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Inflow and Infiltration
Program

“The Investigators”
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Inflow and Infiltration
Overview

“The Crime”
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€% .. 1&1overview @

| Inflow

. . OJ} ]rJ : J o

Infiltration I Inflow Ve

= Clean water enters the sanitary Clean water enters the sanitary
sewer system through sewer system through

— Pipeline cracks/breaks — Missing cleanout caps
— Manhole structural defects - Damaged/missing manhole covers
— Defects caused by plant roots — Storm water system cross connections

= Typical sources
— Groundwater
— Tidal waters

Typical sources
— Rainfall events
— Irrigation

AN/
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EFFECTS OF I&l

Higher O&M costs

Burdened PS runtimes

Risk of SSOs

Increased power 1o
re-pump

Loss of fresh groundwater
Increase in WWTS pressures J

Reduced hydraulic

Overdesigned
capacity

infrastructure

b

Economic

Saltwater intrusion

Difficulty meeting

Cascading effect regulatory requirements

2%
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PROGRAM GOALS

+ Reduce non-sewer water entering the City’s collection

system (l&l)

« Effectively and efficiently reduce the loading of the G.T.
Lohmeyer Wastewater Treatment Plant by reducing &l in
the Sanitary Sewer Collection System

« Compliance with FDEP

GITL Plant Estimated | Min. Target I/l
Capacity | System-wide | Reduction
(MGD) I/ (MGD) (MGD)
55.7 20 - 40 6-12

«  Ensure cost-effective management of available funds for

|/l reduction efforts.

* Smoke
Testing
» Deskt
T * Night flow
Data * Field Isolation
Collection ERZ[eYY e MH
& Analysis (GPDIM) Inspections
* Data Mgmt. « Targeted
CCTvV

Corrective

Action
Plan

*MGD = Million Gallons per Day

* Prepare
* Repair Calls Work
* Analytics I/1 Packages
» Cost/Benefit Reduction RYVIcTssi el
* Policy (Repairs) Contractors
Updates * Measure I/l
Reduction
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KEY PERFORMANCE INDICATORS (KPI'S)

Percentage of completed inspections

. Inspection & & rehabilitation
Reduction Rehab

in total I/I
per basin

Volume of I/l reduced. Percent
Reduction in peak flow rates

Completion
Rate

Condition rating improvement

(on a scale from 1 to 5) Condition Reduction Reduction in daily average flow to

Assessment Key LNl GTL treatment plant
SO Performance it

Indicators

NUMber of ed ’r' | , Awareness & Savings
umber of educational campaigns, naaaement /
or community involvement activities 999 Number of Achieved

and number of resident concern calls Sources
per month Identified &
Mitigated

Monetary savings (dollars saved per
year)

Number of I/l sources (e.q., illegal connections, AN
broken pipes) identified and addressed ARDURRA



Inflow and Infiltration
Sources

“The Suspects”
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|/l OVERVIEW - BASE I/I
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Average Daily Flow (Q in) vs Runtime

I/l OVERVIEW - RDI/I
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I/l OVERVIEW - TIDAL I/I
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Data Collection and
Analysis

“The Forensics”
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DATA SOURCES AND ANALYSIS

Data Sources

WWTP Flow data

Potable water demand data

Pump station SCADA data
O&M reports
Historical SSO data

Rainfall/groundwater data

—)

—)

|dentification of Citywide |1&l levels

Targeted &l reduction

SSES Prioritization

|dentification of individual basin &l
quantity estimates

ldentification of |&l sources

2%
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CITY-WIDE FLOW ANALYSIS

Goto Go to
Priority Group GPDIM
Page Summary Page

=]

=
=

[ s Missing IDM

Groundwater, Rainfall, HighT..
° ¢

iority 1B . Priority 3
ity 24 [ otherLs

Jan1,22 Apr1,22 Jul1,22 Octl,22 Jan1,23 Aprl,23 1,23 O0ct1l,23 Janl,24 Aprl,24 Juil,24 Octl,24
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PHASING & PRIORITIZATION

GTL Plant Estimated | Min. Target I/l
Capacity | System-wide | Reduction
(MGD) 1/1 (MGD) (MGD)
55.7 20 - 40 6-12
Estimated
Total Length Length of |Estimated I/I
No. of | of Gravity |Total No. of Sewer Removal
Basins | Mains (LF) | Manholes | Laterals (LF) (MGD)
Ongoing I/l
Basins (in
progress) 5 139,337 597 51,325 0.5-1
Priority 1 22 557,320 1,958 269,875 1.8-3.6
Priority 2 62 596,957 2,409 283,425 2.4-4.8
Priority 3 41 624,192 2,380 265,650 1.3-2.6
*MGD = Million Gallons per Day 6.0-12.0

