whether the smoke source is on private or public property.

iii. A summary table for the basin including, for each smoke source, the street
address, longitude and latitude, description, public/private designation, and page
number of associated photo in report. This summary table shall also be provided
in electronic format (Microsoft Excel).

Task 5 — Night Flow Isolation

a.

b.

Analyze the system and select locations for night flow isolation.

Access the manholes during the night flow period and document observations regarding
sources and estimated rates of flow.

Provide a summary report upon completion with findings and recommendations for
follow-up video inspection and/or repair actions as warranted.

The results are as follows:

®* & » »

Inspection of 1097 sanitary sewer manholes is complete

Installation of Elasti-seal in 1097manholes is complete

Defender inflow dishes have been installed in all manholes — note that a number needed
special fits duc to a series of riser rings of the configuration of the riser ring (see
manholes reports)

There was no apparent need to repair benches in poor condition or exhibiting substantial
leakage

There was no apparent need to repair manhole walls in poor condition or exhibiting
substantial leakage

Smoke testing was completed in November with 174 openings on the City’s right-of-way
Installation of 174 LDL plugs and caps where manholes in the public right-of-way
Noting 286 smoke sources outside the right-of-way that need repairs

Documentation of all problems in a report to City that identifies problem, location and
recommended repair

The final task was to review the amount of pure infiltration from the midnight survey after a
period with limited rainfall. Significant rainfall had not occurred in the prior week. Flows were
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estimated using pipe diameters and estimated flow ribbons. Figure 2.1 shows the flow ribbon
calculations.

The flow data gathered information after midnight by basin the second week of December.
Preliminary estimates were that:

flow. 2-inch-wide flow, 1/4 in deep at 2 ft/s = 077917 gpm
flow. 3 inch wide flow, 1/2 in deep at 2 ft/s = 2.3375 gpm
flow. 4 inch wide flow, .75 in deep at 2 ft/s = 4,675 gpm
flow. 6 inch wide flow, 1.25 in deep at 2 ft/s = 28.05 gpm
flow. 8 inch wide flow, 4 in deep at 2 fi/s = 49.8667 gpm

These flows needed to be adjusted based on travel times in the gravity system. To evaluate this
numbee based on the USEPA guidelines, the system inventory was gathered from the Facilities
plan (Table 1.1) and evaluated in accordance with EPA guidelines (Table 2.1). This calculation
shows the pump run times, converted to flow versus the inch-mile calcuation in Table 2.1. The
findings showed that The City exceeds these values.

Table 2.1 EPA Infiltration Allowance

Allowance Range {gpd/inch-mile) Sewage Footage (ft)
2,000-3,000 > 100,000
3,000-5,000 50,000-100,000
5,000-8,000 1,000-50,000
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2-inch-wide ribbon is % in deep in pipe

4-inch-wide ribbon is 3/4 in deep in pipe

6-inch-wide ribbon is 1-%4 in deep in pipe

Figure 2.1 Flow Ribbon Calculations
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3. Lift Station Flows with Rainfall

Inflow rises with rainfall. 174 openings in public property, 285 openings overall, and 1097
manholes were sealed as a part of Phase 1. The 2018 rainy season should show a decrease in
peak flows per basin. However, it is useful to understand two things — the amount of inflow (as
compared to rainfall) by lift station service area and the trend. In most cases the inflow increases
with time, This can be determined by a positive slope on a regression line. The average runtime
can be determined by the intercept. This is the baseflow+infiltration value. From year to year,
the slope generally increased (see Table 3.1). An increasing slope shows is that the inflow will
increase with time as the surface connections deteriorate. The following sections outline the
findings for each lift station basin.

Table 3.1  Statistical Model by Lift Station and Year

Avg run
time 2014 siope Avg run slope Avg run slope
LS No Station Pump Cap {d) 2014 Y 2014 time 2015 2015 Y 2015 time2016 2016 Y 2016

1 Egret S000 0.38 0.05 0.37 0.80 0.05 0.79 0.29 4.09 0.27

2 Diana Dr 500 0.35 0.01 0.35 0.41 0.02 0.41 041 0.02 0.40

3 Beach 1570 0.52 -0.01 0.52 D.56 -0.04 0.56 053 -0.02 0.52

4 Three Islands 1405 0.05 0.00 0.05 0.10 -0.01 0.10 0.18 -0.04 D.18

5 Atlantic Shores 2400 0.8 0.01 0.08 0.11 0.01 0.10 0.11 0.00 0.11

6 NE 12th 2400  0.0% -0.03 0.09 0.47 0.04 0.46 0.42 -0.01 0.42

7 NE 4th Cir 800  0.02 0.00 0.02 0.39 0.09 0.37 0.41 0.09 0.39

B SE 5th 400 0.20 0.04 0.19 0.37 0.05 0.30 0.38 0.00 0.37

9 Foster 1500 0.15 0.00 0.15 0.27 0.01 0.27 0.34 0.03 033
10 Sunset E 200 0.08 0.04 0.08 0.21 604 0.20 0.i4 0.07 0.13

" 11 Holiday 200 004 0.01 0.04 .10 ¢.00 0.08 0.06 0.02 0.06
12 SW 4ath 1600 §.14 0.03 0.14 0.26 0.03 0.26 0.27 0.03 0.27
13 SW 8th 3045 005 0.07 0.05 0.11 0.01 0.10 0.19 0.00 0.19
14 NW 10th 160 0.25 0.03 0.25 0.76 -0.03 0.76 0.74 0.10 0.72
15 Sunset W 200 0.08 0.03 0.08 0.16 0.06 0.15 0.19 0.08 0.18

Lift Station 1 - Egret Drive

The Lift Station 1 service area contains 51 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2016 indicates that the slope of the line is
decreasing, indicating inflow volumes were being controlled (see Figures 3.1 and 3.2). The
slope went in 2017 which required further investigation (see Figure 3.3). It appears some very
large pump run time (check valve issues) at periods with no rain may have skewed this line.
However, there were few openings found on the system so perhaps inflow has been controlled to
an extent. The overall trend indicates inflow is present (see Figure 3.4). The average pumps
times increased from 2014 to 2017 (to 50.3%).

With respect to the manhole construction types, 45 were precast and 6 were brick. None had
steps. All manhole covers and rings were cast iron. A number of the manhole covers have pick-
holes (see Table 3.2). Most of the manholes (36) were in good condition. There were 14
manholes in average condition and one in poor condition (#56). Three manholes had leaks noted
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at the walls by the invert— 33, 51 and 56. Manhole 56 was in poor condition and had a leak.
This manhole needs to be addressed in Phase 2. Figure 3.5 shows the manhole locations,

There were 7 sites that smoke testing indicated were open to the surface (see Figure 3.6). Table
3.3 outlines those sites. Of the 7, three were on private property and not corrected in Phase 1
{449 Alamanda Dr, 701 Layne Blvd and 580 Egret Dr.). The property owners should be advised
of the issue and required to make appropriate corrections.

There was major flow coming into Manhole 01-014 that needs investigation. There is an
emergency force main for Gulfstrear, but this force main was shown on the maps to be tied to
the 18" force main from Lift Station #3, not the manhole. There is water adjacent to the
manhole, so this should be investigated in the next phase. Pipes to be televised are on Poinciana
Dr and Paradise Blvd, The area between Manhole 01-040 and 01-041 needs to be reviewed.
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Figure 3.1 — Inflow for 2014-2015 - the increasing slope indicates flows increased with rainfall
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Egret 2015/2016
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Figure 3.2 — Inflow for 2015-2016 — the increasing slope indicates flows increased with rainfall -
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Figure 3.6 Location of Smoke test leaks - Lift Station 1 Service Area
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Table 3.2 — Manhole Data - Lift Station 1 Service Area

Manhole General

s} Invert Condition  Comments
17 Good Good Good
14 Good Good Good
13 Good Good Good
12 Good Good Good
21 Good Good Good
20 Good Good Good
19 Good Goad Good
16 Good Goad Good
15 Good Good Good
11 Good Good Good
8 Good Good Good
27 Good Goad :Good
26 Good Good Good
25 Good Good Good
24 Underwater Average Invert underwater
23 Good Good Good
9 Good Good Good
3t Good Good Good has 1pick hole
30 Good Good Good has 1 pick hole
29 Good Good Gaood has 1 pick hole
8 Good Good Good has 2 pick holes
37 Good Good Good has 1 pick hole
34 Goad Good Good has 1 pick haole
33 Good Average Walls are leaking at invert
36 Good Good Gaod has 1 pick hale
& Good Good Good
39 Good Good Good has 1 pick hole
40 Good Average Good 1 small pick hole
62 Good Average Good 2 large pick holes
61 Good Average Geod 2 large pic hales
59 Good Average Good 2 large pick holes
58 Goaod Average Good 2 large oicholes
57 Good Good Good

Walls leaking near invert has
36  Needs Repair Poor 2 Pick hotes
35 Good Average Good 2 madium pick holes
54 Good Average Goad 1large pick hole
53 Good Average Good 1 smal! pick hale
45 Good Average Good 1 smali pick hole
52 Good Average Good 1smal! pick hole
41 Good Average Good 1 smali pick hale
a5 ‘Good Good Good has & pick hole
42 Good Good Good has 2 pick holes
60 Good Good Good has 2 pick holes
22 Good Good Good
18 Good Good Good
a3 Good Good Good has 2 pick hales
46 Good Good Good has 1 pick holes
47 Good Good Good has 1 pick holes
48 Good Good Good has 1 pick holes
49 Good Good Good has 1 pick holes

Average Leak in wall by
51 Good Average invert has 1 pick hole
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Table 3.3 — Smoke test result information - Lift Station 1 Service Area

Lift

Station Street Address Latitude

1

=

701 Layne Blvd 25.9762175
661 Layne Blvd 25.9763707
418 Poinciana Dr 25.97G3477
425 Tamarind Dr 25.8801694

580 Egret Dr 25.98127322

449 Alamanda Dr  25.97748197

;624 0leander Dr | 25.97784143

Longitude Comments

-80.1323126 Open 6inch PvCc/o left of driveway
Cracked 6inch PvCc/o teft of right

-80.1324207 driveway

-80.1290076 Cracked 4inch PvCc/o left front

-80.1287359 Open 6 inch PvC ¢c/o right of driveway
Open 6inch metal c/oin bushes on right

-80.1325506 side of building can't install LDLplug
Open 2 inch metal pipe right of garage by

-80.1302094 window

-80.1266846 Open 3inch PvC c/oright property line
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Lift Station 2 — Diana Drive

Lift Station 2 service area contains 38 manholes that were found, GPSed and sealed, The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing, indicating inflow volumes were increasing (see Figures 3.7 t0 3.9). There were eight
openings found on the system. The overall trend indicates inflow is present (see Figure 3.10).
The average pumps times increased from 2014 to 2017 (to about 40%).

With respect to the manhole construction types, 31 were precast and 7 were brick although most
of the chimneys included brick. None had steps. All manhole covers and rings were cast iron.
A number of the manhole covers have pick-holes (see Table 3.4). Most of the manholes (31)
were in good condition. There were 6 manholes in average condition and one in poor condition
(#31). Manhole 31 was in poor condition and had a leak at the invert wall. This manhole needs
to be addressed in Phase 2. Figure 3.11 shows the manhole locations.

There were 8 sites that smoke testing indicated were open to the surface (see Figure 3.12). Table
3.5 outlines those sites. Of the 8, four were on private property and not corrected in Phase 1
(136, 301 and 401 Golden Isles Dr. and 1930 Hallandale Beach Blvd.). The property owners
should be advised of the issue and required to make appropriate corrections.

The midnight run showed that there was a leak coming in above Manhole 02-013, and in the
lined areas from Manhole 02-004 to 62-008. This was among several lined areas of the City that
had liner issues. piping in this service area needed to be televised. Several areas along
Hallandale Beach Blvd and Diplomat Parkway need to be televised.
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Figure 3.7 — Inflow for 2014-2015 - the increasing slope indicates flows increased with rainfall
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Figure 3.8 — Inflow for 2015-2016 — the increasing slope indicates flows increased with rainfall -
Lift Station 2 Service Area
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Figure 3.9 ~ Inflow for 2016-2017 — the regression slope is negative but note some early high run
times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station 2

Service Area

28



3 year average Diana Dr

1.2000

1.0000
L4

. &
080NN

o e
D00 [ X L ® y =02 23x + 03844 e

. o . ----------
04000 .ﬁ‘::,‘;_'. :..”::. ............................

Pump Run time {% of day)

0.2000
@

0000 @ .
0 05 3 15 p 25 3 35 4 45 5

Raintalt {in)

Figure 3.10 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall- Lift Station 2 Service Area
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Figure 3.11 - Manholes GPSed - Lift Station 2 Service Area
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Figure 3.12 - Location of Smoke test leaks - Lift Station 2 Service Area

30



Table 3.4 — Manhole Data - Lift Station 2 Service Area

Manhole
18]
24
25
27
28
29
30

31
22
19
17
18
16
14
13
12

invert
Good
Good
Good
Good
Good
Good

Needs Repair
Good
Good
Good
Good
Good
Good
Good
Good
Goog
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

General
Condition
Average
Average
Average
Average
Average
Average

Boor
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Comments

Goad 1 large pick hole
Good 1large pick hole
Good 1 large pick hole
Good 1large pick hole
Good 1 large pick hole
Good 1 large pick hole
Water coming in throughinvert 1
large pick hote

Good 2 large pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick hotes
Good has 1 pick hote
Good has 1 pick hoie
Good has 1 pick hofe
Good has 2 pick hales
Good has 1 pick hole
Good has 1 plck hole

‘Good has 1 pick hole

Goed has 1 pick holes
Good has 1 pick hoies
Goed has 1 pick holes
Good has 1 pick holes
Good has 1 pick holes
Good has 1 pick holes
Good has 1 pick holes
Good has 1 pick holes
Good has 1 pick hole
Good has 1 pick holes
Good has 1 pick holes
Good has 1 pick holes
Good has 1 pick hole
Good has 1 pick hole
Good 1 pick hole

Good 2 large plek holes
Goad 2 large pick holes
Good 2 large pick holes
Good 2 large pick hales
Good 2 large pick holes
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Table 3.5 — Smoke test result information - Lift Station 2 Service Area

Lift
Station Street Address

i 2 136Goldenisles Dr
130 Golden Isles Dr

2 301 Golden Isles Dr
2 401 Golden Isles Dr

2 1930 Hallandale Beach Blvd

2 2100 Hallandale Beach Bivd

2 2100 Hallandale Beach Blvd

2 2100 Hallandale Beach Blvd

Latitude

25.98195255
25.98223917

25.98118446
25.98142534

25.98517542

25.9851884

25.98525099

25.98546589
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Longitude  Comments

Light smoke coming from &inch PvCc/o
-80.1245041 Inleft driveway can't install LDL plug
-80.1242163,Qpen 4 inch PvCc/o left frontin bushes

Open 3 inch metal ¢/o right side of
-80.1263681 parking lot
-80.1269775 Manhole smoking

Open 4 inch metal ¢/o behind building
-80.1280971 in driveway

Open 4 inch PvC c/o back right corner of
-80.1282911 building

Open 4 inch PvC ¢/o right of building in
-80.1281709 road

_Possible open 4inch ¢/o under metal
-80.1283142| cover right side of building by drive-



Lift Station 3 - Beach Station

The Lift Station 3 service area contains 43 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates the decreasing regression
slope, which requires further review (see Figures 3.13 to 3.15). Nofe it is less than prior years
meaning there are openings or tidal issues. Eliminating some large run times with no rainfall,
each year indicates flows increased slightly with rainfall (see Figure 3.16). Note station leaks at
high tides in the parking area and the top. The top needs to be sealed and raised as a part of the
next phases of the project. However, there were no sites that smoke testing indicated were open
to the surface, but there were very large flows from all the condos on the beach. Pumps ran over
50% of the time.

Figure 3.17 shows the manhole locations. With respect to the manhole construction types, 43
were precast and 6 were brick. None had steps. All manhole covers and rings were cast iron. A
number of the manhole covers have pick-holes (see Table 3.6). Most of the manholes (27) were
in good condition. There were 14 manholes in average condition and two in poor condition (32
and #52). Manhole 34 has high concentrations of roots coming out of had leaks noted at the
walls. Manhole 34 is in immediate need of repair and will be addressed in Phase 2. Manhole 52
was in poor condition and had a small leak around 4-inch pipe. This manhole needs to be
addressed in Phase 2 as well. Steps in manhole #66 need to be repaired or removed. Steps are in
good condition in Manhole 59. Those are the only two manholes with steps.

The beach piping is hard to evaluated due to the density of development. The City was
televising parts of the area when this project was underway. The south end of the system was
surcharged. Lift Station #3 has a top that is too low and leaks water at high tides. The parking
lot piping is indicated as leaking but was submerged. Clean water was entering Manholes 03-
044, in South Beach Park, and )3-035 (mineral deposits). Adult diapers were found in Manhole
03-033. Flows were entering from the west of Manhole 03-069.
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Figure 3.13— Inflow for 2014-2015 — the decreasing regression slope requires further review.
Eliminating some large run times with no rainfall, indicates flows increased with rainfall (solid
line). Note station leaks at high tides - Lift Station 3 Service Area

Beach 2015/2016
08000
0.7000

0.60040

NP B
. w,ﬂﬂi,_h,!& »

0.5000 ) T v 0.0443x + 04531

.............
..........

24000

C.3000

0.2000

Pump Run Time (% of Day}

(0.1000

00000 e - U
2 0.5 1 15 2 25 3 ih

Rainfall {in)

Figure 3.14 — Inflow for 2015-2016 — the decreasing regression slope requires further review.
Eliminating some large run times with no rainfall, indicates flows increased with rainfall (solid
line). Note station leaks at high tides. - Lift Station 3 Service Area
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Figure 3.15 — Inflow for 2016-2017 — the slight decreasing regression slope requires further
review. Note it is less than prior years. Eliminating some large run times with no rainfall,
indicates flows increased with rainfall (solid line). Note station leaks at high tides. - Lift Station
3 Service Area
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Figure 3.16— Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 3 Service Area

35



ealt SAEG 0§

Figure 3.17 — Manholes GPSed - Lift Station 3 Service Area
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Table 3.6 — Manhole Data - Lift Station 3 Service Area

Manhole General

10 Manhole Walls  Condition Comments

3 Good Average Good 1large pick hole
4  Good ‘Good Good 1 pick hole

5 Good Good Good has 2 pick hole
7 Good Average Good 1large pick hole
] Good Average Good 11arge pick hole
] Good Average Good 11iarge pick hole
11 Good Good Good 1 pick hole

12 Good Average Good 1 large pick hele
13 Good Good Good has 2 pick hcle
14 Good ‘Good Good has 2 pick hole
15 Good Average Good 1 large pick hole
16 Good :Average Good 1targe pick hole
18 Good Average Good 1large pick hole
24 Good -Good Goed 1 pick hole

25 Good Average Good 1 large pick hole
29 Good Average Good 1 large pick hole
£l Good Average Good 1large pick hole
31 Good Average Good 1 large pick hole

Roots coming out of wall L1arge pick

34 Good Poor hole

35 Good Good Goad has 1 pick hole
36 Good Good Good has 1 pick hole
37 Good Good Good has 1 pick hale
39 Good Good ‘Good has 1 pick hole
40  Good Good Good has 1 pick hole
43 Good Good Good has 1 pick hole
a4 Good Average Good 1large pick hole
45 Goed Good Good has 1 pick hole
46 Good Goad Good has 1 pick holes
18 Good Good Good has 1 pick hole
49 Good Good Good has 1 pick hote
30 Good Good Good has 1 pick hole
51 Good Good Good has 1 pick hole

Slight leak around 4 inch pipe 1 large

52 Good Poor pick hole

54 Good Good Good has 2 pick hole
55 Good Good Good has 1 pick hole
57 Good Gead Good has 1 pick hole
59 Good Goad Goad has 1 pick hole
60 Good Good Good has 1 pick hole
62 Good Average Goad 1 large pick hole
65 Good Goed Goad has 1 pick hole
66 Good Goeod Gooed has 1 pick hole
69 Needs Repair Good Goed 1 pick hale
67A  Needs Repair Goed Good has 1 pick hole
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Lift Station 4 — Three Islands

The Lift Station 4 service area contains 10 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates an increasing slope that
indicates flows increased with rainfall n2014-2015 (Figure 3.18). The data for 2015-2016 is
suspect as one of the pumps was not registering during the year (Figure 3.19). Inflow for 2016-
2017 — the regression slope is negative but note some early high run times (Figure 3.20). The
average graphic for Inflow for 2014-2017 — the slope indicates the system is tight (Figure 3.21).
The average pumps times increased from 2014 to 2017 (for 15 to over 29%).

Figure 3.22 shows the manhole locations. With respect to the manhole construction types, 9
were precast and 1 were brick. None had steps. Three were submerged (MH #1-3). All
manhole covers and rings were cast iron. A number of the manhole covers have pick-holes (see
Table 3.7). Eight of the manholes were in good condition. Two manholes (Manholes #2 and 3)
are in poor condition. Manhole #3 was clearly backed up and needs attention.

