Public Works
Update - Flash
Flood 2023

April 12 -21,2023

Council of Fort Lauderdale Civic Associations
May 9, 2023



Rain Event and Rescue Operations April 12 -13, 2023

Recovery Operations April 13 -20, 2023
* Task Force Unwatering
* Daily Situation Update

Stormwater System and Stormwater Master Plan

Debris Removal Operations

Lessons Learned

Immediate Actions and Long Term Plan



, Rain Event and Rescue Operations
April 12 -13, 2023

Weather Forecast Office
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Rainfall Amounts
April 12 -13, 2023
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Neighborhoods Initially

Reporting Major Impacts

Initial Flooding Assessments

1) Edgewood
2) River Oaks
3) Melrose Park

4) Melrose Manors
5) Croissant Park

6) Durrs

7) Dorsey Riverbend

8) South Middle River
9) Middle River Terrace
10) Poinsettia Heights
11) Sailboat Bend

)
)
)
)

)
12) Victoria Park
13) River Landing




City Hall
Impacts of Flash Flood
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Recovery Operations

April 13, 2023

Initial Situation
* Numerous Areas Flooded — Up to 26” of rain
* Police/Fire Rescue operations ongoing
 City Hall/Communications down
* GTL exceeding 100 MGD
* 30+ Wastewater stations offline
* Multiple water/sewer breaks reported
e All PW vehicles deployed
12:00 am Monitoring activity and prioritizing response from EOC
7:00 am Area Assessments ongoing
10:00 am City Hall Unwatering ongoing
10:30 am Multiple vendors engaged for emergency pumping
services
2:00 pm Vendor Trucks in operation
3:00 pm Additional rain began (3”)
WebEOC request for additional pumping capacity




Recovery Operations

Task Force (TF) Unwatering

MISSION: TF Unwatering will remove water from

impacted areas in Fort Lauderdale

PRIORITIES:
 Critical Facilities
* Roadways and Arterials
* Neighborhoods

CALL CENTER

EOC
PW CMD TM
PLANNING AREA COMMANDERS LOGISTICS
CELL (SENIOR ENGINEER AND CELL
I PUMPMASTER)
J
MODELLING | | MELROSE PARK & MUTUAL AID
TEAM MELROSE MANORS COORDINATOR
GIS MAPPING —  CROISSANT PARK DEBRIS
MANAGEMENT
RECON | DURRS DORSEY
TEAMS RIVERBEND

COMMUNICATIONS

RIVER OAKS DURRS
DORSEY RIVERBEND

FLEET

POINSETTIA HEIGHTS
MIDDLE RIVER




Recovery Operations

April 14,2023

Heavily Impacted Neighborhoods (above 1’ Depth)

Assets on Hand

28 Pumping and/or Vactor Trucks

5 City, 17 Contractor, 6 Mutual Support

Road and Arterials

SW 27 Ave between Broward and Davie (Passable)

SW 31 Ave between Broward and Davie (Passable)
Sistrunk (Passable Trucks/SUVs, cars not recommended)
NW 9 Ave (Passable trucks/SUVs, cars not recommended)
Riverland Road (Coned Off)

Multiple sink holes

Water and Wastewater

GTL: 98 MGD; discharging over the Emergency Outfall
Lift Stations: 120 surcharged: 6 without power

Water Main Breaks: 2

Call Center

1,257 calls since 6AM; 4,432 since incident began

City Hall
Basement drained; assessments initiated

Rapid Impact Assessmen! t
rid

D

Assessed Wind Damage

I Catastrophic Damage
Severe Damage
Mederate Damage
Minor Damage
No Damage

No Assessment
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* Edgewood (2-3’) Canals too high to pump; tankers only

* River Oaks (2-3’) Initiated pumping w/new stormwater system

* Melrose Manors (2-3’) Tankers only; no connection to
waterways/outfalls. Meeting with County to discuss

* Melrose Park (2-3’) Drainage ditch not flowing due to waterway
elevations/sluice gate

*  Durrs (2-3’) Tankers only; water not flowing

* Dorsey-Riverbend (2-3’) Tankers only; outfalls not discharging due to
high levels in New River

Additional Areas of Concern

* Sailboat Bend

* Victoria Park (East Side)

* Croissant Park

* Riverland Areas

* SElsles

* South Middle River

* Poinsettia Heights

* Middle River Terrace

* Holiday Park - Reunification Center entrance flooded

9:49 am FDOT authorizes discharging into FDOT systems

11:00 am Meeting to authorize discharge into Broward County system

i

USGS 260458080134801 G -1221

'y
=
w
-
f

<

Groumduater Level above WGVD 1528, feet
- ] a - =
- 2 ¢ d i L o

NOAANGSTO.0PS
Dtwerved Water Levls at ETZZI55, Soush Port Everglades FL
From M0Z30413 09:00 LSFLOT o 20250415 23:58 LSTLOT




Recovery Operations
April 14,2023

River Oaks Progress :
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Assets on Hand

Heavily Impacted Neighborhoods (1 to 3' Depth)