AN\
ARDURRA



PROGRAM TIMELINE

§ YEAR 1 YEAR 2 YEAR 3 YEAR 4 (EXT. #1) YEAR 5 (EXT. #2)

= |

o P

<

3 = h

o,

-

= P1 SSES
PRIORITY
1 BASINS PT CCTV

P1 REHAB
P2 SSES
PRIORITY
2 BASINS P2 CCTV
P2 REHAB
P3 SSES
P3 CCTV
P3 REHAB
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Sanitary Sewer
Evaluation Survey (SSES)

“The Investigation™
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COST EFFECTIVE / DATA-CENTRIC SSES

Smoke Testing

oo SlectaDetect A SEWER SMOKE
@ P12214 FTL Citywide I&I Reduction Program - Smoke Test Dashboard TESTING IN
. PROGRESS
FTL Smoke Defects Smoke Intensity Gravity Main
. Smoke Testing Status

Total Defects

Select a Basin Select an Inspected Manhole

Legend

saholo
Oakland Park M

Pump Stations

Wilton Manors 2 2

Lazy Lake

Gravity Mains - Active

Selecta Night Flow Video Selecta Basin

Flow Conditions Total Longth of Gravity Mains Tested to Date

Pipe Seal Condition ey G AT ~ HRERAREEmeE [ :
- Cover Condition :‘ o &1 | i & S : = 4850k

Ss Gravity Mains: SSGM-407

Numberof Masholes

Pump Station

Gravity Mains

Targeted for CCTV - Yes/No
Right of Way Ownership.

Evidence of I&l in Isolated Segments

21




MANHOLE
INSPECTION RESULTS

4,700 Manholes Inspected

3% 6%

12%

21%
16%

42%

St

/A

Level | Inspection:

Visual evaluation
of sanitary sewer
system manholes

|ldentify and Visual photo &
record GPS video inventory
location (lat/long) to show overall

of assets. Update
City's GIS

condition

Grade Condition

Condition Definition

Estimated time to failure

5 Extremely Poor
4 Poor

3 Fair

2 Good

1 Excellent

Most Significant Defect
Significant Defect
Moderate Defect

Minor to Moderate Defect
Minor Defect

May fail within the next 5 years
5to 10vyears

10 to 20 years

20 years or more

Unlikely in the foreseeable future

* Based on NASSCO Condition Grades

Condition
Grade Definition

Explanation/Reasoning

0 Cannot be Rated

Surcharged Manhole - Requires Vactor Truck and/or further
coordination with the City for Flow Control to complete manhole

assessment

Inaccessible

Depicted on the City's Sewer GIS as a Sewer Manhole but
determined in the field that the point is not a sewer manhole (i.e
stormwater manhole, grease trap, etc.)




MANHOLE INSPECTION PROGRESS

Grade 4 Grade 3 Grade 1

Nov 15, 2024 at 2™
+26.134795,-80

888 It
Browa
vc‘:\
]
\\ > 6 I\ 2

23 ARDURRA



@ P12214 FTL Citywide 1&l Reduction Program - Manhole Inspection Dashboard

Number of Manholes

Evidence of 1&I

null 8.33%
Major 0.83%
Minor 10.85%
Moderate 3.52%

None 76.47%

390 . Major 39 . Minor 508

. None

. null

Moderate 165 3.6k

Structural Defects

null 8.11%
Major 1.26%
Minor 12.92%
Moderate 3.69%

None 74.01%

380 . Minor 605

. Major 59

. None

. null

Moderate 173 3.5k

Pipe Seal Condition

354
B

Collapsing

L 155
|

Major Gaps Minor Gaps Not Known

1 54
null Debris

Condition

Pipe Seal Condition Root Intrusion

Tight

W Sunrise Bivd

o = N
TT LIl e ]d

Esni Commnity Maps Contributors, FDEP, Esri, To‘rnTom, Grmin, S:ifaG

Manhole Insert Status

810

No
Status

Cover Condition Insert Statlus

pl

h

.
.
Holiday Park

A102

D

Number of Manholes

Select a Basin
Select

Inspection Status
Select

Sunrise Middle
School

E Sunrise Blvd !