There was one site that smoke testing indicated was open to the surface. The only opening was
across from 930 NE 27th Ave. The property owners should be advised of the issue and required
to make appropriate corrections. The midnight run showed that most of the piping in this service
area needed to be televised.
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Figure 3.18 — Inflow for 2014-2015 ~ the increasing slope indicates flows increased with rainfall
- Lift Station 4 Service Area

38



Three Islands 2015/2016
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Figure 3.19- Inflow for 2015-2016 — The data is suspect as one of the pumps was not registering
during the year. - Lift Station 4 Service Area
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Figure 3.20 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station

4 Service Area
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3 year average Three Islands
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Figure 3.21 — Average graphic for Inflow for 2014-2017 — the slope indicates the system is faitly
tight. - Lift Station 4 Service Arca

Figure 3,22 — Manholes GPSed - Lift Station 4 Service Arca
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Table 3.7 — Manhole Data - Lift Station 4 Service Area

Manhole ID Manhole Walis

4

W o N W

ooy o~

Good
Underwater
Underwater
Underwater
Good
Good
Good
Good
Good
Good

General
Condition
Average
Poor
Poor
Average
Average

Avergge

Average
Average
Average
Average

Comments

Good 1large pick hole
Manhole back up 1large pick hole
invert underwater 1large pick hole
Inever underwater 11arge pick hole
Good 1large pick hole

Good 1large pick hole

Good 1 large pick hole

Good 1 larga pick hole

Good

Good 1large pick hole
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Lift Station 5 — Atlantic Shores

The Lift Station5 service area contains 8 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing, indicating inflow volumes are increasing each year (see Figures 3.23-3.25). The
overall trend indicates inflow is present (see Figure 3.26). The average pumps times increased
from 2014 to 2017 (to 9.8%).

Figure 3.27 shows the manhole locations. With respect to the manhole construction types, all 8
were brick. None had steps. All manhole covers and rings were cast iron. A number of the
manhole covers have pick-holes (see Table 3.8). All of the manholes were in good condition.
There were 14 manholes in average condition. None appeared to leak.

There was 1 site that smoke testing indicated were open to the surface - 719 Diplomat Pkwy (see
Figure 3.28). It was located in the grass on private property. The property owners should be
advised of the issue and required to make appropriate corrections.

The midnight run indicated major flows entering in the piping south of Manhole #05-004
indicating a need to televise the upper end of this system.
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Figure 3.23 — Inflow for 2014-2015 - the increasing slope indicates flows increased with rainfall
- Lift Station 5 Service Area
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Figure 3.24- Inflow for 2015-2016 — the increasing slope indicates flows increased with rainfall
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Figure 3.25 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station
5 Service Arca
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3 Year Average - Atlantic Shores
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Figure 3.26 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 5 Service Area
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Figure 3.27 — Manholes GPSed - Lift Station 5 Service Area
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Figure 3.28 Location of Smoke test leaks - Lift Station 5 Service Area

Table 3.8 — Manhole Data - Lift Station 5 Service Area

Manhole
D
10
2
a

6
4A
9
1
2

Invert
Good

-Good
:Good
.Good
.Good

Good
Good
Good

General
Condition
Average
Average
Average
Average
Average
Average
Average
Average

Comments

‘Good 1large pick hole

Goad 1large pick hole
Good 1large pick hole
Good 1 large pick hole

'Good 1 large pick hole

Good 1 large pick hote
Good 1 large pick hole
Good 1 large pick hole
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Lift Station 6 — NE 11% /NE 4"

The Lift Station 6 service area contains 125 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing each year, indicating inflow volumes are increasing (see Figures 3.29 to 3.31). There
were 15 openings found on the system. The overall trend indicates inflow is present (see Figure
3.32). The average pumps times increased from 2014 to 2017 (nearly 44%).

Figure 3.33 shows the manhole locations. With respect to the manhole construction types, 12
were precast and 113 were brick. None had steps. All manhole covers and rings were cast iron.
A number of the manhole covers have pick-holes (see Table 3.9). None had steps. Most of the
manholes (21) were in good condition. There were 100 manholes in average condition and four
in poor or very poor condition (#126, 82, 78, and 124). Manhole 124 is blocked and needs to
have excessive grease removed Manhole #82 was in poor condition and had a leak in the invert.
Manhole 126 had water coming through the walls. Manhole #78 has been badly damaged by
hydrogen sulfide and is full of grease. These 4 manholes need to be addressed in Phase 2. The
inverts of manholes #30, 79 and 130 were submerged.

There were 15 sites that smoke testing indicated were open to the surface (see Figure 3.34). Of
the 15, eleven were on private property and not corrected in Phase 1 (1025 Hallandale Beach
Blvd, 1124 NE 5th St, 814 NE 4th St NS 1016 NE 4th St). The property owners should be
advised of the issue and required to make appropriate corrections.

The midnight run indicated many issues throughout the area. The condos along NE 12" Ave alt
contribute major flows after 1:00 am for no apparent reason. Lights were off. These private
systems need to be televised under the City’s ordinance prohibiting excessive inflow and
infiltration into the system. They are major contributors of water. Much of the area was lined
previously, especially the north end. The liners were noted to be leaking and flows existed —
probably indicating service line leaks. Half the pipe in this service areas needs to be reviewed.
A lot of grease, sand, debris, mineral and even jewelry was found in manholes in the is service
area,
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Figure 3.29- Inflow for 2014-20135 — the increasing slope indicates flows increased with rainfall
- Lift Station 6 Service Area
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Figure 3.30- [nflow for 2015-2016 — the increasing slope indicates flows increased with rainfall
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NE 12th 2016/2017
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Figure 3.31 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station
6 Service Area
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Figure 3.32 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 6 Service Area
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Figure 3.34 Location of Smoke test leaks - Lift Station 6 Service Area
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Table 3.9 — Manhole Data - Lift Station 6 Service Arca

General
Mannole 1D Invert Condition Comments
117 Good Average Good 1 large pick hole
116 Good Average Good
132 Good Average Good
125 Good Average Good 1 large pick hole
115 Good Average Good 1 large pick hole
114 Good Average Good 1 large pick hole
113 Good Average Good 1large pick hole
112 Good Average Good 1targe pick hole
Some coming through walls 2
126 Good Poor large pick hole
093A Good Average Good 1large pick hole
93 Good ‘Average Good 1 large pick hole
94 Goed Average Good 1 large pick hole
95 Good Average Good 1large pick hole
a6 Good Average Good 1large pici hole
a7 Good Average Good 1large pick hole
a8 Good Average Goed 1 large pick hole
92 Good Average Good 1 large pick hole
g1 Good ‘Average Good 1 large pick hole
0 Good Average Good 1 large pick hole
87 Good Average Good 1large pick hole
88 Good Average Good 1large pick hole
89 Good Average Good 1large pick hale
as Good Average Good 1large pick hale
86 Good Average Good 1large pick hole
84 Good Average Good 1liarge pick hale
83 Good Average Good 11iarge pick hale
Water coming in through invert
82 Needs Repair Poor 1large pick hole
Invert underwater 1 large pick
130 Underwater Average hole
Invert underwater 1 large pick
78 Underwater Average hole
1large pick hele h2s buildup
78 Good Very Poor on walis
71 Good Average Good 1 large pick hole
72 Good Average Good 1large pick hole
73 Good Average Good 1 large pick hole
74 Good Average Goad 1 large pick hole
75 Good Average Good 1 large pick hole
Invert underwater 1 large pick
80 Underwater Average hoie
76 Good Average Good 1large pick hole
70 Good Average Good 1large pick hole
39 Good Average Good 1large pick hole
65 Good Average Good 1large pick hole
68 Good Average Good 1large pick hole
59 Good Average Good 1iarge pick hole
60 Good Average Good 1 large pick hole
61 Good Average Good 1iarge pick hale
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Manhole ID
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EEBErvwspuovonvweof@ g2

Il el
wWoR N

119
120
121
19
18
17
15
14
16
26
29
28
27
25
24
20
21
22
23
36
35
34
80
32
33
31

Invert
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Goad
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

General
Condition
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average

51

Comments

Good 11arge pick hole
Good 1large pick hole
Good 1 large pick hole
Good 1 large pick hole
Good 1 large pick hole
Good 1 large pick hole
Good

Good 1 large pick hole
Good 1 large pick hole
Good 1 large pick hole
Good 1large pick hole
Good 1 large pick hole
Good 1 large pick hole
Good 1 |large pick hole
Good 1 large pick hole
Good 2 small pick hole
Good one large pick hole
Good one large pick hole
Good ane large pic hole
Good one large pick hole
Good one large pick hole
Good one large pick hole
Good one large pick hole
Good one large pick hole
Good 1 large pick hole
Good 1 |arge pick hole
Good

Good Good 1 large pick hole
Good 1 large pick hole
Good 1 large pick hale
Good 1 large pick hale
Good 1 large pick hole
Good 1 large pick hole
Good 1 large pick hole
Good 1large pick hole
Good 1large pick hole
Good 1large pick hole
Good 1large pick hole
Good 1large pick hole
Good 1large pick hole
Good

Good 1large pick hole
Good 1large pick hole
Good 1large pick hole



General

Manhole ID Invert Condition Comments
Invert underwater 1 large pick
30 Underwater Average hole
128 Good Average Good
39 Good Average Good Good 1large pick hole
38 Good Average Good 1 large pick hole
37 Underwater Average Good 1 large pick hole
42 Good Average Good 1large pick hole
43 Good Average Good 1 large pick hole
44 Good Average Good 1large pick hole
56 Good Average Good
57 Good Average Good 1 large pick hole
41 Good Good Good Good 1 large pick hole
58 Good Good Good Good 1 large pick hole
122 Good Good Good Good 1 large pick hole
123 Good Good Good Gooed 1 large pick hole
48 Good Good Good Good 1 large pick hole
Underwater Good 1 large pick
45 Underwater Good hole
47 Good Good Good Good 1 large pick hole
46 Good Good Good Good 1 large pick hole
106 Good Good Good Good 1 large pick hole
110 Good Good Good 1 large pick hole
107 Good Good Good Good 1 large pick hole
101 Good Good Good Good 1 large pick hole
100 Good Good Good Good 2 large pick hole
102 Good Good Good 1 large pick hole
103 Good Good Good 1targe pick hole
54 Good Good Good 1large pick hole
53 Good Good Good 1 large pick hale
81 Good Average Good 1 large pick holes
129 Good Average Good 1 large pick holes
1 large pick holes grease
124 Needs Repair Poor blocking Inflow and out flow
49 Good Good Good 2 large pick holes
50 Good Good Good 2 large pick holes
51 Good Good Good 2 large pick holes
52 Good Good Good 2 large pick holes
53b Good Average Good 1large pick hole
69 Good Average Good 1targe pick holes
67 Good Average Good 1 large pick holes
66 Good Average Good 1large pick holes
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Table 3.10 — Smoke test result information - Lift Station 6 Service Area

Street Address

819 NE 8th St
822 NE 8th St
808 NE 7th 5t

1124 NE 5th St
813NE4th St

814 NE 4th st
813 NE 4th 5t

1016 NE 4th 5t
221 NE11th Ave
818NW 2nd Ct

1425 Atlantic Shores Blvd

1025 Hallandale Beach Blvd
1107 NE 1st Ct

728 NE 1st 5t
728 Ne 15t

Latitude

25.99414833
25.993925
25.9530743

25.99162675
25.99055167

25.99009333
25.9902469

25.9901635
25.98906833
25.9887008

25.9953753

25.98592893
25.9872793

25,98644333

25.98644167

53

Longitude Comments
Open 4 inch PvC cfo in planters garden
-80,1397767 center of yard
-80.1395983 Smoking 4 inch PvC ¢/o right of driveway
-80.139963 Cracked 4 inch PvC c/o left front
Broken 4inch PvC ¢/o right of the ¢/o can't
-80.1367851 install LDL plug broke at 'T'
-80.1396367 Open 4 inch PvC c/o left at property line
Open 4 inch PvC ¢/o center of yard by
-80.139875 sidewalk
-80.1398236 Cracked 4 inch PvCc/o right front

-80.1377568 Open 3 inch metal c/a front of front porch
-80.1377517 Open 4 inch PvC c/o right of driveway
-80.1394655 Open 4 inch metal ¢/o left side of house
Cracked 4 inch metal ¢/o front of parking
-80.1335184 spot 114
Open 4inch PvC ¢/o in front of plaza sign
-80.1368849 in meter box
-80.1369497 Cracked 4 inch PvC c/o right of driveway
Open 4inch PvC ¢/o left front by power
-80.140505 polesinopen lot

-80.1405057 4inldl installed



Lift Station 7 -NE 4" Ct

The Lift Station 7 service area contains 83 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing each year, indicating inflow volumes are increasing (see Figures 3.35-3.37). There
were 25openings found on the system. The overall trend indicates inflow is present (see Figure
3.38). The average pumps times increased from 2014 to 2017 (nearly 40%).

Figure 3.39 shows the manhole locations. With respect to the manhole construction types, 2 were
precast and 81 were brick. None had steps. All manhole covers and rings were cast iron. A
number of the manhole covers have pick-holes (see Table 3.11). Most of the manholes (45) were
in good condition. There were 36 manholes in average condition and two in poor or very poor
condition (#32 and 92). Manhole #92 is full of grease. These manholes need to be addressed in
Phase 2. Manhole #32 has roots in the invert. These manholes need to be addressed in Phase 2.
The inverts of manholes #1, 7, 37 and 43 were submerged. There is a dish in the bottom of
Manhole #59.

There were 23 sites that smoke testing indicated were open to the surface (see Figure 3.40).
Table 3 outlines those sites. Of the 23, 10 were on private property and not corrected in Phase 1
(the unhightlighted locations on Table 3.40). The property owners should be advised of the issue
and required to make appropriate corrections.

The midnight run in this service area indicated leakage around the dog track despite being after
hours. Cedar St., Maple St, NE 2 Ave and NE 1" Ave were other significant areas of concern.
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Figure 3.35 - Inflow for 2014-2015 - the increasing slope indicates flows increased with rainfall
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NE 4th 2015/2016
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Figure 3.36 — Inflow for 2015-2016 - the increasing slope indicates flows increased with rainfall
- Lift Station 7 Service Area
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NE 4th 2014/2015
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Figure 3.39 — Manholes GPSed - Lift Station 7 Service Area
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Figure 3.40 Location of Smoke test leaks - Lift Station 7 Service Area
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Table 3.11 — Manhole Data - Lilt Station 7 Service Area

Manhole General
1D Invert Condition Comments
10 Good Good Good 1 large pick hole
9 Good Good Good 1large pick hole
8 Good Good Good 1 large pick hole
14 Good Good Good 1 large pick hole
13 Good Good Good 1large pick hole
12 Good Good Good 1large pick hole
11 Good Good Goad 2 large pick holes
7 Underwater Good Underwater 1 large pick hole
1 Underwater  Good Good 1 targe pick hole
18 Good Average  Good 1large pick hole
17 Good Average Good 1large pick hole
16 .Good Average Good 1large pick hole
15 Good Average Good 1large pick hole
2 Good Average Good 1 large pick hole
3 Goaod Average Good 2 large pick holes
4 Good Average Good 1large pick hole
5 Good Average Good 1large pick hole
6 Good Average  Good 1large pick hole
38 Good Average Good 1large pick hole
37 Underwater  Average Good 1large pick hole
42 Good Average  Good 1large pick hole
43 Underwater Average Good 1large pick hole
44 Good Average Good 1large pick hole
45 Good Average Good 1large pick hole
46 Good Average Good 1large pick hole
21 Good Good Good 1 large pick hole
20 Good Good Good 1 large pick hole
70 Good Good Good 1targe pick hole
69 Good Good Good 1 large pick hole
68 Good Good Good 1large pick hole
67 Good Good Good 1 large pick hole
65 Goaod Good Goaod 1 large pick hote
a7 Good Good Good 1 large pick hole
66 Good Good Good 1 large pick hole
77 Good Good Good 1 large pick hole
78 Good Good Good 1 large pick hole
79 Good Good Good 11arge pick hole
80 Good " Good Good 1 large pick hole
86 Good Average Good 1large pick hole
85 Good Average Good 1large pick hole
84 Good Average Good 1large pick hole
20 Good Average  Good 1large pick hole
89 Good Average Good 1large pick hole
83 Good Average Good 1large pick hole

59



Manhole General

1D Invert Condition Comments

87 Good Average Good 1large pick hote
82 Good Average Good 1 large pick hote
75 Goaod Average Good 1large pick hole
81 Good Average Good 1 large pick hole
419 Good Average Good 1large pick hole
51 Good Average Good 1 large pick hole
50 Good Average Good 11arge pick hole
60 Good Average Good 1 large pick hole
61 Good Average Good 1 large pick hole
62 Good Average Good 1 large pick hole
63 Good Average Good 1 large pick hole
76 Good Good Good 1 large pick hole
74 Good Good Good 1 large pick hole
71 Good Good Good 1 large pick hole
72 Good Good Good 1 large pick hole
36 Good Good Good 1 large pick hole
35 Good Good Good 1large pick hole
34 Good Good Good 1large pick hole
33 Good Good Good 1large pick hole
22 Good Good Good 2 large pick holes
23 Good Good Good 1 large pick hole
24 Good Good Good 1 large pick hole
25 Good Good ‘Good 1large pick hole
26 Good Good Good 1 large pick hole
27 Good Good Good 1large pick hole
59 Good Good Good 1large pick hole Dish in bo
58 Good Good Good 1large pick hole
57 Good Good Good 1large pick hole
56 Good Good Good 1large pick hole
54 Good Good Good 1 large pick hole
55 Good Average Good 1 large pick hole
32 Needs Repair Poor 1 large pick hole roots in invert
31 Good Average Good 1 large pick hole
92 Needs Repair Poor Grease build up in invert 1large |
91 Good Average Good 1large pick holes
53 Good Good Good 1 large pick hole
52 Good Good Good 1 large pick hole
29 Good Good Good 1 pick hole

30 Good Good Good 1 pick hole
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Table 3.12 — Smoke test result information - Lift Station 7 Service Area

Street Address

106 Pembroke Rd
106 Pembroke Rd
200 Pembroke Rd

212 NE 3rd St
301 Sea EstalLn
318 NE 6th St

325 Maple St

224 NE 4th St

312 NE 3rd Ave
410NE 2nd St

111 N Federal Hwy
105 NE 2nd Terr
220 NE 1st Ave

209 NE 1st Ave

500 NE 3rd St
311Sea Esta Ln
327 Sea Esta Ln
313 NE 5th St
345 NE 5th St

312 NE 3rd St
329 NE 1st St

314 NE 1st St
118 NE 2nd Terr
19 NE 1st Ave

Latitude

25.9961313
25.9562564
25.99647161

25.9890926
25.99275
25.9920644

25.9911827

25.9898961

25.9880301
25.9878329

25.9871791
25.9866822
25.9886037
25.9884722

25.9892627
25.99268199
25.99268958
25.99167929
25.99149264

25.98871899
25.98651846

25.98617139
25.98758159
25.98614882

Longitude Comments

Cracked 4 inch PvC c/fo left front of bowling alley by
-80.1478251 yellow pole under metal cover
-80.1478433 Cracked 4 inch PvC c/o inleftside of parking lot
-80.1470423 Open 4 inch PvC c/o front center by sidewalk
Cracked 6inch PvC c/o right front of entrance by
-80.1463874 green electric box
-80.1454309 Open 2 inch metal ¢/o back right corner of house
-80.1447685 Cracked 4 inch PvC c/o 10ft front of right side door
Cracked 4 inch PvC ¢/o in center of empty lot left of
-80.1450006 address

-80.1457451 Cracked 6 inch PvC c/o right of sidewalk by front door
Service line break right of left entrance by power line
-80.1455124 stake
-80.1435691 Open 4 inch PvC ¢/o back left corner of yard
Grease trap smoking around cover behind building by
-80.1430947 dumpster
-80.1463448 Cracked 4 inch PvC c/o left front
-80.1477572 Possible c/o under cement cover front of suite 218
-80.147977 Open 4 inch metal c/o front of stairs to front door
Open 6inch PvC c/o behind house inside fence can't
-80.1435552 install LDL plug
-80.1450593 |llegal connection
-80.1444836 Service line break back right of trailer
-80.1451505 Open 3 inch PvC c/o back right of trailer
-80.144419 Open 2 inch PvC pipe left at property line
Light smoke coming from 6 inch PvC ¢/o right front of
-80.1454048 building by trees can't installed LDL plug
-80.1445131 Open 4inch PvC ¢/o right property line

-80.1449687 Open 4 inch metal ¢/o 100ft up driveway on right side

-80.1461839 Open 4 inch PvC ¢/o right of house
-80.1479598 Open 4 inch metal ¢/o right front of building
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Lift Station 8 -SE, 5™

The Lift Station 8 service area contains 95 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A), A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing each year, indicating inflow volumes are increasing (see Figures 3.41-3.43). There
were 10 openings found on the system. The overall trend indicates inflow is present (see Figure
344). The average pumps times increased from 2014 to 2017 (35 to 38%).

Figure 3.45 shows the manhole locations. With respect to the manhole construction types, 33
were precast and 60 were brick. None had steps. All manhole covers and rings were cast iron.
A number of the manhole covers have pick-holes (see Table 3.13). None had steps. Most of the
manholes (94) were in good condition. There was 1 manhole in average condition and none in
poor or very poor condition. The inverts of manholes #1, 2, 6, 11, 55, and 72-75 were
submerged.

There were 10 sites that smoke testing indicated were open to the surface (see Figure 3.46).
Table 3.14 outlines those sites. Of the 10, 9 were on private property or related to stormwater
and not corrected in Phase 1 (the unhightlighted locations on Table 3.46). The property owners
should be advised of the issue and required to make appropriate corrections.