36 Pumping and/or Vactor Trucks * Edgewood (1’) Initiated pumping into FDOT system at SW 9t and g )N :
8 City, 21 Contractor, 7 Mutual Support 12" Ave; . ‘f,." T Ll

. * River Oaks (1-2’) 2 x 12” pumps operating into South Fork Ne a3
Road and Arterials - (1-2) 212" pumps operating | ! W '% i,
All Roadways Passable « Melrose Manors (2’) Tankers only; no connection to | I "3
Road Crew responding to potholes and sinkholes waterways/outfalls
Road Assessments initiated * Melrose Park (1’) Levels fall by 1’ following opening of sluice gate;

cleaned debris buildup in system

Water and Wastewater * Durrs (po.nding) All roads open and passable ‘ 5

* Dorsey-Riverbend (1-2’) Tankers only; no connection to
GTL: 83 MGD; discharging over the Emergency Outfall waterways/outfalls

Lift Stations: 48 surcharged, all on FPL power; 2 out of | Additional Areas of Concern

Muck removal initiated in Melrose Park

service * Sailboat Bend: 6” flooding in some areas
Water Main Breaks: 0 * Victoria Park: (East Side) 6” —9” in some areas
Wastewater Break: 1 * Croissant Park: 2” of ponding water : 5
O i - Sﬁa anks
Call Center Riverland Areas — County response 4B “so'é@
- e SElsles

5,127 calls since incident began * South Middle River: Dry; small pockets of standing water

City Hall
Emergency Repairs ongoing

Poinsettia Heights: Dry; small pockets of standing water
Middle River Terrace
Holiday Park: pump truck needed to maintain access




Recovery Operations
April 15, 2023

Edgewood River Oaks
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April 16, 2023

Heavily Impacted Neighborhoods (1 to 3' Depth) _ o
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Assets on Hand

36 Pumping and/or Vactor Trucks * Edgewood (4”) Pumping into FDOT system at SW 9t and 12t ﬂ ,|| \ \\ E
1 City, 25 Contractor, 10 Mutual Support Ave; unable to pump into River Oaks due to surcharging § !‘I i “,
Road and Arterials * River Oaks (1-2’) 2 x 12” pumps operating into South Fork New L. J,»———--" ;3
Day 2 Road assessments ongoing River E—J ~
Road Crew responding to potholes and sinkholes ¢ Melrose Manors (over 6”) Tankers only; no connection to Ty "

waterways/outfalls
* Melrose Park (4”-6") Flooding persists in middle of
neighborhood. Debris cleared at grates to improve flow

Muck removal ongoing in areas no longer flooded
Durrs roads swept

I'j\ ||: :|| ||”| h I|| ||: IIIII Ill {I | /

Water and Wastewater * Durrs (ponding) All roads open and passable ML VT .""".I'lull ilk U;’" j \ ﬁ ;'p'll ll"ll
GTL: 81 MGD; emergency outfall discharge resumed * Dorsey-Riverbend All roads open and passable U | 1V I.v. V u,_,ul VJ Iul ViV ) 'u' " ',Jul I
After rainfall started . . ®
Lift Stations: 37 surcharged, 2 out of service Addlt_lonal Areas of Concern ) T

_ * Sailboat Bend: Dry; small pockets of standing water
Water Main Breaks: 0 * Victoria Park: Dry; small pockets of standing water A 5
Wastewater Breaks: 0 Croissant Park: 2” of ponding water L ——
Call Center * Riverland Areas — County response o
5,909 calls since incident began
City Hall

Emergency Repairs ongoing

~ Hide Menu



Recovery Operations
April 16, 2023

River Oaks Melrose Manors
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- Recovery Operations

April 17,2023

Heavily Impacted Neighborhoods (1 to 3' Depth)

Assets on Hand

27 Pumping and/or Vactor Trucks

2 City, 18 Contractor, 7 Mutual Support
Road and Arterials

Day 3 Road assessments ongoing

Road Crew responding to potholes and sinkholes
Muck removal in Melrose Manors, River Oaks
Durrs and Dorsey-Riverbend roads swept

Water and Wastewater

GTL: 89 MGD; discharging over emergency outfall
Lift Stations: 48 surcharged

Water Main Breaks: 5

Wastewater Breaks: 0

Call Center

6,761 calls since incident began

City Hall
Emergency Repairs ongoing

Edgewood (Ponding) Pumping into FDOT system at SW 9t and 12t
Ave; unable to pump into River Oaks due to surcharging

River Oaks (Ponding) 2 x 12” pumps operating into South Fork New
River

Melrose Manors (over 6”) Added 6” pump on SW 15t St, discharging
to Broward Blvd and continued tanker use

Melrose Park (4”-6") Flooding persists in middle of neighborhood
Durrs (ponding) All roads open and passable

Dorsey-Riverbend All roads open and passable

Additional Areas of Concern

Sailboat Bend: Dry; small pockets of standing water
Victoria Park: Dry; small pockets of standing water
Croissant Park: 2” of ponding water

Riverland Areas — County response

*Conditions worsened due to additional rainfall during the previous 24
hours
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Recovery Operations
April 17,2023