& ST :

GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, US Census Bureau, USDA, USFWS  Powered by Esri

Manhole Condition Rating

344

-
4

640
2 1

Condition Rating

3

Select an Inspected Manhole
Select

Pending Inspections

6.4k

Inspected Manholes

4.7k

Legend
Manhole

Status
Manhole Pending Inspection

# Inspected Manhole

Pump Stations

B Pump Station (City)
& Pump Station (County)
& Pump Station (Private)

Gravity Mains - Active

Fort Lauderdale Basins

UNSEWERED

4 1904683 )

Manhole Photos

=T 2156 NE 67th St
Broward County

L!
g




NIGHT FLOW ISOLATION
RESULTS

485,400 Linear feet of Gravity Main tested

2%
14%

= Major
Moderate

Minor
None

No Access
31%

39%

25

Flow Estimated
Severity Depth of Flow
(in)
None 0-0.5
Minor 0.5-1.5
Selected C——) Moderate 1.5-4.0
for CCTV ) Major 4.0+

AN\
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NIGHT FLOW ISOLATION PROGRESS

Mains Selected for CCTV

Major Moderate
(Basin D7)

AN/
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NIGHT FLOW ISOLATION PROGRESS

Mains Not Selected for CCTV

Minor None
(Basin B-10) (Basin A-27)

- .3 P2 oy -
1Y 3 e o T

AN/
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Select a Basin _

Select a Night Flow Video

Total Length of Gravity Mains Tested to Date

@ P12214 FTL Citywide 1&l Reduction Program - Night Flow Isolation

— JEE g FTL_Laterals_B6_D34

Flow Conditions
AlA [
I
| | Manholes
| &
) | Status
Clear Water 1 '
66.12% . it : { Pending « 10of1 ’
‘3. B \ Completed
D4 3 t Ss Gravity Mains: SSGM-407
o 9—°
1 .
Sewer/Wastewat d .' . 3 ' Pump Station k
er 18.71% & 3 =1 ] = Pump Station (City) A- |7 y 4 5 6 é
: : ] = Pump Station (County)
null 1.97% No Flow 13.19% i . ion (Pri
.D4 5 l = Pump Station (Private) i 55 GM 407 ;
L 3l
3 ’.'l ! Gravity Mains
. Clear Water 1.2k Sewer/Wastewater 332 ; ! : Status 26-N
Le 1 26" 7
v . &N 5
No Flow 234 (@ nul 35 : 10 Pending 753-790 NI
Broward County
[ | Completed -
4
Targeted for CCTV - Yes/No
g { 3 K Last edited by sdavid_ardurra on 2/18/2025, 11:39 AM.
1 Right of Way Ownership
1
vy e oy
1 — === "mD
null 0.34% 4 g‘
_ = = = = Jointl
Inaccessible ' B 1 ‘l‘ Y
0.85% N f , = = = = Municipal
A : = N VR Lty B b FDOT
No 48.59% B Yes 5023% Esri Community Maps Contributors, FDEP, Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, US Ce... Powerod by Esri
Evidence of 1&l in Isolated Segments
200k 190.4k
o 151.1k
£3
-
| Yes 8 No 862 [ Inaccessible 15 2 100k
per | 66.9k
3
°
0 - No Access

. null 6
0
j 3 - Moderate 2 - Minor
a

Percentage Total Linear Feet 4 - Major
ARDURRA




SMOKE TESTING RESULTS

1.3 M Linear feet of mains smoke tested to date
1,400 Defects Identified

Defects Identified by Type

Cross Connection ] 16

. Defect in Structure 420
Private
34%

Cleanout Cap | 730

PUblic Cleanout Riser 85
66%

Mainline Repair ] 27

Lateral Repair 99

Further Investigation ] 19

AN
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SMOKE TESTING RESULTS

Defects Identified - Cleanouts

Cleanout Cap Replacement Cleanout Riser Replacement

2%
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SMOKE TESTING RESULTS

Defects Identified - Pipeline Defects

Further Investigation
of Mains or Laterals

31 ARDURRA



SMOKE TESTING RESULTS

Defects Identified — Structure Defects

Stormwater Cross
Connections

AN
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SSES - TARGETED CCTV SURVEY

Objectives:

- Confirm source of I/l observed in other SSES
activities

+ |ldentify suspect service laterals for further
inspection

+ |ldentify specific defects in suspect mains and
laterals

Methodology
Preliminarily clean mains and laterals

« Use of CCTV cameras to inspect gravity sewer
mains and laterals

+ |ldentify and categorize defect types

« Estimate |&l quantity where applicable

« Delivery of reports detailing the condition of the
subject asset

2%
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TARGETED CCTV SU RVEY RESULTS Identification of 1&l Sources

L CAT A0Vt

|IGJ (Infiltration Gusher Joint) — separated joint IRC (infiltration runner connection) due to @ ey
defective connection/tap ARDURRA



TARGETED CCTV SURVEY RESULTS

Identification of Major Pipe Defects

Obgg",rvation: B
CaMnter: 229.5

20:06.03.24 LC1: +0230.10 ft

2%
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Corrective Actions &
Rehabilitation

“Sentencing”

=

/N ARDURRA



COST EFFECTIVE CORRECTIVE ACTION PLAN

Reduce Potential
Peaking Factors Sewer Overflows

Reduce RDV/I

Critical & High I/I

Tidal I/1 &
King Tides

ARDURRA



COST EFFECTIVE CORRECTIVE ACTION PLAN

|/l Reduction is not a one size fits all approach

+ Targeted work plan based on basin assessment and prioritization

« Case-by-base analysis to choose appropriate improvements for each individual basin

« Focused on prioritizing repairs that will have the greatest impact & cost savings

Determine the “payback

Estimate Cost of Repair period” of the repair
O O O O
Calculate the Repairs with the shortest
approximate cost to payback period
fransport, freat, and represent the most cost-
dispose I/l relating to effective
defect

« Consider Non-quantitative Issues: Criticality, Consequence of Failure, Health Hazards, System

Hydraulics and Operations and Maintenance A
\vd

* Rank and Schedule Repairs ARDURRA



CRITERIA FOR REPAIR APPLICATIONS

« Cured-in-Place Pipe

- Dig and Replace
g * Manhole Repair

 Lateral Liners

* Chemical Grouting

©® Feasibility O Type of Cost
Failure

+ Sectional Lining
» Point Repairs
* Pipe Bursting

2%
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DEVELOPMENT OF REHABILITATION PACKAGES
CORRECTIVE ACTION PLAN

Prioritization of proposed

renab

ilitfation

P12214 - CITY-WIDE I1&I REDUCTION PROGRAM
BASIN B6 CORRECTIVE ACTION PLAN (CAP) TABELE

CITY OF FORT LAUDERDALE

Repairs speciiied for each
defect

CCTV & PIPELINE REHABILITATION

GENERAL INFORMATION

FINDING 5/STATUS/REPAIR INFORMATION

EASIN or LATERAL ASSET]  PIFE FIPE 1% DEFECT PENDING { REHABILITATION
ITEM ID N-| SUB-BAS™ "Ts,lﬁl_EET “I'"D"" MAME ¢ DIAMET = AT::I ;| LENGT'* | cCTY DA™= | PRIORIT™ | QUANTIT D;::gglgﬂgf' ASSET SUMMARY ¢ COMMENTS LOCATION "f,f,';‘é“ ;'TE:' RIFH ] ;TE:' ["‘E'_f' COMPLETIO™ | DOCUMENTATIOM
h NAME? ™ s ll NUMBER | ™ [(LT) T h [LF]) b h (GPM) ™ i M [LF] |~ i - h DATE | ™ i
1.00 BE MAIN |SSGM-5127 8 UNK 772 | 2em0z4 CLD_E?F?E:?TCﬂJf":;?_F::; 6
B MaM | SSEME1T 8 LIk 7773 242842024 4 0 0 CIFF 773
BG MAIN SEEM-5127 8 LI T 2112024 3 0 cL Defect "‘:‘I"HZ':';";;’;;‘: ;‘E‘f;;?f:l: ;‘ﬂ;f:e""““ = 773
BE rAAIN SSGM-5127 8 LMK 3773 2428i2024 4 0 CM Defect LDIii‘I'c'z':lf;‘: ;E‘f;;cl‘lﬁ: ;‘;’;f:e’e““ = 4TTUTE
SUMMARY OF REHABILITATION:
MAINLINE REPAIRS:
CIPP: 7.3 LF
2.00 B6 MAIN |SSGM-5128 8 UNK 37T 412024 LATER ALS”&EEEL%“;!;:FB"E” ATION: 1
B MaM | SSEM512E 8 LIk 77 2024 5 2 CIFF FOR: MaIM LIME DUE TO LATERAL LINER: 0 CIFF 77
20 B LATERAL | SSGM-5123 B6-1305-212-T 6 ST ST 412024 ':'EFE':"I‘SL_”S“:‘“"“HY:
B LATERAL | SSGM.G122 EE-1305-212.T g (TS (TS 2024 5 2 0 Lateral Liner 5
Defect Location and code noted for ref
Ef LATERAL | SSGME28 | B6-905-212-T 6 (T (T 42024 5 2 IR Fles Diizii';f;t;g,;;ﬁ'i;ng'z;fkm““ = o
SUMMARY OF REHABILITATION: - -
MAINLINE REPAIRS: | Detailed summaries of
cep:  ST7LF proposed rehabilitation
LATERAL REPAIRS:
Lateral Liner:]| 15 LF