The midnight run in this service area indicated that about 40% of the piping needed to be
televised. Much of it was shallow, dead end piping that had no reason to have flow after
midnight. Areas were widely scattered.
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Figure 3.41 — Inflow for 2014-2015 — the increasing slope indicates flows increased with rainfall
- Lift Station 8 Service Area

62



SE 5th 2015/2016

160% ®

120% ® .

y < 0.111% 10,3546

Pump Run Time (% of Day)
L

Rainfall {in}
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Figure 3.46 Location of Smoke test leaks - Lift Station 8 Service Area
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Table 3.13 — Manhole Data - Lift Station 8 Service Area

Manhole General
iD Invert Condition  Condition Comments
1 Underwater Good Good 1 large pick hole
2 Underwater Average Invert underwater
3 Good Good Good has 1 pick hole
4 Good Good Good has 1 pick hote
5 Good Good Good has 1 pick hole
6 Underwater Good Good 1 large pick hole
7 Good Good Good has 1 pick hole
8 Good Good Good has 1 pick hole
9 Good Good Goad has 1 pick hole
10 Good Good Good has 1 pick hole
11 Underwater Good Good 1 pick hole
12 Good Good Good has 1 pick hole
14 Good Good Good has 1 pick hole
15 Good Good Good has 1 pick hole
16 Good Good Good has 1 pick hole
17 Good Good Good has 1 pick hole
19 Good Good Good has 1 pick hole
20 Geod Good Good has 1 pick hole
21 Good Good Good 1 pick hole
22 Good Good Good 1 pick hole
23 Good Good Good 1 pick hole
24 Good Good Good has 1 pick hole
25 Good Good Good has 1 pick hole
26 Good Good Good 1 pick hole
27 Good Good Good 1 pick hole
28 Good Good Good 1 pick hole
29 Good Good Good
30 Good Good Good
32 Good Good Good 1 pick hole
33 Good Good Good has 1 pick hole
34 Good Good Good has 1 pick hole
35 Good Good Good has 1 pick hole
36 Good Good Good has 1 pick hole
37 Good Good Good has 1 pick hole
38 Good Good Gaod has 1 pick hale
39 Good Good Good has 1 pick hole
40 Good Good Good has 1 pick hole
41 Good Good Good has 1 pick hole
42 Good Good Good has 1 pick hole
43 Good Good Good has 1 pick hole
44 Good Good Good has 1 pick hole
45 Good Good Gooed has 1 pick hole
46 Good Good Good has 1 pick hole
47 Good Good Good has 1 pick hole
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Manhole
D
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
64
65
66
67
68
69
70
71
72
73
74
75
77
78
79
80
a1
82
33
85
86
87
89
50
91
92
34
95
96

Invert Condition
Good

Good

Good

Goeod

Good

Good

Good
Underwater
Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Geod

Good
Underwater
Underwater
Underwater
Underwater
Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

General

Condition Comments

Good Goaod has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole Underwater
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good 1 large pick hole
Good Good 1 large pick hale
Good Good 1 large pick hole
Good Good 1 large pick hole
Good Good has 2 pick holes
Good Good has 1 pick hole
Good Good has 2 pick holes
Good Good has 1 pick hole
Good Goad has 1 pick hole
Good Good has 2 pick holes
Good Good has 2 pick holes
Good Good has 1 pick hale
Good Good has 1 pick hole
Good Good has 2 pick holes
Good Good has 1 pick hole
Good Good has 1 pick hole
Good Good has 2 pick holes
Good Good

Good Gogod has 1 pick hole
Good Good has 1 pick hole
Good Good has 1 pick hole
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Table 3.14 — Smoke test result information - Lift Station 8 Service Area

Street Address Latitude

400 5E 9th Ct 25.9753918
2215E9th Ct 25.97560624
407 SE 9th Ct 25.97557G97

SE9th Ct & SE 3rd Ave  25.97562154

109 Old Federal Hwy 25.9763658

815 5 1st Ave 25.97673851
815 5E 1st Ave 25.9764848
214 SE 4th St 25.98050782
2115E 1st Ave 2598252881
65 SE 3rd Ave 25.9842477

Longitude Comments

-80.1440164 Cracked 2 inch metal cfo in grass front of door 7
-80.14513144 Storm water crossover in driveway
-80.1436918 Storm water crossover
-80.14464534 Storm water crossover
Cracked 3 inch metal c/o left side of building 10ft front of
-80.1473281 window
-80.14762759 Smoke coming from underneath dumpster
-80.1476488 Smoke from outlet socket in building
-80.14573069 Open 3 inch metal ¢/o right of house
Cracked 3 inch PvC ¢/o front of building in mulch by
-80.14763852 propane tank

-80.1453079 Open 6 inch PvC ¢/o in backyard in fence can't access
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Lift Station 9 - Foster Rd

The Lift Station 8 service area contains 234 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiliration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing each year, indicating inflow volumes are increasing (see Figures 3.47-3.49). There
were 81 openings found on the system - by far the worst area in the City. The overall trend
indicates inflow is present (see Figure 3.50), The average pumps times increased from 2014 to
2017 (25 to 35%).

Figure 3.51 shows the manhole locations. With respect to the manhole construction types, 217
were precast and 17 were brick. None had steps. All manhole covers and rings were cast iron.
A number of the manhole covers have pick-holes (see Table 3.15). None had steps. A few of
the manholes (36) were in good condition. There were 219 manholes in average condition and
one in poor or very poor condition (#80 — water was coming in through the wall seams). The
inverts of manholes #1, 39, 42 and 44 were submerged.

There were 81 sites that smoke testing indicated were open to the surface (see Figure 3.52).
Table 3 outlines those sites. Of the 81, 45 LDL plugs and cleanout caps were installed. The rest
were on private property or related to stormwater and not corrected in Phase 1 (the
unhightlighted locations on Table 3.16). The property owners should be advised of the issue and
required 1o make appropriate corrections.

Service area 9 was an area with a lot of both inflow and infiltration. Many shallow lines showed
flow during the midnight run. These dead ends largely should not have flowed. The area east of
the cemetery was particularly poor. Areas under Pembroke Road showed flows — some were not
accessible due to traffic. The high school has two lines discharging large flows (half full pipe) at
3:00 am. In Manholes #09-10 and 09-011. That needs further investigation. The water was
clear. Overall this area showed significant leakage after hours. A commercial laundry was noted
(leaked sheets into the City’s system (since corrected).
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Figure 3.47 — Inflow for 2014-2015 ~ the increasing slope indicates flows increased with rainfall
- Lift Station 9 Service Area
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Figure 3.48 — Inflow for 2015-2016 — the increasing slope indicates flows increased with rainfall
- Lift Station 9 Service Area
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Foster 2016/2017
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Figure 3.49 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station
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Figure 3.50 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 9 Service Area
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Figure 3.52 - Location of Smoke test leaks - Lift Station 9 Service Area

73



Table 3.15 — Manhole Data - Lift Station 9 Service Area

General

Manhole ID Invert Condition Comments
155 Good Average Good 2 large pick hole
156 Good Average Good 2 large pick hole
159 Good Average Good 2 large pick hole
158 Good Average Good 2 large pick hole
143 Good Average Good 2 large pick hole
137 Gaood Average Good 2 large pick hole
135 Good Average Good 2 large pick hole
136 Good Average Good 2 large pick hole
125 Good Average Good 2 large pick hole
123 Good Average Good 2 large pick hole
124 Good Average Good 2 large pick hole
128 Good Average Good two small pick holes
129 Good Average Good two small pick holes
126 Good Average Good two small pick holes
127 Good Average Good two small pick holes
122 Good Average Good two small pick holes
120 Good Average Good two small pick holes
119 Good Average Good two small pick holes
119 Good Average Good two small pick holes
130 Good Average Good two small pick heles
235 Good Average Good two small pick holes
131 Good Average Good two small pick holes
133 Good Average Good two small pick hotes
134 Good Average Good two small pick holes
105 Good Average Good two small pick holes
50 Good Average Good two small pic holes
105 Good Average Good two small pick holes
118 Good Average Good two small pick holes
117 Good Average Good two smaff pick holes
116 Good Average Good two small pick holes
58 Good Average Good
57 Good Average Good
56 Good Average Good
48 Good Average Good
47 Good Average Good
46 Good Average Good
49 Good Average Good
52 Good Average Good two small pick holes
53 Good Average Good 2 large pick holes
54 Good Average Good 2 large pick holes
149 Good Average Good 2 farge pick holes
148 Good Average Good 2 large pick holes
147 Good Average Good 2 large pick holes
146 Good Average Good 2 large pick holes
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Manhole [D Invert

239
238
144
150
157
i62
iel
160
142
140
138
115
114
223
227
226
225
224
166
165
164
167
178
177
176
173
236
174
175
163
112
141
110
111
i72
171
184
185
186
203
202
201
208
211

Good
Good
Good
Gaood
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Gaod
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Goed
Good
Good
Good
Good
Good
Good

General
Condition
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average

Comments

Good 2 large pick holes
Good 2 large pick holes
Goad 2 large pick holes
Goad 2 large pick holes
Good 2 large pick holes
Good 2 large pick holes
Good two small pick holes
Good two small pick holes
Good two large pick holes
Good two large pick holes
Good two large pick holes
Good two large pick holes
Good two large pick holes
Good two large pick holes
Good two small pick holes
Good two small pick holes
Good two large pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good 2 farge pick holes
Good 2 large pick holes
Good 2 farge pick holes
Good 2 large pick holes
Good 2 large pick holes
Good 2 large pick holes
Good 2 large pick holes
Good 2 large pick holes
Good 2 large pick holes
Good 2 large pick holes
Good 2 farge pick holes
Good 2 large pick holes
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General

Manhaole (D Invert Condition Comments
209 Good Average Good 2 large pick holes
210 Good Average Good 2 large pick holes
183 Good Average Goad 2 large pick holes
182 Good Average Good two large pick holes
180 Good Average Good two large pick holes
181 Good Average Good two large pick holes
214 Good Average Good two large pick holes
213 Good Average Good two large pick holes
212 Good Average Good two large pick holes
12 Good Good Good has 2 pick holes
197 Good Average Good two large pick holes
17 Good Good Good has 2 pick holes
200 Good Average Good two large pick holes
14 Good Good Good has 2 pick holes
198 Good Average Good two large pick holes
1959 Good Average Good two large pick holes
15 Good Good Good has 1 pick hole
192 Good Average Good two large pick holes
10 Good Good Good has 2 pick holes
191 Good Average Good two large pick holes
190 Good Average Good two large pick holes
188 Good Average Good two large pick holes
11 Good Goaod Good has 2 pick hoies
189 Good Average Good two large pick holes
21 Good Good Good has 2 pick holes
193 Good Average Good two large pick holes
20 Gond Good Good has 2 pick holes
194 Good Average Good two large pick holes
19 Good Good Good has 2 pick holes
195 Good Average Good two large pick holes
196 Good Average Good two large pick holes
187 Good Average Good two large pick holes
168 Good Average Good two large pick holes
139 Good Average Good two large pick holes
113 Good Average Good two large pick hales

Good two large pick holes dish in bottom of

109 Good Average manhole
170 Good Average Good two large pick hales
169 Good Average Good two large pick holes
107 Good Average Good two large pick holes
106 Good Average Good two large pick holes
93 Goed Average Good two large pick holes
94 Good Average Good two large pick holes
95 Good Average Good two large pick holes
100 Good Average Good two large pick holes
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General

Manhole ID Invert Condition Comments
102 Good Average Good two large pick holes
101 Good Average Good two large pick holes
103 Goad Average Good two large pick holes
104 Good Average Good two large pick holes
221 Good Average Good two large pick holes
237 Good Average Good two large pick holes
215 Good Average Good two large pick holes
222 Good Average Good two large pick holes
95 Good Average Goeod two large pick holes
97 Good Average Good two large pick holes
98 Good Average Good two large pick holes
216 Good Average Good two large pick holes
219 Good Average Good two large pick holes
218 Good Average Good one large pick hole
99 Good Average Good two large pick holes
217 Good Average Good two farge pick holes
108 Good Average Good two large pick holes
90 Good Average Good two large pick holes
89 Good Average Goaod two farge pick holes
88 Good Average two large pick holes rock blacking invert
87 Good Average Good two large pick holes
85 Good Average Good
84 Good Average Good two farge pick holes
83 Good Average Good two large pick holes
86 Good Average Good two large pick holes
79 Good Average Good two farge pick holes
78 Good Average Good two large pick holes
77 Good Average Good two jarge pick holes

two large pick holes water coming in through

80 Good Poor wall seams
21 Good Average Good two |arge pick holes
82 Good Average Good two large pick holes
74 Good Average Goaod two large pick holes
75 Good Average Good two large pick holes
76 Good Average Good two large pick holes
71 Good Average Goad two large pick holes
70 Good Average Good two large pick holes
69 Good Average Good two large pick holes
72 Good Average Good two large pick holes
73 Good Average Good two large pick holes
234 Good Average Good two large pick holes
66 Good Average Good two large pick holes
65 Good Average Good two large pick holes
64 Good Average Good two farge pick holes
67 Good Average Good two large pick holes
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General

Manhole ID Invert Condition Comments

68 Good Average Good two large pick holes
62 Good Average Good two large pick holes
63 Good Average Good

42 Underwater Average Good two large pick holes
43 Good Average Good two large pick holes
61 Good Average Good two large pick holes
44 Underwater Average Good two |arge pick holes
45 Good Average Good two large pick holes
38 Good Average Good 2 large pick holes
37 Goad Average Good 2 large pick holes
36 Good Average Good 2 large pick holes

3 Good Average Good 2 large pick holes

4 Goed Average Good 2 large pick holes

5 Good Average Good 2 {arge pick holes

6 Good Average Good 2 large pick holes

9 Good Average Good 2 {arge pick holes

8 Good Average Good 2 |arge pick holes

7 Good Average Good 2 large pick holes
283 Good Average Good 2 large pick holes
29 Goed Average Good 2 large pick holes
27 Good Average Good 2 large pick holes
30 Goed Average Good 2 large pick holes
31 Good Average Good 2 large pick holes
32 Good Average Good 2 large pick holes
26 Good Average Good 2 large pick holes
41 Good Average Good 2 large pick holes
40 Good Average Good 2 farge pick holes
a1 Good Average Good two large pick holes
623 Good Average Good two [arge pick holes
39 Underwater Average Good two large pick holes

1 Underwater Average Good two large pick holes
220 Good Good Good has 2 pick holes
204 Good Good Good has 2 pick holes
207 Good Average Good 2 large pick hofes
206 Good Average Good 2 large pick holes
205 Good Average Good 2 large pick holes
18 Good Average Good 2 |arge pick holes
23 Goed Average Good 2 large pick holes

Inflow dish in the bottom of manhole 2 large

24 Good Average pick holes

25 Good Average Good 2 large pick holes
35 Good Average Good 2 large pick holes
34 Good Average Good 2 large pick holes
59 Good Average 2 large pick holes inflow dish in hole
60 Good Average Good 2 large pick holes
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Manhole ID Invert

55
33
225
230
232
231
233
152
151
153
145

154
132

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

General
Condition
Average
Average
Average
Average
Average
Average
Average
Average
Average
Average
Good
Average
Average
Good

Comments

Good 2 large pick holes
Good 2 large pick holes
Good 2 large pick holes
Good 2 large pick holes
Good 2 [arge pick holes
Good 2 large pick holes
Good 2 targe pick hoies
Good

Good 2 large pick holes
Good 2 large pick holes
Good 2 pick holes
Underwater 2 pick hole
Good 2 large pick holes
Good 2 smail pick holes
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Table 3.16 — Smoke test result information - Lift Station 9 Service Area

Street Address

100 NW 10th St
100 NW 5th Ave
1000 Foster Rd

101 NW 10th St
1020 Foster Rd
1025 NW 8th 5t
1029 NW 8th 5t
104 NW 9th 5t
1045 NW 7th Ct
107 NW 4th Ave
107 NW 4th Ave
107 Pembroke Rd

124 NW 2nd Ave

124 NW 5th Ave
203 NW 3rd Ave
206 NW 4th Ave

208 NW 1st Ave

208 NW 2nd Ave
212 NW 2nd Ave

212 NW 2nd Ave

219 NW 3rd Ave
3 NW 4th 5¢

30 NW 10th St
300 NW 5th Terr
302 NW 3rd Ave
302 NW Bth 5t
308 NW 7th Ct
309 NW 1st Ave
309 NW 2nd Ave
309 NW 4th Ave
402 NW 5th Ave
404 NW 8th 5t
412 NW 10th St
412 NW 10th St

416 NW 3rd Ave
416 NW 3rd Ave
420 NW 7th Ct
501 NW 10th St
505 NW 5th 5t
505 NW 5th 5t
513 NW 3rd Ave
514 NW 6th Ave

Fixed

1000 Foster Rd

101 Nw 10 St
1020 Foster Rd

107 Pembroke Rd

124 Nw 2nd Ave

208 Nw 2nd Ave

3 Nw 4 St
30 Nw 10 5t
300 Nw 5 Terr

309 Nw 1st Ave
305 Nw 1st Ave
309 Nw 4 Ave

412 Nw 10 5t
412 Nw 10 5t

416 Nw 3rd Ave

420 Nw 7 Ct
501 Nw 10 5t
505 Nw 5 5t
505 Nw 5 5t
513 Nw 3rd Ave
514 Nw 6 Ave

Latitude

25.995663
25.98648274
25.99452809

25.99532612
25.99521781
25.994712
25.9947684
259947274
25.99417585
25.98636333
25.98636667
25.9964313

25.9873677

25.9871081
25.9879566
25.98817

25.9881938

25.988258
2%5.98846333

25.98848167

25.5886417
25.98003069
2599561972
25.98927567
25.98973014
2599370232
25.99365039
25.98953257

259898145

25.588556

25.9901102
25.99371841

25.9555832
25.99562483

25.99074097
25.99079658
25.99325456
25.995447
25.95083101
25.990795
25.9914846
25.9813071
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Longitude

Comments

-80.1499169 Possible open 4 inch PvC ¢fo in fence left front of house
-80.15327797 Open 4inch PvC ¢/o back left property line
-80.16216427 Open 4 inch PvC ¢/o left of house by window

-80.14977846 Open 4 inch PvC cfo in sidewalk teft side of brown fence
-80.16353002 Qpen 4 inch PvC c/o left front by sidewalk
-80.1640615 Open 4 inch PvC ¢/o left of driveway
-80.16439141 Smoke entered building
-80.1499668 Smoke in building
-80.1646294 Open service line in open lot to the right
-80,15243 Open 4 inch PvC ¢/o left at property line
-80.15245167 Open 4 inch PyC c/o left at property line
-80.1502302 Open 4 inch PvC ¢/o right front in cement
Cracked 4 inch PvC c/o center left of parking spet 1248
-80.1504209 light smoke
Cracked 4 inch PvC ¢/o right side of house under 2nd
-80.1533143 window in fence
-80.1514233 Smoke in building
-80.15227167 Open 4 inch PvC ¢/o in parking lot left of front door
Possible ¢/o under cover cemented down front of meter
-80.149306 room
Cracked 3 inch PvC ¢fo infence left side of house front of
-80.1503353 second window
-80.15034333 Open 2 inch pipe right side of house by window

-80.15027333 Possible service line break left side of house by sidewalk
Open 4 inch PvC ¢/o front of meter room center of
-80.1516638 building
-B0.1501957 Open 4 inch PvC ¢fa right front of building
-80.14956443 Open 4inch PvC ¢fo in driveway
-80.1538210Q7 Cracked 4 inch PvC c/o behind house by A/C
-80.15152335 Open 6 inch PvC c/o left of driveway
-80.15172344 QOpen 4 inch PvC ¢/o behind house by fence
-80.15217432 Open hole smoking
-80.14959957 Open 4 inch PvC ¢/o right front
-80.1506827 Open 4 inch PvC cfo right frant in fence
-80.1527351 Open 4 inch PvC ¢c/o left of front door
-80.1531731 Cracked 3 inch service bine right side of house
-80.15335727 Opan 4 inch metal c/o left of house by window
-80.1535754 Smoke from under driveway left side
-80,15366645 Light smoke coming from 4 inch ¢/o left front

-80.15139466 Open 4 inch PvC ¢fo behind building by concrete pad
-80,15136793 Open hole smoking
-80.15355712 Open 4 inch PvC c/o left at property line
-80.1537413 Cracked 4 inch PvC cfo left of driveway
-80.15375047 Qpen 4 inch PvC ¢/o center of yard by sidewalk
-80.15379667 Open 4 inch PvC¢/o right of front door
-80.1517599 Cracked 3 inch PvC ¢/o under right window
-80.1546348 Cracked 4 inch PvC ¢/o right front



Street Address

532NW3rd Ct
533INW 3rd Ct

594 NW 9th 5t
600 NW 6th St
621 NW 6th Ct
621 Pembroke Rd
625 NW 9th Ct
648 NW 3rd Ct

660 NW 4th Ct
691 NW 3rd Ct

725 NW 7th Ave
728 NwW Bth Ct

737TNW 6th 5t

744 NW 5th Ct
744 NW 7th 5t
756 NW 5th Ct

756 NW 5th 5t
757 NW 5th St
803 NW 9th St
816 NW 4th Ave
818 NW 7th Terr
836 NW 10th St
839 NW 7th 5t
842 NW Bth 5t

843 NW 7th 5t
845 NW 10th 5t
846 NW 8th 5t

889 foster Rd
896 NW 9th 5t
902 NW 6th Terr
904 NW 6th Terr
908 NW 10th St

942 NW 10th St

956 NW 10th St

Fixed

533 Nw 3rd Ct

621 Nw b6 Ct

621 Pembroke Rd
629 Nw 9th Ct
548 Nw 3 Ct

660 Nw 4 Ct

F13Nw 5 St
FI8 Nw 9 Ct

737 Nw 6th St

744 Nw 7th St

803 Nw 5 5t
816 Nw 4 Ave
81B Nw 7 Terr
836 Nw 10th St
239 Nw 7th 5t
842 Nw B S5t

845 Nw 10th 5t

896 Nw 9th St
902 Nw bth Terr
904 Nw 6th Terr

942 Nw 10th 5t

956 Mw 10th St

Across from 713 NW 5th 5t

Foster Rd & Dixle Hw Intersection Of Dixie |

Latitude

25.9897179
25.9892373

25.9947234
25.9919772
2599143167
25.99613516
25.99489522
2598960926

2599049167
25.9894509

259534021
25.99487268

255819211

25.9913064
25.9926863
25.9911522

25.9908954
25.990706
25.99439106
25.98422716
25.994276
25899523732
25.9929146
25.99355488

25.9929472
25.9953925
25.9938237

25.9943228
25.9944561
25.9952356
25.9954212
25.9953392

25.99566305

25.9956124
25.990905

25.9913882

foster Rd & NW 1st AFoster Rd And Nw 1 A 25.991D4476
Foster Rd & NW 1st Ave

Foster Rd & NW 1st Ave

25.9910659

259912529

Longitude

Comments

-80.1546187 Smoke from under cement slab left side of house by A/C
-80.1545419 Open 4 inch PvC ¢/o back left corner of backyard

4 inch PvC ¢f0 broke at ‘T' underground under 1st window

-80.1533554 left side of house
-80.1526207 Smoke from under sidewaik back left of yard
-80,155645 Open 4 inch PvC ¢/o center of yard by sidewalk
-80.15583168 Open 4 inch PvC c/o right of lot by sidewalk
-80.15642321 Open 3 inch PvC cfo center of yard by sidewalk
-80.15613439 Open 4 inch PvC ¢/o right of front door

Light smoke coming fram 3 inch PvC ¢/o center of building

-80.15661667 by window
-80.1547703 Open hole smoking right front inside fence

-80.1569006 Open 4 inch PvC ¢/o center of building
-80.157565043 Open 4 inch PvC ¢/o right front

Open 4 inch PvC ¢/0 across the street from address Sft left

-80.1580377 of storm drain

-80.158134 Possible cfo in fence right side of house under 3rd window
-80.1582855 Cracked 4 inch PvC ¢/o left of driveway by tree
-80.1586516 Storm water crosscver in grass by stop sign

QOpen 2 inch pipe in open right lot 15§t off front right

-80.1584945 corner of house
-80.1586105 Storm water crossover over in grass by sidewalk
-80.1592159 Open 4 inch PvC c/o in valve box
-80.15246337 Open 4 inch PVC c/o right front by sidewalk
-80.1579849 Open 6 inch PvC cfo across the straet in grass
-80.16044153 Open 4 inch PVC cfo left frant in grass
-80,1605437 Open 4 inch PvC cfo under right window
-80.16656237 Open 4 inch PvC ¢/o back right of building

Iegal connection in driveway - draining into ¢/o left front

-80.1605755 of driveway
-80.160767 Cracked 4inch PvC ¢/o front of right window
-80.1606527 Open 3 inch PvC cfo front center of building

-80.1603986 Smoke from under square cover right side of business
-80.1606057 Open 4 inch PvC c/o left front

-80.1559462 Cracked 4 inch PvC ¢/o right of driveway
-80.1559129 Cracked 4 inch PvC cfo right front

-80.1614459 Possible 4 inch PvC /o in fence back right of house

-80.16200935 Cracked 4 inch PvC c/o across the street by white wall

-80.1618863 Cracked 4inch PvC c/o across the street by white wall
-80.15722167 Across from address center of lot

Open 4 inch PvC ¢/o 100ft left of intersection in grass by

-80.1487116 sidewalk
-80.14986481 Storm water crossover
-80.1497093 Storm water crossover over drain by fire hydrant

Open 4 inch PvC ¢/o in lot off 1st Ave 20ft from storm

-80.1496682 drain in grass
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Lift Station 10 — Sunset East

The Lift Station 10 service area contains 18 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the linc is
increasing each year, indicating inflow volumes are increasing (see Figures 3.53-3.55). There
were 10 openings found on the system. The overall trend indicates inflow is present (see Figure
3.56). The average pumps times increased from 2014 to 2017. There were no sites that smoke
testing indicated were open to the surface.

Figure 3.57 shows the manhole locations. With respect to the manhole construction types, all
were precast. None had steps. All manhole covers and rings were cast iron. A number of the
manhole covers have pick-holes (see Table 3.17). All were in good condition.

The midnight run showed that only the piping on North Palm Dr. needed to be televised.

However, there were heavy mineral deposits on the walls in Manhole 10-003 indicating it many
need to be sealed.

Sunset East 2014/2015
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Figure 3.53 — Inflow for 2014-2015 — the increasing slope indicates flows increased with rainfall
- Lift Station 10 Service Area
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Sunset East 2015/2016
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Figure 3.54 — Inflow for 2015-2016 - the increasing slope indicates flows increased with rainfall
- Lift Station 10 Service Area

Sunset East 2016/2017
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Figure 3.55 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station

10 Service Area
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3 year average Sunset East
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Figure 3.56 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 10 Service Area

Figure 3.57 — Manholes GPSed - Lift Station 10 Service Area
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Table 3.17 — Manhole Data - Lift Station 10 Service Area

Manhole General
1D Invert Condition  Comments
16 Good Good Good
2 Good Good Good has 1 pick hole
10 Good Good Good has 2 pick holes
13 Good Good Good has 2 pick holes
4 Good Good Good
20 Good Good Good
19 Good Good Good Lid has 1 pick hole
17 Good Good Good 1 pick hole
9 Good Good Good
8 Good Good Good
7 Good Good Good
5 Good Good Good
15 Good Good Good
14 Good Good Good
12 Good Good Good
11 Good Good Good
18 Good Good Good Lid has 1 pick hole
6 Good Good Good has 2 pick holes

85



Lift Station 11 — Holiday

The Lift Station 11 service area contains 6 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the linc is
increasing each year, indicating inflow volumes are increasing (see Figures 3.63-3.65). There
were 10 openings found on the system. The overall trend indicates inflow is present (see Figure
3.66). The average pumps times increased from 2014 to 2017. There were no sites that smoke
testing indicated were open to the surface.

Figure 3.67 shows the manhole locations. With respect to the manhole construction types, all
were precast. None had steps. All manhole covers and rings were cast iron. A number of the
manhole covers have pick-holes (see Table 3.18). All but Manhole #1 were in good condition.
Manhole #1 invert was submerged and has a metal pipe in the wall that needs to be repaired.

The midnight run showed that all of the piping in this service area along Holiday Drive needed to
be televised. Major flow entered between Manholes 11-003 and 11-004. Note the area is on an
island and saltwater can enter during high tides.

Holiday 2014/2015
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Figure 3.63 - Inflow for 2014-2015 — the increasing slope indicates flows increased with rainfall
- Lift Station 11 Service Area
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Holiday 2015/2016
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Figure 3.64 — Inflow for 2015-2016 - the increasing slope indicates flows increased with rainfall
- Lift Station 11 Service Area

3% .
% 2% .
a
N
o]
£
@ ® v - 00203+ 0.0535
.E ....... ,.
Sl ot T HELLARM
R L
o
: &
§ ®
a.
Z . 4 5
Rainfall {in)

Figure 3.65 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station

11 Service Area

87



3 year average Holiday
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Figure 3.66 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 11 Service Area

Figure 3.67 - Manholes GPSed - Lift Station 11 Service Area
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Table 3.18 — Manhole Data - Lift Station 11 Service Area

Manhole General
D Invert Condition Comments
Invert underwater has 1 pick hole and

1 Underwate Average has metal pipe in wall

6 Good Good Good

5 Good Good Good

4 Good Good Good

3 Good Good Good

2 Good Good Good
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Lift Station 12 - SW 4th Ave,

The Lift Station 12 service area contains 213 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2016 indicates that the slope of the line is
increasing each year, indicating inflow volumes are increasing (see Figures 3.68 and 3.69). The
year 2016-2017 was increasing but the slope was less - due to some early high flows at zero rain
(Figure 3.70). When these are removed, the same high trend is noted. There were 79 openings
found on the system, confirming the inflow. The overall trend indicates inflow is present (see
Figure 3.71). The average pumps times increased from 2014 to 2017 (35 to 38%).

Figure 3.72 shows the manhole locations. With respect to the manhole construction types, all
were precast. None had steps. All manhole covers and rings were cast iron. A number of the
manhole covers have pick-holes (see Table 3.19). None had steps. Most of the manholes (167)
were in good condition. There were 45 manholes in average condition and one in poor or very
poor condition, Manhole #84 has leaks in the walls and should be addressed in Phase 2. The
inverts of manholes #1, 2, 6, and 64 were submerged.

There were 79 sites that smoke testing indicated were open to the surface (see Figure 3.73). Of
the 79, 18 were on private property or related to stormwater and not corrected in Phase 1 (noted
on Table 3.20). The property owners should be advised of the issue and required to make
appropriate corrections. This is a larger service area with average leakage. The worst area was
the southeastern part of the service area. Most of the leaking pipes are shallow.

SW 4th 2014/2015
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Figure 3.68 — Inflow for 2014-2015 - the increasing slope indicates flows increased with rainfall
- Lift Station 12 Service Area
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SW 4th 2015/2016
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Figure 369 — Inflow for 2015-2016 — the increasing slope indicates flows increased with rainfall
- Lift Station 12 Service Area
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Figure 3.70 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station

12 Service Area
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3 year average SW 4th
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Figure 3.71 — Average graphic foe Inflow for 2014-2017 - the increasing slope indicates flows
increased with rainfall - Lift Station 12 Service Area
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Figure 3.72 — Manholes GPSed - Lift Station 12 Service Area
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Table 3.19 — Manhole Data - Lift Station 12 Service Area
Manhole General

iD Invert Condition Comments

201  Good Average Good two small pick holes
189  Good Average Good two small pick holes
209  Good Average Good two small pick holes
206  Good Average Good two small pick holes
207  Good Good Good two smalinpick holes
208  Good Average Good two small pick holes
196  Good Average Good two small pick holes
197  Good Average Good two small puck holes
198  Good Average Good two small pick holes
187  Good Average Good two small pick holes
186  Good Average Good has 2 pick hole

161  Good Average Good two small pick holes
162  Good Average Good two small pick holes
188  Good Good Good has 2 pick holes

221 Good Good Goodbhas 2 pick holes
189 Good Good Good has 2 pick holes

160  Good Good Good has 2 pick holes

159  Good Good Good has 2 pick holes

163 Good Good Good has 2 pick holes

158 Good Good Good has 2 pick holes

153  Good Good Good has 2 pick holes

154 Good Good Good has 2 pick holes

155 Good Good Good

156  Good Average Good two small pick holes
157  Good Average Good twa small pick holes
216 Good Average Good two small pick holes
144  Good Average Good two small picks

141 Good Average Good two small pick holes
148  Good Average Good two small pick holes
149  Good Average Good two small pick hole
150 Good Average Good two large pick holes
151  Good Average Good two large pick holes
152  Good Average Good two large pick holes
164  Good Average Good two large pic holes
166  Good Good Good has 2 pick holes

165  Good Good Good has 2 pick holes

167 Good Good Good has 2 pick holes

168  Good Good Good

184  Good Good Good has 2 pick holes
194  Good Good Good has 2 pick holes

193 Good Good Good has 2 pick holes
186a Good Good Good has 2 pick holes

205 Good Good Good has 2 pick holes
204  Good Good Good has 2 pick holes
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Manhole
3]
136
137
138
139
140
117
115
112
121
114
120
119
118
20
19
18
17
16
14
15
130
129
124
125
126
637
134
128
127
135
23
21
22
32
30
31
28
37
34
33
39
46
52
53

Invert
Good
Good
Good
Good
Good
Good
Good
Good
Gaood
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

General
Condition
Good
Good
Good
Good
Average
Average
Average
Good
Good
Average
Good
Good
Good
Goed
Good
Good
Good
Good
Good
Good
Good
Good
Good
Average
Average
Good
Average
Average
Average
Average
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Comments

Good has 2 pick holes
Good has 2 pick holes
Good

Good has 2 pick holes
Good two small pick holes
Good two large pic holes
Good two large pick holes
Good has 2 pick holes
Good has 2 pick holes
Good two large pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Goad has 2 pick holes
Goad has 2 pick hales
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good two small pick holes
Good two small pick holes
Good has 2 pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good two small pick holes
Good has 2 pick hotes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 1 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good

Good has 2 pick holes
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Manhole General

D Invert Condition Comments
47 Good Good Good has 2 pick holes
61 Good Goaod Good has 2 pick holes
55 Goed Good Good has 2 pick holes
25 Good Good Good has 2 pick holes
35 Good Good Good has 2 pick holes
36 Good Good Good has 2 pick holes
26 Good Good Good has 2 pick holes
40 Good Good Good has 2 pick holes
38 Good Good Goad has 2 pick holes
42 Good Goaod Good has 2 pick holes
44 Goad Good Good has 2 pick holes
43 Good Good Good has 2 pick holes
45 Good Good Good has 2 pick holes
51 Good Good Good has 2 pick holes
50 Good Good Good has 2 pick holes
48 Good Good Good has 2 pick holes
13 Good Good Good has 2 pick holes
12 Good Good Good has 2 pick holes
11 Good Good Good has 2 pick holes
g Good Good Good has 2 pick holes
6 Good Good Good has 2 pick holes
4 Good Good Good has 2 pick holes
24 Good Good Good has 2 pick holes
54 Good Good Good has 2 pick holes
59 Good Good Good has 2 pick holes
56 Good Good Good has 2 pick holes
60 Good Good Good has 2 pick holes
62 Good Goed Good has 2 pick holes
63 Good Goed Good has 2 pick holes
74 Good Good Good has 2 pick holes
75 Good Good Good has 2 pick holes
41 Good Good Good has 2 pick holes
73 Goed Good Good has 2 pick holes
71 Good Good Good has 2 pick holes
70 Good Good Good has 2 pick holes
111 Good Good Good has 2 pick holes
8 Good Good Good has 2 pick holes
7 Good Goaod Good has 2 pick holes
109 Good Good Good has 2 pick holes
108  Good Good Good
110 Good Good Good has 1 pick hole
107 Good Good Good has 2 pick holes
105  Good Goed Good has 2 pick holes
2 Underwater Average Invert underwater has 2 pick holes
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Manhole General

1D Invert Condition Comments

65 Good Good Good has 2 pick holes
66 Good Good Good has 2 pick holes
67 Good Good Good has 2 pick holes
68 Good Good Goad has 2 pick holes
77 Good Good Good has 2 pick holes
78 Good Good Good has 2 pick holes
79 Good Good Good has 2 pick holes
83 Good Good Good has 2 pick holes
80 Good Good Good has 2 pick holes
82 Good Good Good has 2 pick holes
168  Good Good Good has 2 pick holes
175  Good Good Good has 2 pick holes
172 Good Good Good has 2 pick holes
173 Good Good Good has 2 pick holes
174  Good Good Good has 2 pick holes
76 Good Good Good has 2 pick holes
81 Good Good Good has 2 pick holes
91 Good Good Good has 2 pick holes
90 Good Good Good has 2 pick holes
85 Good Good Good has 2 pick holes
84 Good Paor Manhole walls leaking has 2 pick holes
89 Good Good Good has 2 pick holes
92 Good Good Good has 2 pick hales
93 Good Good Good has 2 pick holes
223 Good Good Good has 2 pick holes
222 Good Good Good has 2 pick holes
94 Good Good Good has 2 pick holes
95 Good Good Good has 2 pick holes
195 Good Good Good has 2 pick holes
219  Good Good Good has 2 pick holes
192  Good Good Good has 2 pick holes
191 Good Good Good has 2 pick holes
181 Goed Good Good has 2 pick holes
179  Good Good Good has 2 pick holes
215  Good Good Gaod has 2 pick holes
178  Good Good Good has 2 pick holes
i77 Good Goad Good has 2 pick holes
180  Good Good Good has 2 pick holes
171 Good Good Good has 2 pick holes
170 Good Good Good has 2 pick holes
87 Good Good Good has 2 pick holes
217  Good Good Good has 2 pick holes

1 Underwater Good invert underwater has 2 pick holes

183 Good Good Good has 2 pick holes
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Manhole Generai

D Invert Condition Comments

182  Good Good Good has 2 pick holes
220 Good Good Good has 2 pick holes
202  Good Good Good has 2 pick holes
203 Good Good Good has 2 pick holes
96 Good Good Good has 2 pick holes
99 Good Good Good has 2 pick holes
98 Good Good Good has 2 pick holes
103  Good Good Good has 2 pick holes
106  Good Good Goad has 2 pick holes
218  Good Good Good has 2 pick holes
210 Goced Good Good has 2 pick holes
211 Good Good Good has 2 pick holes
212 Good Good Good has 2 pick holes
104  Good Good Good has 2 pick holes
116  Good Good Good has 2 pick holes
100 Good Good Good has 2 pick holes
146 Good Good Good 2 small pickholes
145  Good Good Good 2 small pickholes
143  Good Good Good 2 small pickholes
142  Good Good Good 2 small pickholes
214  Goaod Average Good 2 large pick holes
29 Good Average Good 2 large pick holes
49 Good Good Good has 2 pick holes
123 Good Average Good 2 large pick holes
101 Good Good Good has 2 pick holes
122 Good Average 2 large pick holes crack in ring
102  Good Good Good has 2 pick holes
27 Good Average Good 2 large pick hale
176  Good Good Good

64 Underwater  Average Invert underwater has 2 pick holes
88 Good Good Good has 2 pick holes
97 Good Good Good has 2 pick holes
147  Good Average 2 small pick holes

86 Good Average Good 2 large pick holes
69 Good Average Good 2 large pick holes
72 Good Average Good 2 large pick holes
57 Good Average Good 2 large pick holes
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Table 3.20 — Smoke test result information - Lift Station 12 Service Area

Street Address
100 5E 11th St
1004 SW 3rd Ave
1005 SW 7th Terr

105 SW 4th 5t
107 SW 9th 5t
108 SW 10th St
111SW 10th St
112 SW 2nd Ave

117 5W 1st Ave

120 SW 2nd Ave
130 SW 7th Ave
17 SW 6th St

200 SW 11th St
201 5W 3rd S¢
202 Dixie Hwy
202 SW 7th St
203 SW 2nd Ave
209 SW 5th Ave
209 SW 5th Ave
210 SW 5th St
210 SW 6th Ave
217 SW 5th 5t
2215W 2nd Ave
232 5W 9th 5t
233 5W 4th St
25 SW 4th 5t

27 Hallandale Beach Blvd
304 SW 8th 5t
31 5W 4th St
314 5W 3rd St
35 SW 4th St

401 SW bth 5t
405 SW bth 5t

409 Hallandale Beach Blvd

Fixed Latitude

yes
yes

yes

yes
yes

yes
yes
yes

yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes

yes

25.97443
25.97476
25.97451

25.98066
25.97582

25.9752
25.97507
25.,98403

25.98409

25,98387
25.97675
25.97901

25.97442
25.9819
259831

25.97791

25.98309

25.98266

25.98281

25.97997

25.98275

25.97979

25.98236

2597582

25.98082

25.98081

25.98477

25.97668

25.98079

2598188

25.98081

25.98062
25.98063

2598471

Longitude Comments
-80.14941 Broken 4 inch PvC t/o center of yard by sidewalk
-80.15189 Open 4 inch PvC ¢/o left front of porch
-80.1575 Open 4 inch PvC ¢/o right of driveway
Cracked 3 inch PvC c/o right side of house in fence can't install
-80.14979 LDL plug
-80.14969 Open 4 inch PvC cfo left frant
-80.14975 Open 4 inch PvC cfo left front
-80.14997 Hole drill in cap of c/o right front in sidewatk light smaoke
-80.1505 Open 4 inch PvC cfo left front
Smoke from under sidewalk right side of hause under 2nd
-80.14%31 window
Possible ¢/o inside water meter box left front of driveway by
-80.15042 sidewalk
-80.15625 Cracked & inch PvC c/o across the street 1ft from road
-80.1488 Cracked 3 inch PvC c/o right of driveway by sidewalk
Open 4 inch PvC ¢/o back left of building in sidewalk can't install
-80.15042 LDL plug
-80.15058 Open 4 inch PvC ¢/o left property line
-80.14867 Broken 4 inch PvCc/o at 'T' behind building by sidewalk
-80.15878 Open 4 inch PvC ¢fo left property line
-80.15022 Cracked 4 inch PvC c/o left property line light smoke
-80.15302 Open 4 inch PvC ¢/o right frant
-80.15301 Open 4 inch PvC ¢/o 20ft left of left property line
-80.15096 Light smoke coming from 3 inch PvC c/o left of driveway
-80.15424 Open 4 inch PvC ¢fo right of driveway
-80.15134 Smoke from under cement under window left of door
-80.15025 Cracked 4 inch PvC ¢/o left front
-80.15161 Open 4 inch PvC cfo left of driveway
-80.15145 Open 4 inch PvC c/o right front
-80.14911 Open 3 inch PvC cfo in middle of driveway
-80.14887 Open 4 inch PvC ¢fo back right property by sidewalk
-80.15141 Open 4 inch PvC ¢fo right of driveway
-80.14926 Open 4 inch PvC ¢fo left front by sidewatk
-80.15198 Open 4 inch PvC cfo left front by sidewalk
-80.14934 Open 4 inch PvC ¢fo left property tine

-80,15426 Cracked 4 inch PvC ¢/o right side of house under 1st window
-80.15436 Open 4 inch PvC ¢/o feft front

Open 4 inch PvC c/o behind address in handicap spat frant of
-80.15315 door 422
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Street Address

415 SW Bth St
416 5W 10th St
416 5W 3rd Terr
416 SW 4th St
419 SW 6th Ave

420 5W 10th St
4205W 3rd Terr
500 SW 4th St
5205w 8th 5t
600 5W 3rd Ave
601 Hallandale Beach Blvd
603 SW 1st 5t
604 SW 4th 5t
6105 Dixie Hwy
6125W 1st Ct
613 SW 3rd 5t
617SW 5th Ct
618 SW 8th St
627 SW 7th Ave
629 SW 2nd St
6529 SW 4th St
635 SW 10th St
642 SW 11th S5t
651 SW 6th St
700 SW 7th Terr