CIPP LINING

REHABILITATION MAPS

POINT REPAIRS
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REHABILITATION/REPAIR & POST REHAB MONITORING

« Estimate & Track Rehab Costs

* Monitor Flow Reduction

+ Evaluate Cost Savings

* Manage I/l Contracts & Contractors

ARDURRA



Success Stories
“Rehabilitated Suspects”

/N ARDURRA



North Bay Village

Pre- Post-
rer _ae Pre- wtes _as Post- I-1 Flow
PS Basin ﬁhab""ahon Rehabilitation Rehabilitation Rehabilitation | Reduction
easured |-| GPDIM Measured I-1 GPDIM (%)
Flow (GPD) Flow (GPD) ° . .
Village 484 864 05711 54493 2053 92 Monthly Sewer Billing Savings $110,270
South a1 72 300 o e - Yearly Sewer Biling Savings $1,323,250
Treasure ' ’ ’ ' °
Total I/1 Rehab Cost $2,482,736
Hispanola 28,608 1,650 N/A N/A N/A
Main 134,400 7,952 48,960 2,897 64% ROI (Years) 1.88

@ North Bay Village - I/l Rehabilitation Plan

Well done team for your focus on this and success in achieving something
that had been in process for years.

This was a heavy lift over the village for the better part of a decade. It shows
why continuity is so important in a team and with the staff.

Let’s get the rest of it finished. Can’t underestimate how important this is.

Mayor Brent Latham
North Bay Village

2%
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Miami Dade - PSIP

Total Savings $10,480,365

Cost per WASD $79,901.62 PRE I/1 Repair 16 hr/day

ROI

Avip. Mounty Flow (g
:.::azsé&ééi§§§§§§§§§§§§§&§§§!i!!

3.9 MGD of I/l reduction from 15 PSIP
Critfical & High Priority Stations

Assress. ST SWIIICT

Approximately
300 GPM Reduction

-------------------------------------------

\\\\\\\\\\

Pump Station Runtime

13,117 % POST I/l Repair 6.2 hr/day

Total Savings

Cost per WASD

= |rdiltreaticen rnloney
O

$7,196,464.03 Pump Station Runtime

$34,211.17 PRE I/l Repair 10.2 hr/day

21,035 %

ORI RPN Cele |88 5.8 hr/day

SCADA Hydrograph
Pump Station: 0163

REREEREE RS

ounty Flow (gpmy
g ~
s

= 200

I I = 175 GPM Reduction

Approximately
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CITY OF CORAL GABLES -

SSES NIGHT FLOW STUDY & BASIN PRIORITIZATION

Night Flow Study & 10-Year SSES Report

+ Smoke Testing
* Manhole Inspections

« Regulatory Coordination & Reporting

+ SCADA & Field Data Analysis

Basin Prioritization Plan

« Base I&l, RD-I&l, Tidal [&l, & King Tides Impact

Evaluation

* Multi-year Cost-Effective Work Plan Creation

City-wide Flow August to January

PROJECT SUCCESS:
o Substantial &l Reduction

1.4 MGD Flow reduction

o $122K Monthly Sewer Billing Savings &

=] 2020 Flow  @2020-2021 Ho
6.0 .
. T
230 T
220
0.0 L | L] |
August October
Between the Months of August to January
Average Flow reduction of 1.4 MGD each month!
City-wide Sewer Disposal Fees - August to December
= 2019-2020 Biling ® 2020-2021 Biling
$700,000
$600,000 == e
$500,000 ==
$400,000 e e e ——
$300,000 -
$200,000
$100,000

$0

Between the Months of August to December
Average Savings of $122,000 per month!

=<
>




Questions?

/N ARDURRA
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