700 5W 9th 5t
7015W 4th Ct
7015W 7th Ave
705 SW 6th Terr
7095W 4th 5t
7125W 4th §t
716 SW 6th Terr
716 SW 6th Terr

7215W 7th Terr
722 5W Bth 5t

727 SW 3rd Ave
7295W 7th Ct
732 5W 4th 5t

735 SW 5th Ave

755 SW 6th 5t

800 5W 2nd Ave

8255W 5thCt

905 SW 7th Terr

Across from 724 SW 6th 5t

Fixed Latitude

yes
yes
yes

yes

yes
yes
yes
yes

yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
ves

yes

yes

25.9764
25.97512
2598033
25.98102
25.97918

25.97494
25.58017
25.981
25.97676
2597862
25.98478
25.98449
25.98093
25.97864
25.9839
25.9814
25.97541
25.97651
25.977%6
25983
25.98081
25.97482
25.97425
25.97873
25.97759

25.97594
25.97987
25.98064
2587759
25.98058
25.98079
2597725
25.97712

25.97687
2597637

25.97693
25,97701
25,9808

25.97678
25.97865
25.97635
25.97927
2597528
2597868

Longitude Comments

-80.15298 Open 4 inch PvC /o right front of parking spots in cement
-80.15296 Open 4 inch PvC ¢/o right front
-80.15197 Open 4 inch PvC c/o center of front yard
-80.15306 Open hole smoking right of driveway
-80.1543 Cracked 4 inch PvC c/o right of driveway by fence

-80.15322 Service line break across the street 50ft from road in open field
-80.15192 Cracked 4 inch PvC c/o center of front yard
-80.15339 Open 4 inch PvC ¢/o right front by sidewalk
-80.15418 Open 4 inch PvC ¢/o back left of house by gate
-80.15141 Open 4 inch PvC c/o front doar in grass
-80.1544 Grease trap smoking
-80.15474 Open 4 inch PyC c/o right front by sidewalk
-80.15431 Open 4 inch PvC ¢/o right of driveway
-80.14851 Open 4 inch PvC ¢/o right of house by window
-80.15486 Open 4 inch PvC c/fo left property line
-80.15489 Smoke from under sidewalk right side of house in fence
-80.15495 Cracked 4 inch PvC cfo 20ft left of driveway
-80.1549 Open 4 inch PvC ¢/fo right front
-80.15643 Open 4 inch PvC ¢/o right front
-80.15523 Cracked 4 inch PvC ¢/o left front corner of house
-80.15547 Cracked 4 inch PvC cfo right of driveway
-80.15543 Open 4 inch PvC c/o center of front yard
-80.1557 Open 4 inch PvC c/o right property line
-80.15599 Open 4 inch PvC ¢/o left of driveway
-80.15774 Cracked 4 inch PvC ¢/o left side of house by road

-80.1563 Open 3 inch PvC ¢/o right front of house can'tinstall LDL plug
-80.15653 Cracked 4 inch PvC ¢fo left of front door
-80.1565 Open 4 inch PvC ¢/o back right property line
-80.15431 Open 4 inch PvC ¢/fo right front by sidewalk
-80.15684 Open 4 inch PvC c/o right of front door
-80.15694 Open 4 inch PvC c/o center of yard
-80.15508 Cracked 3 inch PvC c/o right front
-80.15504 Smoking 4 inch PvC ¢/o left front by sidewalk

-80.15753 Cracked 4 inch PvC ¢fo right side of house under 1st window
-80.15712 Open 4 inch PvC cfo left property line

-80.1511 Open 4 inch PvC c/o left of driveway
-80.1571% Open 4 inch PvC ¢fo left of driveway
-80.15782 Open 4 inch PvC c/o center of yard

-80.15307 Smoke under cement under A/C left back corner of house
-80.1582 Open 4 inch PvC c/o center of front yard

-80.15016 Open 4 inch PvC c/o left of driveway

-80.15918 Storm water crassover

-80.15755 Open 4 inch Pve ¢/o left property line

-80.15754 Smoking 6 inch PvC ¢/o across the street by sidewalk
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Lift Station 13 — SW 8th St

The Lift Station 13 service area contains 82 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing each year, indicating inflow volumes are increasing (see Figure 3.74). The years
2015-2017 the increasing relationship exists, but the slope was less — due to some early high
flows at zero rain each year (see Figures 3.75 and 3.76). These need further investigation. When
these are removed, the same high trend is noted. There were 19 openings found on the system,
confirming the inflow. The overall trend indicates inflow is present (see Figure 3.77). The
average pumps times increased from 2014 to 2017 (10 to 18.9%).

Figure 3.78 shows the manhole locations. With respect to the manhole construction types, 27
were precast and 55 were brick. None had steps. All manhole covers and rings were cast iron.
A number of the manhole covers have pick-holes (see Table 3.21). Most of the manholes (53)
were in good condition. There were 28 manholes in average condition and none were in poor or
very poor condition. Manholes 30 and 33 need some repairs. The inverts of manholes #1, 5-8,
10,27-29, 34, 35, 46, 47, 62, 63 and 66. The excessive amount of flooding deserves more
attention.

There were 19 sites that smoke testing indicated were open to the surface (see Figure 3.79).
Table 3.22 outlines those sites. Of the 19, 4 were on private property and not corrected in Phase
1 (noted on Table 3.23). The property owners should be advised of the issue and required to
make appropriate corrections.

This service arca was relatively tight except adjacent to Sunset Lake Park 1 and 2 and Lakeside
Estates Lake. Stormwater connections and leaky pipe are suggested.
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SW 8th 2014/2015
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Figure 3.74 — Inflow for 2014-2015 — the increasing slope indicates flows increased with rainfall
- Lift Station 13 Service Area
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Figure 3.75 — Inflow for 2015-2016 — the increasing slope indicates flows increased with rainfall
- Lift Station 13 Service Area
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SW 8th 2016/2017
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Figure 3.76 — Inflow for 2016-2017 — the regression slope is negative, bui note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station

13 Service Area
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Figure 3.77 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 13 Service Area
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Figure 3.78 — Manholes GPSed - Lift Statlon 13 Service Area
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Figure 3.79 - Location of Smoke test leaks - Lift Station 12 Service Area
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Table 3.21 — Manhole Data - Lift Station 12 Service Area

Manhole 1D

Invert
Condition
Underwater
Good
Underwater
Underwater
Underwater
Underwater
Good
Underwater
Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Good
Underwater
Underwater
Underwater
Needs Repair
Good

Good
Needs Repair
Underwater
Underwater
Good

Good

Good

Good

Good

Good

Good

Good

Good

Good

Underwater
Underwater

General
Condition
Average
Average
Average
Average
Average
Average
Average
Average
Good
Good
Good
Good
Good
Average
Good
Average
Good
Good
Good
Good
Goad
Good
Good
Average
Average
Average
Average
Good
Good
Average
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Average
Average

Comments

Manhole underwater

Good

Ivert underwater has 2 pick holes
Good two [arge pick holes
Good two large pic holes
Good two large pick holes
Good twa larg puck holes
Good two small pick holes
Good has 2 pick holes

Good has 2 pick holes

Good has 2 pick holes

Good has 2 pick holes

Good has 2 pick holes

Good two small pick holes
Good

Good 2 large pick holes
Good has 2 pick holes

Good

Good has 2 pick holes

Good

Good has 2 pick holes

Good has 2 pick hales

Good has 2 pick holes
Manhole backed up has 2 pick holes
Manhole backed up has 2 pick holes
Manhole backed up
Manhole backed up has 2 pick holes
Goaod has 2 pick holes

Good has 1 pick hole
Manhole backed up

Under water has 2 pick holes
Underwater has 2 pick holes
Good

Goodnhas 2 pick holes

Good has 2 pick holes

Good has 2 pick holes

Good has 2 pick holes

Gaood has 2 pick holes

Good has 2 pick holes

Good has 2 pick holes

Good has 2 pick hales

Good has 2 pick holes

Manhole underwater has 2 pick holes
Manhole backed up
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Manhole ID
49
50
51
52
53
54
55
56
57
61
62
63
65
66
67
68
69
70
71
712
73
74
75
76
77
78
79
80
82
83
84
85

005A

58
59
&0

Invert
Condition
Good
Goad
Good
Good
Good
Good
Good
Good
Good
Good
Underwater
Underwater
Good
tnderwater
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Gaod
Good
Good
Good
Good
Good
Good
Good
Good
Good

General
Condition
Good
Good
Good
Average
Average
Good
Average
Good
Good
Gooed
Average
Average
Average
Average
Good
Good
Good
Good
Goed
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Average
Average
Average
Average
Good

Comments

Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Good two large pick holes
Good 2 large pick holes
Good 2 small pickholes
Good two pick holes
Good has 2 pick holes
Good has 2 pick holes
Good has 2 pick holes
Manhole backed up
Manhole backed up
Good 2 large pick holes
invert underwater has 1 pick hole
Good has 1 pick hole
Good has 1 pick hole
Good has 1 pick hole
Good has 1 pick hole
Good has 2 pick holes
Good has 1 pick hole
Good has 1 pick hole
Good has 1 pick hole
Good
Good. Has 2 pick hole
Good has 1 pick hole
Good has 1 pick hole
Good has 1 pick hole
Good has one pick hole
Good has 2 pick holes
Good has 2 pick holes
Good has one pick hote
Good has 2 pick holes
Good 2 large pick hole
Good

Good 2 large pick holes
Good 2 large pick holes
Goed has 2 pick holes
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Table 3.22 - Smoke test result information - Lift Station 12 Service Area

Street Address
1040 SW 8th St
1036 SW 8th 5t

1015 SW 10th Ave

813 SW 10th 5t

812 SW 11th St

1013 SW 8th Ave
826 SW 9th 5t
B33 SW 8th St

845 SW Bth 5t
5315W 11th Ave
4215W 11th Ave
8305W 2nd St

8305W 2nd St
261 5W Oth 5t
420 SW 10th Terr

322 SW 10th Terr
7135W 2nd Ct
301 SW 8th Ave

132 SW 7th Terr

Fixed

yes
yes

yes
yes
yes
yes
yes
yes

yes
yes

yes

yes

yes

yes

yes

Latitude

25.97672147
25.976765

2597459199

259748721

25.97425667

2597419333
25.9759987
259766418

25.897672476
25.97858
259798665
25.98317887

2598317711
2598151895
25.97994

25.58065252
259822247
25.98148475

25.98291155

Longitude Comments
-80.1641729 Open 4 inch PvC ¢/o right property line
-80.164105 Open 4 inch PvC ¢/o left front of house

-80.161865 Open 2 inch pipe behind building by A/C in fence
-80.1589174 Cracked 4 inch PvC ¢/o right front by sidewalk
-80.15889 Open 4 inch PvC c/o left of house by A/C unit

-80.1581833 Open 4 inch PvC ¢c/o center of yard by sidewalk
-80.1593899 Open 4 inch PyC ¢/o under right window
-80.1594643 Cracked 3 inch PvC c/o under right window

-80.1599152 Open 4 inch PvC cfo center of yard by sidewalk
-80.1650383 Open 4 inch PvC ¢/o right property line
-80.1646452 Cracked 3 inch PvC ¢c/o right property line
-80.1597262 Smoking 4inch PvC c/o in parking spot 3
Smoking 4inch PvC ¢/fo under car In parking spot
-80.1597703 5
-80.1603685 Cracked 4 inch PvC c/o right propenrty line
-80.16403 Open 4 inch PvC ¢/o left front
Open 4 inch PvC c/o left side of house by trash
-80.1641858 cans
-80,1569731 Open 4 inch PvC ¢/o right of left driveway
-80,1584334 Open 4 inch PvC c/o left front by sidewalk
Open 4 inch PvC ¢/o left side of house under 1st
-80.1573851 window
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Lift Station 14 — NW 10th Terr

The Lift Station 14 service area contains 83 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing each year, indicating inflow volumes are increasing (see Figures 3.80, 3.82 and 3.83).
The year 2015-2016 did not show this trend, but there were some very large zero rainfall flows
that impact the trend line. Overall flows for the service area were greater than the subsequent
year, but much higher than the prior. There were 33 openings found on the system, confirming
the inflow. The overall trend indicates inflow is present (see Figure 3.83). The average pumps
times increased from 2014 to 2017 (44 to 72.5%).

Figure 3.84 shows the manhole locations. With respect to the manhole consiruction types, 81
were precast and 2 were brick. Four had steps, three in good condition. The steps in Manhole
#34 need repairs. All manhole covers and rings were cast iron. A number of the manhole covers
have pick-holes (see Table 3.24). There were 31 manholes were in good condition. There were
52 manholes in average condition and none were in poor or very poor condition. Manhole 23
needs the grease to be removed.

There were 33 sites that smoke testing indicated were open to the surface (see Figure 3.85).
Table 3.25 outlines those sites. Of the 33, 13 were on private property and not corrected in
Phase 1 (noted on Table 3.25). The property owners should be advised of the issue and required
to make appropriate corrections.

The high school discharged a very large amount of clean water out the west side (past the athletic
ficlds) for no apparent reason. This looks like a stormwater connection. Shallow piping around
Chaves Lake showed infiltration. Some areas along Hallandale Beach Blvd also showed
leakage.
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NW 10th 2014/2015
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Figure 3.80 — Inflow for 2014-2015 — the increasing slope indicates flows increased with rainfall
- Lift Station 14 Service Area
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Figure 3.81 - Inflow for 2015-2016 - the increasing slope indicates flows increased with rainfall
- Lift Station 14 Service Area
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NW 10th 2016/2017
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Figure 3.82 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall - Lift Station

14 Service Area
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Figure 3.83 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 14 Service Area
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Figure 3.84 — Manholes GPSed - Lift Station 14 Service Area
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Figure 3.85 - Location of Smoke test leaks - Lift Station 14 Service Area
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Table 3.23 — Manhole Data - Lift Station 14 Service Area

Invert General
Manhole ID Condition Condition Comments
85 Good Good Good has 2 pick holes
84 Good Good Good has 2 pick holes
34 Good Average Steps need repair has 2 pick holes
94 Good Good Good has 2 pick holes
37 Good Good Good has 2 pick holes
48 Good Good Good has 2 pick holes
47 Good Good Good has 2 pick holes
35 Good Good Good has 1 pick hole
32 Good Good Good has 2 pick holes
89A Good Good Good has 2 pick holes
31 Good Good Good has 2 pick holes
30 Good Good Good has 2 pick hales
46 Good Good Good has 2 pick holes
45 Good Good Good has 2 pick holes
44 Good Good Good has 2 pick holes
92 Good Good Good has 1 pick hole
90 Good Good Good has 1 pick hofe
93 Good Good Good has 1 pick hole
49 Good Good Goaod has 2 pick holes
29 Good Good Good has 2 pick holes
27 Good Good Good has 2 pick holes
28 Good Good Good has 2 pick holes
89 Good Good Good has 1 pick hole
39 Good Good Goad has 1 pick hole
40 Good Good Good has 2 pick holes
86 Good Average Good 2 large pick holes
63 Gaod Average Good 2 large pick holes
64 Good Average Good 2 large pick holes
62 Good Average Good 2 targe pick holes
65 Good Average Good 2 large pick holes
66 Good Average Good 2 large pick hotes
67 Good Average Good 2 large pick holes
68 Good Average Good 2 large pick holes
69 Good Average Good 2 farge pick holes
70 Good Average Good 2 large pick holes
71 Good Average Good 2 targe pick holes
72 Good Average Good 2 {arge pick holes
16 Good Average Good 2 farge pick holes
13 Good Average Good 2 farge pick holes
14 Good Average Good 2 large pick holes
15 Good Average Good 2 large pick holes
8 Good Average Good 2 large pick holes
9 Good Average Good 2 large pick holes
7 Good Average Good 2 {arge pick holes
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{nvert General

Manhole ID Condition Condition Comments
87 Gaod Average Good 2 large pick holes
10 Good Average Good 2 large pick holes
] Good Average Good 2 large pick holes
19 Good Average Good 2 large pick holes
88 Good Average Good 2 large pick holes
20 Good Average Good 2 large pick holes
18 Good Average Good 2 large pick holes
17 Good Average Good 2 large pick holes
1 Good Average Good 2 |arge pick holes
17a Good Average Good 2 large pick holes
54 Good Average Good 2 large pick holes
51 Good Average Good 2 large pick holes
50 Good Average Good 2 large pick holes
21 Good Average Good 2 large pick holes
2 Good Average Good 1 {arge pick hole
5 Good Average Good 2 large pick holes
53 Good Average Good 2 large pick holes
55 Good Average Good 2 large pick holes
56 Good Average Good 2 large pick holes
23 Good Good Good has 1 pick hole
82 Good Good Good has 2 pick holes
60 Good Good Good has 2 pick holes
59 Good Good Good has 2 pick holes
58 Good Good Good has 2 pick holes
57 Good Good Good has 2 pick holes
25 Good Average Good 2 large pick holes
43 Good Average Good 2 large pick holes
73 Good Average Good 2 large pick holes
74 Good Average Good 2 large pick holes
75 Good Average Good 2 large pick holes
76 Good Average Good 2 large pick holes
78 Good Average Good 2 large pick holes
79 Good Average Good
80 Good Average Good 2 large pick holes
81 Goed Average Good 2 large pick holes
52 Good Average Good 2 large pick holes
42 Good Average Good 2 large pick holes
23 Good Average 2 large pick holes grease in invert
33 Good Good Good has 2 pick holes
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Table 3.24 — Smoke test result information - Lift Station 13 Service Area

Street Address Fixed Latitucde Longitude Comments
741NW 2nd 5t yes 25.9875658 -80.1582917 Cracked 6inch PvC cfo left front in sidewatk
700 NW 1st Ct 25.9871868 -80.1562465 Open 4 inch PvC ¢/o right of house by fence

Open 4 inch PvC ¢/o left side of huilding front of 1st door
J21NW 1st Ct 259867598  -80.157375 in fence
710NW 1st Ct yes 259871371  -80.156857 Open 4 inch PvC c/o right front
729 NW 1st Ct yes 25.9868074 -80.1577338 Cracked 4 inch PvC c/o left front in fence
706 NW 1st Ct 25.9871738 -80.1567262 Open 4 in metal ¢/o right of building by door A
7I7NW 1st Ct 25.9868163 -80,1580991 Smoke from corner of back left of house in fence
136 NW 8th Ave yes 25.9872443 -80.1584268 Open 4 inch PvC c/o right front by sidewalk
730 Hallandale Beach Blvd yes 25.9859665 -80.1580979 Open 4 inch PvC c/o back left of building behind dumpster
700 Hallandale Beach Bivd yes 25.9850046  -80.156421 QOpen 4 inch PvC c/o right of driveway
800 Hallandale Beach 8ivd yes 25.9852331 -80.1584268 Open 4 inch PvC ¢/o back right of building by air purmnp
23 NW 8th Ave yes 259852818 -80.1584704 Open 4 inch PvC ¢/o left front by wall
1016 Hallandzle Beach Blvd 25.9863358 -80.1625256 Concrete box smoking back left of building
1080 Hallandale Beach Blvd 25.9853932 -B0.1640727 Cracked 4 inch PvC cfo back left corner of building
1080 Hallandzle Beach Bivd yes 259854795 -80.1641161 Open 4 inch PvC c/o 20ft off back left corner of building
1080 Hallandzle Beach Blvd 25.985677  -80.164697 Metal box back left of building
1080 Hallandale Beach Blvd yes 259854337 -80.1640881 Metal box smoking back left of building
430 Ansin Bivd yes 25.9901884 -80.1652998 Open 6 inch PvC ¢/o left of entrance under mteal cover
373 Ansin Blvd yes 25.58940333 -80.1644383 Qpen 4 inch PvC ¢/o middle of building by parking lot
1048 NW 3rd 5t 25.9873302 -80.1632448 Cracked 4 inch metal c/o right of front door
1040 NW 3rd St 25.987437 -80.1629539 Qpen 4 inch metal ¢/o right of front door
16 SW 10th Terr 25.98381833  -80.162565 Open 3 inch PvC ¢/o right front
15 SW 10th Terr 25.9839064 -80.1623372 Smake from apen 3 inch pipe from under side of house
16 SW 10th Terr yes 25.98385 -80.1624217 Broken service ling right of house
1049 SW 2nd S5t yes 25.9828868 -80.1632796 Cracked 4 inch PvC ¢/fo right front

Open 6 inch PvC ¢ /o across the street sidewalk under
21 SW 10th Terr yes 259832233 -80.1626651 metal cover
1077 NW 2nd 5t 259828751 -80.1641393 4 inch PvC ¢/o broke at 'T' under right front driveway
241 5W 10th Ave yes 25.9822539 -80.1614958 Open 4 inch PvC c/o left front
242 5W 10th Ave yes 259820005 -80.1615932 Open 4 inch PyC ¢/o front of left window in driveway
1215W 10 Ave yes 25.58375333 -80.1615067 Open & inch PvC ¢/o center of lot by sidewalk
1001 SW 10th Ave yes 25.9815405 -80.1617519 Cracked 4 inch PvC c/a left side of house by parking spots
747 Hallandale Beach Blvd 25.9845525 -B0.1582084 Smoking grease trap behind address
747 Hallandale Beach Blvd 25.9845901 -80.1582093 Grease trap simoking around cover behind address
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Lift Station 15 — Sunset West

The Lift Station 15 service area contains 4 manholes listed as Area 1-29 to 32 on the City’s map
and are hence included in that service area. See Lift Station #1 service area for details on these
manholes. No inflow was noted. The midnight run showed no excessive infiltration. A review
of rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line is
increasing each year, indicating inflow volumes are increasing (see Figures 3.86-3.88). There
were no openings found on the system. The overall trend indicates inflow is present (see Figure
3.89). The average pumps times increased from 2014 to 2017 (7.7 to 18%).

Sunset West 2014/2015
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Figure 3.86 — Inflow for 2014-2015 - the increasing slope indicates flows increased with rainfall
- Lift Station 15 Service Area
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Sunset West 2015/2016
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Figure 3.87 — Inflow for 2015-2016 - the increasing slope indicates flows increased with rainfall
- Lift Station 15 Service Area

Sunset West 2016/2017
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Figure 3.88 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall- Lift Station

15 Service Area
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3 year average Sunset West
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Figure 3.89 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 15 Service Area
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Lift Station 18 — Three Islands

The Lift Station 18 service area contains 11 manholes that were found, GPSed and sealed. The
midnight run indicated points where infiltration as noted (see map in Appendix A). A review of
rainfall versus flows from July 1, 2014 to June 30, 2017 indicates that the slope of the line was
increasing the first year (Figure 3.90), but is fairly flat thereafter (Note there is missing data and
some very high flows that distort the trend. (see Figures 3.91 and 3.92 and solid trend line). This
matches with finding no openings during smoke testing and being a small basin. The overall
trend indicates little inflow is present (see Figure 3.93). The average pumps times doubled from
2014 to 2017.

Figure 3.94 shows the manhole locations. With respect to the manhole construction types, all but
Manhole 3 are brick. None had steps. All manhole covers and rings were cast iron, A number
of the manhole covers have pick-holes (see Table 3.26). Nine manholes were in average
condition. Manholes #8 has water coming in the invert and Manhole#6 has water leaking in the
walls. The guard shack sends a constant stream of clean water to the Manhotle #13.

Three Islands 2014/2015
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Figure 3.90 — Inflow for 2014-2015 — the increasing slope indicates flows increased with rainfall
- Lift Station 18 Service Arca
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Three Islands 2015/2016
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Figure 3.91 — Inflow for 2015-2016 — the increasing slope indicates flows mcreased with rainfall
- Lift Station 18 Service Area
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Figure 3.92 — Inflow for 2016-2017 — the regression slope is negative, but note some early high
run times. The actual slope (solid line) slope indicates flows increased with rainfall- Lift Station

18 Service Area
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Figure 3.93 — Average graphic foe Inflow for 2014-2017 — the increasing slope indicates flows
increased with rainfall - Lift Station 18 Service Area
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Figure 3.94 — Manholes GPSed - Lift Station 18 Service Area
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Table 3.25 — Manhole Data - Lift Station 18 Service Area

Manhole
D
11
10
7

1A
12

13

Manhole Walls Invert

Good
Good
Good

Good
Good
Good
Good
Good

Good
Good

Needs Repair

Good
Good
Good

General
Condition
Average
Average
Average

Needs Repai Poor

Good
Good
Good
Good

Good
Good

Good

Average
Average
Average
Average

Average

Average

Poor
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Comments

Good

Good 1 large pick hole

Good 1 large pick hole

Slight water coming in through
invert 1 large pick hole

Good 1 large pick hole

Good 1 large pick hole

Good 1 large pick hole

Good 1 large pick hole

4 inch ¢/o from guard shack has
steady flow of clean water 1 large
pick hole

Good 1 large pick holes

Good 2 large pick holes leaking
from walls



4. Phase 1 Findings and Recommendations
CONCLUSIONS

The City of Hallandale Beach is responsible for the planning, construction and maintenance of its
lift stations and collection systems. City crews are responsible for insuring the reliable service of
sewage lift stations and accompanying force mains and gravity lines throughout the City of
Hallandale Beach. Maintenance and repair of the sewer force main piping and gravity collection
system includes excavation and repair of manholes, gravity piping, service connections and force
mains.

Wastewater from the City is transmitted through 1,097 manholes, nearly 50 miles of gravity mains
and 20 miles of force main piping to the wastewater treatment plant. These pipelines range from 8
to 27 inches in diameter. Sanitary sewer lines serve a vital role in the health and safety of the
public, but these collection systems are usually taken for granted because they are out of sight.
These systems are designed to convey wastewater from its source to wastewater treatment plants.
The City sends its wastewater to Hollywood for treatment. The City’s service area comports with
the City’s corporate limits.

For the City of Hallandale over a third of their flows are infiltration and/or inflow. Since many of
the pipes are vitrified clay, over 50 years old and submerged in water most of the year. Age, pipe
type, roadway conditions and other factors affect the sewer system capacity by creating the
potential for infiltration and inflow into the sewer system, compromising capacity and increasing
the potential for overflows, Ongoing infiltration and inflow detection and elimination efforts are
required to minimize excess water moving into the system since the total flows through the pipes
directly translates to the size of the wastewater bill from the City of Hollywood.

The manholes and clean-outs are required for access and removal of material that may build up
in the piping system. Manholes are used where there are changes in direction and/or size of the
sewer pipe. They also serve as access sites for workers to perform maintenance or cleaning.
Manholes are traditionally pre-cast concrete or brick. Brick was the method of choice until the
1960s. Most of the City’s 1097 manholes are brick manholes. In addition, the manhole cover
may not seal perfectly, becoming another source of infiltration during a rain event or even from
normal irrigation runoff.

A Phase | Investigation of the City’s sewer system was undertaken. The results are as follows:

¢ Inspection of 1097 sanitary sewer manholes was performed

» Installation of Elasti-seal in 1097 manholes was performed

+ Defender inflow dishes have been installed in1097 manholes — note that a number needed
special fits due to a series of riser rings of the configuration of the riser ring (see
manholes reports)

e There was no apparent need to repair benches in poor condition or exhibiting substantial
leakage
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There was no apparent need to repair manhole walls in poor condition or exhibiting
substantial leakage although several liners were noted as leaking

800,000 ft of smoke testing was completed in November with 176 openings on the City’s
right-of-way

5% of services had issues noted during smoke testing.

176 LDL plugs and caps were installed in the public right-of-way

Over 100 smoke sources outside the right-of-way were noted that need repairs
Documentation of all problems in a report to City that identifies problem, location and
recommended repair

The results of the final piece of the contract, the midnight run, indicated the following:

. & & =

Nearly 96,000 ft of sewer lines to be televised, which is 32% of the sewer system should
be further investigated for infiltration form pipe breaks or service lines.

Of the total, over 80% of the pipes to be televised are 8-inch gravity lines, many of which
are dead ends.

Issues like grease and inappropriate items in the sewer,

Several manhole repairs

About 20 places where the manholes are submerged

A need to repair the top of Lift Station #3

An estimate for the Phase 2 work —cleaning, televising, lining and service line repairs was just
under $3 million. The payback estimated is under 6 years (sec Table 4.1).

Table 4.1 Payback for Infiltration portion

Annual Inl

Est. Inl Est savings
Year Gy Floe‘gz (;St) (50% reduction)
2014 45% 263,621.25 $ 840,952
2015 42% 224,584.50 $ 716,425
2016 38% 181,697.00 § 579,613
2017 37% 168,812.50 § 538,512
Payback @ 0.31% interest Under 6 yrs

Cost is $3,000,000 for the work

The next steps are the following. Note Task 7 is this report and the specs for Task I are included
in the appendices. Note that the Phase 1 work cost the City $520,000. It will however save a
minimum of $320,000 in pipe that does not need to be televised in Phase 2.

Task 7 — Sanitary Sewer Evaluation Survey Report with Rehabilitation Plan

a.

Develop a report to document data collection and analysis tasks completed throughout
the project including night flow isolation, manhole inspection, smoke testing, and video
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inspection and review. Estimate flow rates associated with I/l sources, confirm
preliminary repair recommendations, and present recommendations and a planning level
repair cost estimate.

Prioritize the recommended rehabilitation work based on cost-effectiveness and other
factors. Rehabilitation of a collection system main line, manhole or service line is
typically termed "cost-effective” when the cost of rehabilitation to remove a given
amount of extrancous flow is less than the cost of continuing to transport, treat, and
dispose of that same amount of extraneous flow over a selected time period. The cost-
effectiveness analysis involves the following steps —

i.  Estimate the cost of rehabilitation of each main line, manhole, or service line
defect.
ii.  Calculate the approximate cost to transport, treat, and dispose of the extraneous
flow associated with that defect.
iii. ~Compare the costs developed in the previous two steps and determine the
“payback period” of the repair (the number of years to recover the repair cost).

Other factors are considered in addition to cost-effectiveness. Factors such as structural
condition, public nuisance, health hazards, system hydraulics, and operation and
maintenance demand may become the determining factor as to whether a given repair is
assigned a higher priority for rehabilitation.

Generate rehabilitation summary tables that identify each defect and provide the
following associated information.

i.  Collection basin number.

ii.  Upstream and downstream manhole number.

iii.  Pipe length, diameter, depth and material.

iv.  Defect description, I/l quantification, recommended repair method, estimated

repair cost, and estimated payback period.

Sort and organize the rehabilitation summary tables by drainage area, repair category, and
payback period. Rehabilitation summary tables can be used to develop contractor task
assignments to be awarded in the rehabilitation program under a subsequent phase of
work.

Provide copies of draft report for review by City.
Meet with City to review draft report.

Provide two bound copies and one electronic copy (PDF format) of the final report.

Task 1 - Technical Specifications for Closed-Circuit Video Inspection

a.

Prepare the technical specifications and bid form for cleaning and video inspection of
gravity sewer mains and laterals. The bid form will be based on estimated quantities to be
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developed based on discussion with the City. The objective is to use the bid process to
arrive at a contract with a specialty contractor who can perform the necessary work using
unit costs. This will allow City to issue inspection task orders at contracted unit cost
prices.

b. Issue a draft copy of the contract documents to City for review.

c. Incorporate City review comments in revisions to the contract documents and provide
copies of the contract documents for the City’s use in soliciting competitive bids.

d. Attend a pre-bid conference with prospective contractors, if requested.
e. Provide assistance to the City during the bidding of the project. Reply to bidder’s
questions and prepare draft addenda, if required, to be furnished electronicaily to the

City’s Procurement Department.

Task 2 — Mainline Video Review

a. Analyze videotapes provided by a specialty sewer inspection contractor or by the City.

b. Record and document the nature and location of pipe conditions that may require
intervention and/or correction, including offset or separated joints, protruding or damaged
service connections, roots or solids accumulations, cracked or broken pipe, and any other
defects that may permit groundwater infiltration or compromise structural or operational
integrity. Develop infiltration estimates, repair recommendations, and estimated costs as
warranted.

c. [Identify “suspect” laterals to be inspected at a later time using specialized equipment.

Task 3 - Lateral Video Review

a. Analyze videotapes provided by a specialty sewer inspection contractor or by the City.

b. Record and document the nature and location of pipe conditions that may require
intervention and/or correction, including offset or separated joints, protruding or damaged
service connections, roots or solids accumulations, cracked or broken pipe, and any other
defects that may permit groundwater infiltration or compromise structural or operational
integrity. Develop infiltration estimates, repair recommendations, and estimated costs as
warranted.

Task 8 — Technical Specifications for Rehabilitation Contract Documents

a. Organize the rehabilitation program based on repair technologies and quantities. Similar
or related technologies will be grouped to facilitate the performance of the work by
specialty contractors or by the City. It is expected that the below-listed “Groups” will be
considered for detailed development in contract documents to be bid. All Groups will
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include those ancillary items that are typically necessary such as bypass pumping and
traffic control. Repair types selected for inclusion will be those (a) that City does not
elect to perform with its own forces and (b) for which a sufficient need is known or
anticipated to exist

i. Group A — Excavated Point Repairs: Point repairs, cleanout installation, surface
restoration, and television survey.

ii. Group B — Manhole Rehabilitation: Manhole frame and cover replacement,
manhole liner installation, and replacement of entire manholes.

iii. Group C — Mainline Lining: Cured-in-place and fold-and-form pipe lining for
gravity mains, and associated work such as cleaning and preparation, lateral
reinstatement, and television survey.

iv.  Group D — Sectional and Lateral Lining: Cured-in-place lateral liner and mainline
sectional liner installation, cleanout installation, and television survey for mains
and laterals.

b. Prepare the technical specifications and bid form for groups selected from among the
previously noted technologies, along with an engineer’s estimate. The bid form and
engineer’s estimate will be based on estimated quantities to be developed based on
discussion with the City — the actual amount of work awarded may be more or less
depending on the needs identified through ongoing inspection and prioritization. The
objective is to use the bid process to arrive at contracts with specialty contractors who
can accomplish the selected repairs at unit costs. This will allow City to issue sewer
rehabilitation task orders to selected specialty contractors at contracted unit cost prices.

c. Issue a draft copy of the contract documents to City for review.

d. Incorporate City review comments in revisions to the contract documents and provide
copies of the contract documents for the City’s use in soliciting competitive bids.

e. Prepare documents for and attend a pre-bid conference with prospective contractors.

f. Provide assistance to the City during the bidding of the project. Reply to bidder’s
questions and prepare draft addenda, if required, to be furnished electronically to the
Procurement Department.

g. Prepare a recommendation to the City for award of bids. Provide data for use with the
City Commission to award the bid. Attend the Commission meetings for award if

requested to do to.

Task 9 — Office Engineering and Management

a. Coordinate office and field staffs. Act as liaison between the City and the inspection
contractor.

b. Manage and organize inspection documentation generated by Consultant, contractor, and
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City personnel.

¢. Prepare and submit periodic status reports to the City. The reports shall provide a
description of work performed, significant findings, issues requiring resolution, and
contractor-provided scheduling information.

d. Prepare disbursement requests for FDEP on behalf of the City during the current and
infiltration correction phase of the project.

¢. Review pay requests of the contractor(s) and recommend approval (or not) during the
current and infiltration correction phase of the project.

f.  Attend periodic meetings with City in association with the work performed under the
previous tasks. It is anticipated that meetings will generally be held every one to two
months to review the program status and work performed, discuss potential problem
areas and issues requiring resolution, and establish schedules and action items for future
work.

Specifications for all anticipated conditions are included in Appendix C. The bid sheet and cost
estimates for Phase I are estimated at $2.5 million (see Appendix D). Priority areas, including
cleaning all lines, plus televising and making repairs are highlighted in the GIS Map in Appendix
A which will be used for bidding purposes.

129



Appendix A Map of Sewer Lines to be Investigated in Phase II (Separate file)
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Appendix B - Listing of Sewer Inspection Identifying Areas of I/1



APPENDIX B - SUmmary of Midnight Run Investigation
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APPENDIX B - SUmmary of Midnight Run Investigation
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_ iin p_gmbrokle road,

Jaundromat? CHECK

tv line under Pembroke road - has flow
uncertain why B

fiow enters from high school service
line?

huge flow coming from high school at 4
am

'Iarge, very dirtly flow from high school
atdam

heavy baint smell & grease - industrial
issue, line not accessible

mislabeled on map

large flow from east
large flow from east
large flow from east
Iarge flaw from east
Iarge fiow from east
large flow from east
ilé‘rgé flow from east

gold watch or bracelet

coming from north

‘halfful coming off HBB

ntay be nothing given upstream flow
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cant find
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grease
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MH leak

_leék in MH also

check clear water
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dishin manhole

jcomes off HBB
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not accessible clear water

:sﬁn:':charged
.surcharged
surcharged

top leaks and needs to be raised

3:00AM

“full of adult diapers

‘mineral buildup

large, clear water flow

clear water in park

flow from condo t3am

heavy mineral deposits on walls of MH

leakin MH trough

something wierd here, lots of clean
water, mineral buildup (next 1o canal)
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1-023 ? 1-024 B 0w 180 8  ‘Septic - belly
1-024 3 1-025 E W 300 3
1025 3 1-026 £ w300 8
1026 s 1027 £ W 300 8
1-006 1 1033 E N 400 8 under canal
1-053 2BU - 1054 W E 200 & leak between pipe and liner
1-050 3 1-049 N 5 30 &
1057 . 2 1058 CE W 150 g8 -
1048 o S CHRMH
1054 1 1055 w E 0 8
1045 25 1-046 w £ 230 8
2036 2 2037 E w380 8
2033 4 2034 W E . 400 8
2-022 5 2-024 N W 400 8 seems like flow increased from above
3030 . 12 _ | 8  seems like a lot of flow for 3 am
2020 4 2-032 W E 300 8 mineral buildup In MH 20
( ‘ 8
8065 3 8-066 CE w270 8
8-066 4 g067 Y w270 8
8055  surcharged ' . 8
8072 2dw 08073 5 W 350 8
8001  surcharged 8
8104 ' surcharged 8
8083 . 2 08-081 EW N 260 8
8100 . 1 8099 Y S E 250 8
go8s 1 8086 w E 330 8
8086 1+ 8087 w E 310 8
8-034 2 8035 N 5 250 8
8033 2 8034 N $ 400 8
8010 | & 8039 N s 250 10
8039 3 8041 N S 250 10
8074 2 8073 Y s N 210 8
8071 3 8-072 5 E 210 8
8078  fullpipe 8079 ¥ E W 310 8 pipeis clear water
8068 4 8078 E N 270 8
8034 1 8080 w E 260 8
8-061 1 8062 N E 140 8
8059 1 8060 E N 320 8
8056 1 8.057 Y S E 110 8
8018 2 8019 w N 270 8
8-019 1 8-020 W E 270 8
8011 1 8012 N 5 220 8
8012 1 8013 N 5 360 8
8-003 2 8004 N s 300 8
8-097 3 8068 E N 340 10
8-081 2 8082 5 N 220 10
8-004 2 8-005 N 5 140 8
8007 1 8-008 N E 350 8
8050 1 8051 N w350 8
8-048 2 dw 8-046 N E 340 8
8041 20w 8-042 N s 340 8
8033 | 2+ 8-027 N E 400 8
12103 . 1 12106 ¥ W N 400 8
12099 1 12098 | Y w N 400 8
12101 1 12102 Y s w 250 8
12092 . 323min 12098 - 5 N 250 8  mineral dep
12-092 3 12222 W E 270 8
12-096 1 12-094 N N 250 8
12092 2 12-223 E W 300 8
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too little flow here - blockage

MiH teak

no reason for this MH to be surcharged
unless blocked
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blocked grease?

flow too small from north - clean

lots of mineral dep

mineral dep




Appendix C - Listing of Smoke Test Results, Noting the ones Fixed



L.51

Ls2

LS4

LS &

LS 6

Ls7

Street Address

1 701 Layne Blvd
2 661 Layne Bivd
3 418 Paoinciana Dr
4 425 Tamarind Dr

1136 Golden isles Dr
2 130 Goiden Isies Dr
3 301 Goiden Isles Dr
4 401 Goiden Isles Dr
5 1930 Hatlandale Beach Bivd
6 2100 Hatlandale Beach Bivd
7 2100 Hallandale Beach Bivd

B 2100 Haltandaie Beach Blvd

1 Across from 930 NE 27th Ave

1 719 Diplamat Pkwy

1 819 NE &th 5t

2 822 NE 8th St

3 808 NE 7th 5t

4 1124 NE 5th St
5 813 NE 4th 5t

B 814 NE 4th St

7 813 NE4th St

8 1016 NE 4th St
9 221 NE 11th Ave
10 818 NW 2nd Ct
11 1425 Atlantic Shares Blvd

12 1025 Halandale Beach Bivd
13 1107 NE 1st Ct
14 728 NE 1st5t

1106 Pambroke Rd
Z 1068 Pembroke Rd
3 200 Pembroke Rd
4 212 NE 3rd St

5 301 Sea Esta Ln
6 318 NE 6th 5t

7 325 Maple St

8 224 NE 4th St

2 312 NE 3rd Ave
10 410 NE 2nd St

11 111 N Federal Hwy
12 105 NE 2nd Ferr
13 220 NE 1st Ave
14 209 NE 13t Ave
15 500 NE 3rd St
16 311 Sea Esta Ln
17 327 Sea Esta Ln
18 313 NE 5th St

19 345 NE 5th 8t

20 342 NE 3rd 5t
21 329 NE 1st 8t
22 314 NE 1st 8t

Latitude

259762175
259763707
2569763477
25.9801694

25.89618526
25.9822392
25.9811845
259814253
25 9851754
259851884

25.085251

25.9854659

25.9963618

259940846

25.9941483

25.993525
259930743
259916268
25.9905517
25.9300933
259202469
259501635
25,9890683
25.9887008
25.9953753

259859289
259872793
25.9864433

259961313
252962564
259664716
259890926
25998275
259920644
25.9811827
25.9898981
259890301
259878329
25.9871791
259866822
25.9886037
25.9884722
25.9892627
25992682
259926896
2569916793
258814926

25.888719
25 0865185
2590861714

Longitude

Comments

-80.1323126 Open 6 inch PvC cfo left of driveway

-80 1324207 Cracked 6 inch PvC cfo left of right driveway

-80.1290076 Cracked 4 inch PvC cfo left front
-80.1287359 Open 8 inch PvC ¢/ right of driveway

Light smoke coming from & inch PvC c/o in feft driveway can'finstall LDL

-80.1245041 plug

-80.12421832 Qpen 4 inch PvC c/o left front in bushes

-80 1263681 Open 3 inch metal c/o right side of parking fot

-B0.12697 754 Marhole smoking

-80.12809707 Open 4 inch metal cfa behind building in driveway
-80 12829108 Open 4 inch PvC ¢fo back right corner of building

-80.12817089 Open 4 inch PvC cfo right of building in road
. Possible epen 4 inch cfo under metal cover right side of building by drive-

-80.12831415 thri

-80.1218536 Box smoking in grass

-89 1302839 Open 4 inch PvC clo left front

-80.139776567 Cpen 4 inch PvC c/o in planters garden center of yard

-80.13959833 Smoking 4 inch PvC ¢/o right of driveway
-80.139963 Cracked 4 Inch PvC ¢/o left front

-20.13678507 Broken 4 inch PvC c/a right of the ¢/o can't install LDL plug broke at 'T'

-80.13963667 Open 4 inch PvC /o left at property line

-80.139875 Open 4 inch PvC ¢/o center of yard by sidewalk

-80.1398236 Cracked 4 inch PvC cfo right frant

-80.1377568 Open 3 inch metal ¢/o front of front parch
-80.13775167 Open 4inch PvC cfo right of driveway

-80.1394655 Open 4 inch metal ¢/o left side of house

-80.1335184 Cracked 4 inch metal c/o front of parking spot 114

-80.13688489 Qpen 4 inch PvC ¢/o in front of plaza sign in meter box

-80.1369497 Cracked 4 inch PvC ¢/o right of driveway

-80.140505 Qpen 4 inch PvC c/o left front by power poles in open lot

Cracked 4 inch PvC c/o left front of bowiing alley by yeliow pale under

-80.1478251 metal cover

-80 1478433 Cracked 4 inch PvC cfo in left side of parking lot

-80.14704227 Open 4 inch PvC cfo front center by sidewatk
.80.1463874 Cracked 6 inch PvC clo right front of entrance by green electric box
-80.1454309 Open 2 inch metal ¢/o back right corner of house
-80.1447685 Cracked 4 inch PvC c/o 101 front of right side door
-80.1450006 Cracked 4 inch PvC cfo in center of empty lot ieft of address
-80 1457451 Cracked 8 inch PvC cfo right of sidewaik by front door
-80.1455124 Service line break right of left entrance by power line stake
-80.1435691 Open 4 inch PvC cfo back left cormer of yard
.80.1430947 Grease trap smoking arourd cover behind building by dumpster

-80 1463448 Cracked 4 inch PvC cio left front

-80.4477572 Possible cfo under cement cover front of suite 218
-80.147977 Open 4 inch metal c/o front of stairs to front door
.80 14355518 Open 6 inch PvC c/o behind heouse inside fence cantinstali LOL plug

-B(.14505932 llegal connection

-B0.14448356 Service line break back nght of trailer
-80.14515053 Open 3 inch PvC cfo back right of trailer
-80.44441801 Open 2 inch PvC pipe left at propery line

Light smoke coming from 6 inch PvC cfo right frent of building by trees
-80.14540479 can'tinstalied LDL plug

-80.14451308 Open 4 inch PvC cfo right property line

-80.1448686% Qpen 4 inch metal cfo 1COft up driveway on right side

Fixed 7

Yes
Yes
Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes
Yes

Yes
Yes

Yes
Yes
Yes
Yes
Yes
yes
Yes
Yes

Yes

Yes

Yes

Yes



L58

LS8

23 118 NE 2nd Terr
24 19 NE 13t Ave

1 400 SE 9th Gt

2 221 SE9th Ct

3 407 SE 9th Gt

4 SE 9th Ct & SE 3rd Ave
5 10% Old Federai Hwy

§ 815 SE 1st Ave

7 815 SE 1st Ave

8 214 SE 4th St

g 211 SE st Ave
10 85 5E ard Ave

1 107 Pembroke Rd
2 10% NW 10th 5t
3100 NW 10th St
4 104 NW 9th 5t
5 Foster Rd & NW 1st Ave
6 Foster Rd & NW st Ave
7 Foster Rd & NW 1st Ave
8 309 NW 1stAve
9 Foster Ra & Dixie Hwy
10 309 NW 2nd Ave
11 309 NW 4th Ave
12 513 NW 3rd Ave
13 GO0 NW 6th 5t
14 818 NW 4th Ave

15 584 NW 9th St
16 507 NW 1Dth St
17 412 NwW t0th St
18 904 NW Bth Terr
19 902 NW 6th Terr
20 728 NW 8th Ct
21 818 NW 7th Tesr
22 744 NW 7th St
23 843 NW 7th 5t
24 839 NW 7th St
25 B4 NW 8th St
26 836 NW 10th 5t
27 845 NW 10th St
28 859 Foster Rd
29 836 NW 9th St
30 942 NW 10t St
31 956 NW 10th Si
32 908 NW 10th St
33 1025 NW 8th St
34 1045 NW 71h Ct

35 737 NW 6th St
36 744 NW 51h Ct
37 755 NW 5th Ct
38 756 NW 5th St
38 757 NW 5th St
40 514 NW 6th Ave
41 402 NW 5th Ave
42 300 NW 5th Terr
43 533 NW 3rd Ct
44 691 NW 3rd Ct
45 532 NW 3rd Ct

46 124 NW 5th Ave
47 219 NW 3rd Ave

2588758186
25.9861488

26.9753918
25.6756062
259755797
25.9766219
26 9763658
25.9767385
25.9764948
25.9800078
25.9825288
259842477

25.8964313
259953281

25995663
25.9947274
258912529

25991059
25.9910448
25.9895326
25.9913882
258898145

25.989556
259914846
25.9910772
259942272

259847234

25.595447
25.0965832
2598854212
25.9952356
25.8948727

25.994276
25 9926863
25.9929472
259929148
259938237
26 9952373
25 8953825
259943228
2459944561
25.9956631
259956124
25.9953392

25 984712
259845795

259619211
25,0813064
25.98115622
25.9808954

25 9907C6
259913071
25.9901102
25.0892757
25.9892373
25.9894508
25.¢897179

2586871081
25.9886417

-80.14618393 Open 4 inch PvC c/o right of house
-80 1476588 Open 4 inch metal ¢/o right front of building

-80 1440164 Cracked 2 inch metal ¢/o in grass front of door 7
-80.14513144 Storm water crossover in driveway
-80,1436918 Storm water crossover
-80.14464534 Storm water crossover
-B0.1473281 Cracked 3 inch metzl c/o lefi side of building 10t frent of window
-80.14762758 Smoke coming from underneath dumpster
-B0.1476488 Smoke from outlet socket in bailding
-80.14573069 Open 3 inch metal ¢/o right of house
.80.14763852 Cracked 3 inch PvC ¢/o front of building in mulch by propane tank
-80,1453079 Open 8 inch PvC cfo in backyard in fence can't access

-80 1502302 Open 4 inch PvC ¢/o right front in cement
-80.14977848 Open 4 inch PvG ¢/o in sidewalk left side of browr fence
-80.149916¢ Possible open 4 inch PvC cio in fence left front of house
-80.1499668 Smoke in building
-80.1406682 Open 4 inch PyC ¢/o in lot off 1st Ave 201t fror storm drain in grass
-80,1497093 Storm water crossover over drain by fire hydrant
-80.14986481 Storm water crossover
-80,14859957 Open 4 inch PvC c/o right front
-8G.1487116 Open 4 inch PvC cio 100f left of intersaction in grass by sidewalk
-80.1506827 Open 4 inch PvC c/o right front in fence
-80,1527351 Open 4 inch PvC c/o ieft of front door
-80.1617588 Cracked 3 inch PvC c/o under right window
-80.1526207 Smoke from under sidewatk back left of yard
-80 15246337 Open 4 inch PvC cfo right front by sidewalk
4 inch PVC cfo broke at ‘T' underground under st window ieft side of
-H0 1539554 house
-80,1537413 Cracked 4 inch PvC cfoieft of driveway
-80 1535754 Smoke from under driveway left side
-80.1659129 Cracked 4 inch PvC cfo right front
-80,1559462 Cracked 4 inch PvC c/o right of driveway
-80.15765043 Open 4 inch PvC ¢/o right front
-80.1579849 Open 6 inch PvC clo across the street in grass
-80.1582855 Cracked 4 inch PvC c/o left of driveway by tree
-80,1805755 Hlegal connecticn in driveway - draining into c/o left front of driveway
-80.18605437 Open 4 inch PvC ¢fc under righl window
-80.1808527 Open 3 inch PvC cfo front center of building
-80.16044453 Open 4 inch PvC c/o left front in grass
-80.160787 Cracked 4 inch PvC ¢/o frant of right window
-80:.1603986 Smoke from under square cover right side of business
-80.16080567 Open 4 inch PvC cfo left front
-80.16200935 Cracked 4 inch PvC cfo across the street by white wall
-80.1618863 Cracked 4 inch PyC ¢/o across the street by white wall
-8C 1614459 Possible 4 inch PvC ¢/o in fence back right of house
-B0.1640615 Open 4 inch BvC cfo feft of driveway
-80,1646204 Open service ine in apen lot to the right

.80.1580377 Open 4 inch PvC c/o across the strest from address 5ft teft of storm drain
-80.158134 Possible c/o in fence right side of house under 3rd window
-80.1586516 Stosm water crossover in grass by stop sign
801584945 Open 2 inch pipe in open tight [ot 15t off front right corner of house
-80.1586105 Storm water crossover over in grass by sidewalk
-80.1546348 Cracked 4 inch PyC ¢/fo right front
-80.1531731 Cracked 3 inch service line right side of house
-B0.15382107 Cracked 4 inch PvC c/o behind houss by AC
-80 1545419 Qpen 4 inch PvC t/o back ‘eft corner of backyard
-80 1547703 Open hole smoking right front inside fence
-80.1546187 Smoke from under cement siab left side of house by A/C

.80 1533143 Cracked 4 inch PvC /o right side of house inder 2nd window in fence
-80.1516638 Open 4 inch PvC ofo front of meiar room center of building

Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes

Yes

Yes
Yes

Yes
Yes
Yes

Yes

Yes

Yes



LS 12

48 203 NW 3rd Ave

49 208 NW 2nd Ave
50 212 NW 2nd Ave
51 212 NW 2nd Ave
52 124 NW Znd Ave
53 208 NW 15t Ave
54 30 NW 10th St
55 3 NW 4th St

56 302 NW 3rd Ave
87 418 NW 3rd Ave
58 416 NW 3rc Ave
59 420 NW 7th Ct
80 302 NW Bth St
81 308 NW 7th Ct
62 404 NW 8th 5%
63 412 NW 10th St
64 629 NW 8th Ct
65 621 Pembroke Rd
68 725 NW 7th Ave
67 842 NW 8th St
68 803 NW 9th St
69 1020 Foster Rd
70 4000 Foster Rd
7t 1020 NW 8th St
72 Across from 713 NW 5th St

73 660 NW 4th Ct
74 505 NW 5th St
75 505 NW 5th St
78 648 NW 3rd Ct
77 624 NW 8th Ct
78 100 NW 5th Ave
78 206 NW 4th Ave
80 107 NW 4th Ave
81 107 NW 4th Ave

718 Nw 3 Ct

737 Nw bth St

1 603 SW 1st 5t

? 601 Hallandale Beach Bivd
I 612 5W 15t Ct

4 210 5W 6th Ave

5 409 Hallandaie Beach Bivd
§ 112 SW 2nd Ave

7 120 SW 2nd Ave
8 27 Hallandale Beach Blvd
9 203 SW 2nd Ave

10 117 SW 1st Ave
11 202 Dixie Hwy
12 221 SW 2nd Ave
13 201 SW 3rd 5t
14 233 SW 4th 5t
15 314 SW 3rd St
16 209 SW 5th Ave
17 209 SW 5th Ave
18 613 SW 3rd St
19 629 SW 4th 5t
20 701 SW 7th Ave
21 604 SW 4th 5t
22 709 SW 4th st
23 712 5W 4th St

25.9879866

25988258
25.8884633
259884817
259873677
259881938
259956197
25.6900307
25,6867301

25.920741
25.9907965
25.9932546
259937023
25.9036504
25.0937184
259956248
259948952
25,8961352
25.9934021
259835548
259943911
250952178
259945281
259947684

25.990005

25.9904917
25920831
25990795

25.8856093

25.6914317

250864827

25.98617

25.9863633

25.9863667

25.9948773

25.9919148

75.598449
25.984775
259835028
75982753

25.9847081
25.9840267

25,983865
25.98477
25.9830941

255840506
259830983
259823645
25.9819017
25.9808208
2598188
259826642
25.9828075
25.9814012
25.9808071
25.98064
25.9809326
259805809
25.980785

-B0,1614233 Smoke in building

-80.1503353 Cracked 3 inch PvC c/o in fence left side of house front of second window
-80.15034333 Open 2 inch pipe right side of house by window
-80.15027333 Possible service line break left side of house by sidewalk

-B0.1504208 Cracked 4 inch PvC ¢/o center left of parking spot 124B ght smoke

-80.149306 Possible ¢/o under cover cemented down front of meler room
-80.14956443 Open 4 inch PvC cfo in driveway

-80.1501957 Open 4 inch PvC cfo right front of building
-80.15152335 Open 6 inch PvC cfo teft of diveway
-80.15139468 Cpen 4 inch PvC ¢/o behind building by concrete pad
-80.15138793 Cpen hole smoking
-B0.15355712 COpen 4 inch PvC c/o left a1 property line
-80 15172344 Cpen 4 inch PvC ¢/o behind house by fence
~B0.15217432 Qpen hole smoking
-80.15335727 Open 4 inch metal ¢/o left of house by window
-80.15366645 Light smoke coming from 4 inch /o left front
-80.15642321 Open 3 inch PvC cfo center of yard Dy sidewalk
-80.15583168 Open 4 inch PvC clo right of (ot by sidewalk

-80.156©006 Open 4 inch PvC cfo center of building
-80.16056237 Open 4 inch PvC c/o back right of building

-80.1592158 Open 4 inch PvC cfo in valve box
-80.16353002 Open 4 inch PvC cfo left front by sidewalk
-B0.16218427 Open 4 inch PvC c/c leff of house by window
-80,16439141 Smoke entered building
-80.15722167 Across from address center of ot

.80.15661667 Light smoke coming from 3 inch PvC ¢/o center of building by window
-80.15375047 Open 4 inch PvC c/o center of yard by sidewalk
-80.15379667 Open 4 inch PvC cfo right of front deor
-80.15613439 Qpen 4 inch PvC cfo right of front door
-80.155645 Open 4 inch PvC cfo center of yard by sidewalk
-80.15327797 Qpen 4 inch PvC c/o back left propenty line
-80,15227167 Open 4 inch PvC cfo in parking Iot [eft of front door
-80.15249 Qpen 4 inch PvC c/o ieft at preperty line
-80.15245167 Open 4 inch PvC cio left at preperty line
-80.1576497
-80.15803024

-80.15474333 Open 4 inch PvC ¢/o right front by sidewalk
-80,15439833 Grease trap smoking
~80,1548632 Open 4 inch PvC ¢/fo left property line
-80.1542406 Open 4 inch PvC ¢/o right of driveway

-80.1531456 Open 4 inch PvC c/o behind address in handicap spot front of door 422
-80.1504968 Open 4 inch PvC ¢/o left front

-80.1504211 Possibie c¢/o inside water meter box left front of driveway by sidewalk
-80.148865 Open 4 inch PvC ¢fo back right property by sidewalk
-80.1502218 Cracked 4 inch Pv{ ¢/o left property line light smoke

-80.1490971 Smoke from under sidewatk right side of house under 2nd window

-B(.14866667 Broken 4 inch PvC ¢fo at 'T' behind building by sidewalk
-80.1502515 Cracked 4 inch PvE ¢/c left front

-80.,15058167 Open 4 inch PvC c/o ieft property line
-80.1514516 Open 4 inch PvC c/o right front

-80.15197667 Open 4 inch PvC ¢/o left front by sidewalk
-80.1530189 Open 4 inch PvC ¢/o right front
-80,1530065 Open 4 inch PvC c/fa 20ft teft of left property line
-80.1548879 Smake from under sidewalk right side of house in fence
-20.1554671 Cracked 4 inch PyC c/o right of driveway

-80,15650167 Open 4 inch PvC ¢fc back right property line
-80.1543141 Open 4 inch PvC ¢/fo right of driveway

-80.15683825 Open 4 Inch PvE c/fa right of front door

-80.15694167 Open 4 inch PvC c/o center of yard

Yes
Yes
Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes

yes
yes

yes
yes

yes
yes
yes

yes
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes



24 732 SW 4th 5t 25.9807983 -80.15781667 Open 4 inch PvC ¢/o center of yard yes

25 701 5W 4th Ct 25.9708735  -80.1565297 Cracked 4 inch PvC c/a left of front door yes
26 405 SW 6th 5t 25.9806317 -80.15435G7 Qpen 4 inch PvC c/o left front yes
27 401 SW 6th 5t 75.9806239 -80.1542647 Cracked 4 inch PvC c/o right sice of house under st window yes
28 419 SW 6th Ave 259791844  -80.1542951 Cracked 4 inch PvC c/o right of criveway by fence yes
29 416 SW 4th St 759810229 -80.1530566 Qpen hole smoking right of driveway
30 500 SW 4th St 25.980995 -80.15338833 Open 4 inch PvC c/o right front by sidewatk yes
31 217 SW 5th 5t 259797948  -80.1513446 Smoke from under cement under window left of door yes
32 420 SW 3rd Terr 259801703  -80.1519195 Cracked 4 inch PvC ¢fo center of front vard yes
33 416 SW 3rd Terr 25.9803295 -80.151969 Open 4 inch PvC c/o center of front yard yes
34 210 SW 5th st 25.97997 -80.15096333 Light smoke coming from 3 inch PvC cfo left of driveway yes
35 35 SW ath St 25.98081 -80.14934167 Open 4 inch PvC ¢/fo left property line yes
36 105 SW dth St 259806598  -80.149793% Cracked 3 inch PvC c/o right side of house in fence can’t instal LOL plug
37 315W 4th St 25.9807933 -80.14926 Open 4 inch PvC cfo left front by sidewalk yes
38 25 SW 4th 5t 25.980805 -80.14910667 Open 3 inch PvC c/fo in middle of driveway yes
39 p17 SWSTh Ct 25.979413  -80.1549468 Cracked 4 inch PvC ¢/o 20ft left of driveway yes
40 755 SW bth St 26.9786523  -B(L1581971 Open 4 inch PvC cfo center of frent yard yes
41 825 SW5th Ct 25.9792667 -80.15817667 Storm water crossover
42 £51 SW 6th 5t 259787267 -80.155926%3 Cpen 4 inch PvC c/o left of driveway yes
43 Across from 724 SW Gth St 259786817 -80.15753667 Smoking 6 inch PvC c/o across the street by sidewalk
44 705 SW Bth Terr 25.977585 -80.15491461 Open 4 inch PvC ¢/o right front by sidewatk yes
45 716 SW 6th Terr 259772509  -80.1550834 Cracked 3 inch PvC cfo right front
48 716 SW bth Terr 259771193 -80.15503888 Smoking 4 inch PvC c/c left front by sidewalk yes
47 700 SW 9th St 25975935 -80,15629833 Open 3 inch PVC ¢/o right front of house can't install LBL plug
48 518 SW fth 5t 25.9765065 -80.15490402 Open 4 inch PvC c/o right front yes
49 722 SW Bth 5t 25.9763708 -80.15711868 Qpen 4 inch PvC c/o left property line yes
30 130 SW 7th Ave 255767541 -80.1562501 Cracked & inch PvC c/o across the street 1ft from road yes
51 627 SW 7th Ave 259779573 -80.15642985 Open 4 inch PvC ¢fo right front yes
52 719 SW 7th Ct 25.9770065 -80.157189 Open 4 inch PuC c/o left of driveway
53 700 SW 7thTerr 259775874  -80.1577445 Cracked 4 inch PvC c/o left side of house by road
54 721 SW 7th Terr 259768692  -80.1575289 Cracked 4 inch PvC ¢/o right side of house under 1st window yes
55 202 SW 7th 5t 25.9779075 -B0,15878266 Open 4 inch PvC ¢/o left property line yes
56 905 SW 7th Terr 25.9752783 -80.15754667 Open 4 inch PvC c/o left property line yes
57 1005 SW 7th Ferr 25.9745083 -80.1575 Open 4 inch PvC ¢/c right of driveway yes
58 635 SW 10th St 259748154 -80.15543428 Qpen 4 inch PvC c/o center of front yard yes
58 642 SW 11th St 25.9742517 -§0.15569833 Open 4 inch PvC /o right property line yes
60 520 SW 8th St 25976759 -80.15418418 Open 4 inch PvC c/o back left of house by gate yes
61 416 SW 10th 5t 25.9751239  -30.1529595 Open 4 inch PvC c/o right front yes
62 420 SW 10th St 25.9749378  -8(.1532208 Service line break across the street 50ft from road in open field
63 232 SW 9th 5t 25.9758233 -80.15160703 Open 4 inch PvC cfo left of driveway yes
64 1004 SW 3rd Ave 25.8747573  -80.1518868 Open 4 inch PvC ¢/o left front of porch yes
65 111 SW 10th 5t 2558750734  -80.1439708 Hote driltin cap of ¢/o right front in sidewalk fight smoke yes
66 100 SE 11th St 25.5744263 -80.14940987 Broken & inch PvC ¢fo center of yard by sidewalk
67 108 SW 10th 51 259751979  -80.31497521 Open 4 inch PvC c/o left front
68 200 SW 11th 5t 25974424 -80.15041877 Open 4 inch PvC ¢/o back left of building in sidewatk can't install LDL plug
63 107 SW 9th St 25.9758203 -80.14968608 Qpen 4 inch PvC c/o left front yes
70 800 SW 2nd Ave 259763521 -80.15015516 Open 4 inch PvC c/o left of driveway yes
71 175W6th 5t 25.9790107 -80.148804 Cracked 3 inch PvC ¢/ right of driveway by sidewalk yes
72 610 S Dixie Bwy 25.9786409 -80.14R50513 Open 4 inch PvC ¢/o right of house by window yes
73 600 SW 3rd Ave 250786158  -80.1514094 CGpen 4 inch PvC cfo front door in grass yes
74 304 SW 8th 5t 2587669 -80.1514057 Open 4 inch PvC cfo right of driveway yes
75 727 SW 3rd Ave 75.9769254 -80.15110471 Cpen 4 inch PvC c/o left of driveway yes
78 415 SW 8th 5t 259763977  -80.1529801 Open 4 inch PyvC c/o right front of parking spots in cament yes
77 735 SW 5th Ave 359767842  -80.1530707 Smoke under cement under A/C jeft back corner of house
78 629 SW Znd 5t 250830022 -80.1552336 Cracked 4 inch PvC c/o left front comer of house yas
L5513
11040 SW Bth St 259767215 -85 16417287 Open 4 inch PvC c/o sight property line Yes
2 1036 SW Bth St 25.976765 -50.164105 Open 4 inch PvC cio ieft front of house Yes
3 1015 SW 10th Ave 25,974502 -80 161865 Qpen 2 inch pipe behind building by AMC in fence
4 813 SW 10th St 250748721 -80.1589174 Cracked 4 inch PvG c/o right front by sidewalk Yes
5 812 SW 11th St 25.9742567 -80.1566889 Open 4 inch PvG cfo left of house by A/C unit Yes
6 1013 SV 8th Ave 259741933 -80,15818333 Open 4 inch PvC cfo center of yard by sidewalk Yes

7 626 SW 9th St 256758987  -BQ 1593899 Open 4 inch PvC c/o under right window Yes



LS 14

8 833 SW 8th St

3 845 SW Bth St

10 531 SW 11th Ave
i1 421 SW 11th Ave
12 830 SW 2nd St
13 830 SW 2nd 51
14 261 SW Gth St

15 420 SW 10th Tarr
16 322 SW 10th Terr
17 713 SW 2nd Gt
18 301 SW 8th Ave
19 132 SW 7th Terr

1 741 NW 2nd St

2 700 Nw 1st Ct

3 721 NW 1st Ct

4 710 NwW 18t Gt

5 729 NW 18t Gt

6 706 NW 1st Ct

7737 NW 18t Ct

8 136 NW Blh Ave

@ 730 Hallandale Beach Blvd
10 700 Hallandate Beach Blvd
11 800 Hallandale Beach Blvd
12 23 NW Bth Ave

13 1016 Hallandale Beach Bhvd
14 1080 Hallandale Beach Bivd
15 1080 Hallandale Beach Bivd
16 1080 Hallandale Beach Bivd
17 1080 Haltandale Beach Blvd
18 430 Ansin Bivd

19 373 Ansin Blvd
20 1048 NW 3rd St

21 1040 NW 3rd St
22 16 SW 10th Terr
23 15 8W 10th Terr
24 16 SW 10th Terr
25 1049 SW 2nd St
26 21 SW 10th Terr
27 1077 NW 2nd St
28 241 BW 10th Ave
23 242 SW 10th Ave
30121 SW 10 Ave
31 1001 SW 1Cth Ave
32 747 Hallandale Beach Blvd
33 747 Hallandale Beach Blvd

259766418
25.6767248

2597858
258798665
25.8831789
259831771
259819189

25.97994
25.0806525
259822247
25.0814848
2598248118

25 9875658
25.9871968
25,6867598
259871371
25.9868074
259871738
25.9868103
259872443
25 0859665
25.9850046
25.98523314
25.9852818
25.9863359
25.9853932
25.9854795
25985677
259854337
25.9901884
25.9894033
25.9873302
25.997437
25,8838183
259839064
25.98385
256828868
25.8832233
25.8828751
256822539
256820005
258837533
25.8815405
25.9845525
255845901

-80.1594643 Cracked 3 inch PvC ¢/o under night window

-80.1589152 Qpen 4 inch PvC cfo center of yard by sidewalk
-80.16503833 Open 4 inch PvC cfo right property line

-80.1846452 Cracked 3 inch Py clo right property line
-80.15972622 Smaxing 4 inch PvC cfo in parking spot 3
-80.15977033 Smcking 4 inch PvC ¢lo under car in parking spot 5
-80.16036853 Cracked 4 inch PvC c/o right propesty line

-B0 168403 Open 4 inch PvC ¢/o left front

-80.16418578 Open 4 inch PvC cfo left side of house by trash cans

-80.1569731 Open 4 inch PvC cfo right of left driveway
-80.15843338 Open 4 inch PvC cfo left frant by sidewalk
-80 15738512 Open 4 inch PvC cio iefi side of house under 1st window

-80.1682917 Cracked 8 inch PvC ¢/c left frontin sidewalk
-80.1562465 Open 4 inch PyC clo right of house by fence
-80.157375 Open 4 inch PyC cfo left side of building front of 1st door in fence
-80,156857 Open 4 inch PvC /o right frent
-80 1577336 Cracked 4 inch PvC cio left frontin fence
-80.1567262 Open 4 in metal ¢/o right of building by doot A
-80 1580991 Smoke from cormer of back left of hause in fence
-80.1584268 Open 4 inch PvC oo right front by sidewalk
-80.1580579 Open 4 inch PvC cfo back left of building behind dumpster
-80.156421 Opan 4 inch PvC ¢/o right of driveway
-80.1584268 Open 4 inch PvC c/o back right of building by air pump
-80.1584704 Open 4 inch PvC cio left front by walt
-80.1625256 Concrete box smoking back lefi of building
-80.1640727 Cracked 4 inch PvG ¢/ back tefl corner of builsing
-80.1641181 Open 4 inch PvC ¢fo 20ft off back left comner of building
-80.164687 Metal box back left of building
-80.1640881 Melal box smoking back left of building
-80 1652998 Open 6 inch PvC cfo left of entrance under mieal cover
-80,16443833 Gpen 4 inch PvC cfa middle of building by parking lot
-80 1637448 Cracked 4 inch meatal ¢/ right of front door
-80. 1629538 Qpen 4 inch metat cfo fight of front door
-80.162565 Cpen 3 inch PvC cfo right front
-80.1623372 Smoke from open 3 inch pipe from under side of house
-80.16242167 Broken service kne right of house
-80.1832796 Cracked 4 inch PvC cfo right front
-80.1626651 Open 8 inch PvC ¢/o across the street sidewaik under metat cover
-80.1641383 4 inch PvC c/o broke at'T' under right frant driveway
-80.1614858 Qpen 4 inch PvC cio left front
-80.1615832 Open 4 inch PvC c/o front of left window in driveway
-B0.16150887 Open & inch PvC ¢/o center of lot by sidewalk
-80,1617519 Cracked 4 inch PvC c/o left side of house by parking spots
-80.1582084 Smoking grease trap behind address
-80.1582093 Grease trap smoking around cover behind address

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes
Yeg
Yes
Yes

Yes
Yes

Yes

Yes

Yes
Yes
Yas

Yes
Yes
Yes
Yes



Appendix D — Addresses of properties that should be notified on inflow openings



Buipiing jo 583U JUCY 0/3 DAL Youl £ uado /25909108~
AEMBALD JO UG Ya| 0/0 ol Suluelp - Aeamanup us uooauuos |zbay 5646091 08-
924) Ag ABM3ALID JO Y3] O DA LUl § Pa%ORID §GEZRSL 08
sseIb ul J8aus 2y SS0I2E 0 Oad Uoul g uad() 6786451 08-
U033 4B 05 DA Youl f uadQ £¥0S59251 08
Aemanup 30 14BU 0/ DA YDUI b PBXDRID ZO¥EGSL 08
4O BDIS Ja| MopUIA IS | Japun punasbiopun |, 18 9040 0/2 JAd UDUS + PGSEES L 08
semapis Ag jucy WBu 00 Dad youl p usdQ EE9ZSL 08
PieA O Yo HOBY HIEMBPIS JSPUN WOY SXHOWS 028251 08-
IBAGSS0ID JaleM LICIS 1OFORET) 08"
JUBIPAY @l AQ UIBID IBAD IBAOSSOID JA1EM UKD $60/6V1 08-
Buipiing L 9YOWIS 85966 L 08"
8SMOY JO JU0Y YB] 80USY 111 0/ DA YdUI ¢ uado BiqISSOd 631661 08-
12LIBD U1 Juoy B 00 DA Youl 7 UG ZOEZOGL 08

SSO00E LUBT S0US) Ul PJBAYORA Wl 0/ DA uSUl g usdO 6208571 08
asnoy 10 1B 0/ |E1ew uoul © uad0 B90EZGYL 08"
GuIpiing uf 185208 J1D[IN0 U0 BMOWS 88YO.L P 08
._m«mac..ﬁv {ieatdapun wol) DG_EOU SNOWS 85G/28. 7108
AMODUIM 10 1U0 YO 1 Bulpling 30 apIs Ua} 0/2 |81 UdUI ¢ payoely LBZELRL08-
JAADSSCID IB)BM LIS PESTSPEL 08
JBAOSSCIO ISIEM WLIOKS BLEBSEL 08
ABMBALID LI JBAOSSCID 131BM LLIOIS #¥LSISTL 08

£ 100D JO 101 SSEIB Ul 0/0 [BI9W YIU| Z PBNIBID £910%FL 0%-

Burp(ing JO w04} 14BN o |=3RW Youl  uad) 8656211 08
518 1By Lo Aemaalp dn YOO 0/2 (Bjew Youl ¢ ued) 69R9SFYL 08-
saa1 Ag Bulpjing 40 ol Wbl o0 Ad Youl 9 woll Buiwod ayows wbin 6240v5ri 08-
aul Apsdoud e o) sdid OAd Youl Z uvad( LOBLYYYL 08~
Jajiedy Jo B 3OBQ NEBlG BUI| SIIASS 9SEBYPYL 08"
weasuuan BB Z£6505F1 05
Binid 10 neIsur JLUEBD S0US) BPISU; SSNOY PUILBA 0/ JAd UL g uad(y 8LGSSEY | 08~
Q17 S}NS JO JUOi} 1BA0D WSS JBPUN /0 B|qISSOd Z/G// L 08
sopsdwinp Ag Buiping puiaq Jaaco punoie Buzows dei) sseausy PE0ERL 08
ayels aul Jemod AQ aouenua Yai jo b yeasq au) soBS $ZLSGH L 08"
asnoy Jo Jouloo B 3orq 00 119 Yyoui 7 uadO BOEYSEL 08

x0q Jatal U LEs ezejd Jo oy UL 03 Jnd Youl ¢ uadQ 68YERIET 08-
yoiod JU0UY JO JUOLL O/ |BISW YUl £ UBLQD ROSLLET 08
yjemapis AQ paeh JO saIUaD 043 DAd Youl ¥ uadQ S§/BEET 0%

ssesb u; Bujows xog 9eseLZL 08

Aemanip w Buipng purysq o/ [BI8W Youl t UadQ L0L608Z) 08
Bunjows aloyuein 5276921708
101 Bunjied o apis Jybu 0/ 218U youl ¢ usdC LB9L9ZL'CR-

AT HEISUI JUBD ABMSALD Y2| Ul 0/0 DAL YDU & ey Buiuod axows ubly Ly0srZl 08

SURWWOD apnubuon

LECBEBE GE
(A4 T4 R T
£989266'4T
2 TRA L BT A

LEL8YPEE'ST
85eZ566'5e
YECLvEE 5Z
212ZvB6'Se
CLIGLBE'SE
8rP0L6E' 6T
650166'6¢

PL2LP66'SC
£99566'52

E1EPa6e'sE

LLVEYBRE'ST

80608652
YErHL6'GZ

G8eL9.6'5E
859€9.6'5C
6LC95L6'5¢C
FASFA A R TA
€9085/6'5¢
216€5.6'GC

88¥1L986'62
¥1L41086°52
614886'52
gg6Prlet Ge
968926662
ZB9T66'5E
£292686°5¢2
££09886°6E
16414866
LOE06Be6'Se
G1266°6Z

5876586'5¢
SE9TO66'ST
££60066'SE

819£566'GC

¥S.1486'GC
£5ZVI8E6'SZ
Sv3LLe6’se
9258186'5¢C

apnyne]

1S U1 AAN 998 Sz
1S UL AN E¥8 €2
1S UL AN bb2 22
1521 YiL AN 818 1z
13 W8 MN 822 0Z
3L 3 MN 206 61
1S 415 MN ¥6S ¢i
AAY Ul AMAN 918 L
1S 419 MN 009 &}
BAY 1SL MN 9 PH 121504
anY 1SL MN 3 PH JBISCcd g
IS WG MN PCL ¢
1S UI0L MN OGH ¢
Py axoIquad 401 &

aAY P IS 69 O
Sur3ISYLZ 8

ang1sL 35518 L

any 18, 3S 518 9

Amy (B13pa4 PIO 6L 6
BAY PIE IS BIDUIBIS b
IDWE IS 0P T
wus3sLee g

W6 35 00F ¢

oAy IS AN 6L ¥Z
181 ANYLE 22
ISPIEINTIE 02
1S 415 3N G¥E 51
U7 BIST BOS LZE 41
u7eis3 e9s LLIE gL
IS pIg IN O0G 51
OAY ISL 3N 022 €L
AMH [B28p84 N LLL Lt
Ay PILINZLE 8
UTeIsy RIS L0E &

PAlE Yyoeag S1EpUR)EH 520T 21
IS WP IN9I0L e
ISWUFaNFIg o

BAY U1LZ IN QL6 W4 $S0I0Y L

DA UORaE SIEPUBHEH OE5L &
43 S9IS| UBPI0D LoV ¥
iQ s9gs| BP0 LOE ¢
JQ S2{S| USPICD 9L 1

SSA.PPY 19ang

681

281

L8

981

¥ 81

Z87



€L 81

BSNOY JO JSUI0D YIBG YB] 3/ J3PUN JUBWSD I3PUN HOWS LOLOESTD8-  Z¥8/9/6'ST DAY LIS MS SEL 22
2nid 107 11EIsUL 1,UeD ) |EM3PIS Ut BUIPIING 1O US| XPeq 0/3 3Ad Youl  uadQ £/BTYOST'08- vZPY.6'ST IS YITT MS 00T g9
1U0JL Y| 0/2 DAd Youl ¢ udd( TTSLGVT 08  6/615/6'5T 15 UI0T MS 80T 29
Hemapis AQ pIBA 30 J21UBD 0/ JAd Y3U) ¥ UBHOIE LR60FETT 08 £92rF/6'ST 1S YITT 35 00T g9
play 0S40 Ul PROJ WO HOS 183215 3Y} SSOUIE Heaud Ul IIASS BOTTEST 08  BLEBVLIEST 15 Y10T MS 0Z¥ zg
peOJ AG ISNOW JO 2PI5 Y| 0/2 IAd YU 1 PANIRID Ot/ /ST 0B-  L8S/L6'SE 113} YIL S 002 €3
ABMBALIP 10 Y3 0/3 DAd YoUl v UBdQ §8TZST08-  $900//6°57 1D YL MS 624 25
Bnyd 17 (1eISUI 3,UED ASNOY 4O JU0L IYS 0/ Ind Youl £ uad() EE8GZ9ST08- SEBSLE ST 15436 MS 004 27
U023 YL 02 DA YUl £ PINIRID PEROSST0R-  6USZLLE'ST 4191 Y39 MS 9T/ S¥
yemBapIs AQ 198415 31 $SOIDE /2 JAd Youl g Supiowss 199655108 LI898L6°ST 1S 439 NS F2L WOy S50U0Y g
JBADSS0ID JBIEM WIOLS 799L165T08- £997646ST 13 Y15 MS 578 1t
8nid 107 j1e3SUI ,UED 23UB} U1 ISNOY 4O SPIS Y8 0/2 DAd UIUL € PAWIRID BEGLEYT 08~  8659086'ST 1S Yl S SOT o¢
Aemanlip jo Em: mchEm 2joy uadQ 99%0EST 08 6ZZ0TBE'SE 1S Y MS BT 62
B2UD4 UL 3SNOY 40 aPIs IR HIEMOPIS JSPUN WO SHOWS 6/8RYST' 08  ZIOVTS6 ST IS PIEMSETY gt
y|emapis Ag Suiping puIyaq 1 18 0/ Jad YIUl H uayolg £99998PT 08- EBEOEBE'ST AMH 21XIJ 20T L1
AOPUIA PUZ JSPUN DSN0Y JO 3PIs 3T yjemapis JSpun Wy siows T/606FT°08- 9060786762 IAY ST MS LTT 04
Bupjows deJ} 958315 EESGEYST08- SLLVBE'ST PAld Yre2q 3[epuelieH T0S 2
sjemapis AQ ey 1B 0/2 JAd YdUl { usdO CESH/PST'08- 6FPS6'ST 15 18T MS €09 |
zZL 51
suy Apadod 18 4a) 0/ DA Youl p usdD /9LSPTSL 0B [99E986°5T BAY Uit AN £01 18
sul Auadold 1B 13} 0/0 DAd Uoul ¢ UBd(Q GPZEL 08" £EUCO86°52 BAY Uiy AAN L0L R
Joop ol Jo ¥sl 10| Bunied ur 070 Dad you y uad) 4614226108 L1886'52 BAY Ui AN 90T 62
euy Auadold Yol »orq 0/ DAd Youl  uad) J6//7861°08- LZ8Y986°ST any YIS MmN 001 82
10| JO J2IUS3 SSIAIPPE WL SSOIDY 2OL27/6L'08- SDB088'GE IS JIG AAN CE2 WOy SSCIdY 2y
Buipung pases SYOWS 1¥LEEY9L 09" ¥89.¥66 6T IS I8 MIN 6201 12
Buiping 0 J81USD O/ DAd Youl  USCD S00B95L08-  LZOPEES ST SAY UlL MN 522 g9
MEemapls A 101 Jo WK 69 JAd Youl & usdD 891EBSSL'08- ZHE1966'6E Py Y4oIqWed 179 5o
MOpUIM AQ 2SN0Y JO ¥Si 0/0 [BI19W Youl  uadQ /Z/GEESL08- PBLIEEE GT 1S W8 MN POV 29
Bunows 1oy usdQ ZebZ1Z51L08- POSOELE6'SE ¥y UY AAN BOE Lo
82U8} AQ BSNOY PUYSS O/ DAd Lol ¢ uadQ »yEz/ 161 08- £20.866'52 1S 4I8 MN ZOE 09
ped aja10u0s Aq Bulp)ing pULSE O/ DA Uoul ¥ UsdO 99F6E151°08-  1FL066'6Z BAY PIC MIN 9L 25
ABMBALID JO 4B O/ DA Youl g uadO GEEZS15L'08- LOE/686'S2 SAY RIS MIN Z0E 95
Nemapis Aq SN0y JO SPIS Y] YEL.q Bul| S0INSS |UISSOd £ELLZ06L 08 LLBYRE6'SE BAY DUZ MIN TLZ 1§
amopuim Ag asnoy o ais Wb adid youl z uadQo £EEYEOGL 08 ££9V886'5T BAY pUZ MIN ZLZ 0%
MORUIM PLODSS JO 0L SSNOY JO SPIS US| 80US) W O/3 DAL UZUL £ DaNdeI) EEEENSL 08~  BECBBE'GE BAY PUZ MN 807 &7
Buipiing Ul @3OWS £EZYLGL08-  S9G6.LB6°6Z BAY PIS AN £0T o¥
Bu:pling 10 12JUa0 WACs JABW JO JU0Y) 00 DA Yol udD) BEO9IGL08-  LLPBR86'6Z BAY PIC MN BLT ¥
20US} Ul MOPULA PUZ JOPUN SSNOY JO 3PIS 1B 0/ DAL DUl & peyoel] SFLEEGL08-  LBOL.LBE'GT BAY UK AN ¥ o7
O/ Ag 9SnoYy JO SPIS Y3| QRIS JUDWISD JSPUN WD IMOWS /BL9b5L'08- 6/1./686'GZ 10 RIS AAN ZES sv
aouay apisul Juoly Jybu Buiyows sjoy uadQ €OZ/PE1L08-  60GVE86'GTZ 1D PIC AN LBG b
/Y Ag 2snoy puiyaq oo DAd YoUL b PORID LDLERESE D8 £G/Z686°62 18] UG PN 00€ 2
asnoy Jo apIs JYBu BUl| 2SS Youl € PSRRI LEL1EGL08-  20LI0BEST BNy WS AN 20V Ly
Hemapls AQ sselb Ul Jan0 19ADSS0UD JSIBM WLICIS GOLOEGL 08" 90L066°GZ 1S WIS MN LSL 62
asnoly jo Jauwiod By w0z go USL 10] Wb uado ul adid yow z usdo GEEFESL08-  PGEBOBB'ST 1S WIS AMN 854 ¢t
ubis dois Aq sself ul Jon0SS0I0 Jo)eM WICYS GLGBRSL 08~  ZZ5L166'SZ 1D WIS AMIN 952 Je
MOpUM PIE J3pUN BSnoy Jo apis 3Bl 80Us) Ul 0/2 S|qISS0d Y LEGL 08" PI0ELEG'SE D UIS MN b2 oe
Wbl ayy 03 301 uado U SUl| BAMBS LADD PEZSYIL08-  S5LLPEE'SE 30 UL AN G¥0L e
ABManLp JO Y9j 03 DAd Youl y uedQ 5150%95°08-  T1LVEE'SE 1S W8 MIN SZ0) g€
o500y Jo yBL ¥oeq 20Uss W1 0/9 DAL YU ¥ I(GISSOd BSPYLL08-  ZBEES66'6GZ 1S Y101 AN 806 ze

$89UISNQ J0 3PS WBII JBA0D 2UBNbS JPUN WOY SYOWS 986E09L 08  BZZEPE6 ST pY 181504 688 92



SSRIPPE PUIYAQ JaA00 punose Bupows des) asesis) £60Z8SL 05
ssIppe pulyaq del) aseaus Gunows $80Z2SL08-
Aemanup juol JyBL JBpUN 1, T8 8401 00 DAJ Ul v €6ELYIL 08"
asnoy 4o apis Jopun woy add youw ¢ uado woy B¥OWS Z/E£Z91 08"
J00P oY 40 WBu o5 ey youl ¢ usdO 8E£56Z0L 08"
100p JUO; J0 WBU O/ {EIBLI YOU ¥ PAXORID 2HZSOL 08-
1BA0D [BSJLL 