Melrose Manors




- Recovery Operations

April 18,2023

Assets on Hand

24 Pumping and/or Vactor Trucks

2 City, 11 Contractor, 10 Mutual Support

Road and Arterials

Day 4 Road assessments ongoing

Road Crew responding to potholes and sinkholes
Muck removal through all impacted areas
Roadway sweeping of areas no longer flooded
Water and Wastewater

GTL: 79 MGD; intermittently discharging over
emergency outfall

Lift Stations: 31 surcharged
Water Main Breaks: 0
Wastewater Breaks: 0

Call Center

8,214 calls since incident began

City Hall
Emergency Repairs ongoing

Heavily Impacted Neighborhoods (1 to 3' Depth)

* Edgewood (Ponding”) Pumping into FDOT system at SW 9t and 12t
Ave; unable to pump into River Oaks due to surcharging

* River Oaks (Ponding’) 2 x 12” pumps operating into South Fork New
River

* Melrose Manors (4” or less) Flooding persists in eastern portion of
neighborhood; continued use of tankers and 2 stationary pumps

* Melrose Park (4”-6”) Flooding persists in middle of neighborhood

* Durrs All roads open and passable

* Dorsey-Riverbend All roads open and passable
Additional Areas of Concern
* Riverland Areas — County response
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Recovery Operations
April 18, 2023
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April 19, 2023
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Assets on Hand Heavily Impacted Neighborhoods (1 to 3' Depth)
All Contractor and Mutual Aide Dewatering Assets * Edgewood All roads open and passable
released at 3:00PM * River Oaks All roads open and passable O ——
Road and Arterials . Melrpse Manors (Ponding) All roads open and passable; Flooding 1“’“’"“"‘2 :

restricted to swales oo ANRNE ol
Muck removal ongoing in impacted areas and initiated | «  pelrose Park (Ponding) All roads open and passable; Flooding / TN 3
in Melrose Park and Melrose Manors restricted to swales L
Swept roads in Riverland area * Durrs All roads open and passable - §
Water and Wastewater * Dorsey-Riverbend All roads open and passable E 5 & E
GTL: 70-80 MGD; no longer discharging over
emergency outfall
Lift Stations: 26 surcharged BN, T p— —
Water Main Breaks: 0 | “n' —S T )
Wastewater Breaks: 0 M ] i |'F|'| |'n'| ||“'|| lpll N il
Call Center =l \aﬂ | | il | Il ||“|' ||| | |-
9,371 calls since incident began v UL'“"' "l" j ey
City Hall

— Peedictians Verified  — Prefiminary

Emergency Repairs ongoing
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Recovery Operations
April 19,2023




Recovery Operations

April 20, 2023

Road and Arterials

Muck Removal Activities continue in the Melrose Manors,
Melrose Park, Riverland, River Oaks, Edgewood, Dorsey
Riverbend, and Durrs Neighborhoods

Streetsweeping continues in impacted areas

Water and Wastewater
GTL: 75 MGD

Lift Stations: 19 surcharged
Water Main Breaks: 1
Wastewater Breaks: O

Call Center

9,690 calls since incident began; Call Center experienced
significant technical issues preventing calls from being
answered (resolved 7AM)

22



Tranche 1

Stormwater Master Plan

O NOUAEWNE

Tranche 2 (Planning and Design to begin 2025)

Edgewood: In Construction

River Oaks: In Construction

Durrs: Design Complete; Bidding May 2023
Dorsey-Riverbend: Design Complete; Bidding May 2023
Progresso Village: Design Complete; Bidding May 2024
Southeast Isles: Design Complete; Bidding May 2025
Victoria Park: Design Complete; Bidding May 2024
Melrose Manors/Riverland Civic: In Design; est
completion Dec 2024

Nk wNRE

Riverland Road Areas
Sailboat Bend
Tarpon River

Flagler Village
Harbor Isles/Inlet
Poinsettia Heights
South Middle River

Stormwater Master Plan Design and
Implementation Program — 2021 Update




Recovery Operations

- Pump/Vactor Trucks vs. Pumps

Example: 4"of rainfall over a 100-acre watershed =) 10,750,000 gallons of ponding water.
Pump/Vactor Truck Specs: 6" Pump Specs: 8" Pump Specs: 12" Pump Specs:
*  Capacity: 3000 gallons e Capacity: Min/Max 500/ | ¢  Capacity: Min/Max 500/4 | ¢  Capacity:

. 10-15 Trips per day
(depending on dewatering
location)

Resources Required to Dewater

10,750,000 gallons Using

Pump/Vactor Trucks :

. Assuming 15 Trucks working
in the example

. 15 trips for each truck per
day

Results:

. 3584 total trips required

. 16 days required for (15
trucks at 15 trips/per truck
to dewater 10,750,000
gallons

3300 gpm (gallons per
minute)

a Assume
1750 gpm with 24-hr per
day run time

Resources Required to

Dewater 10,750,000 gallons

Using 6" Pumps:

J Assuming 2 pumps
working in the example

. Running 24-hrs

Results:

. 2.1 days (51 hours)
required to dewater
10,750,000 gallons with
(2) 6" pumps

000 gpm (gallons per
minute)
0 Assume
2500 gpm with 24-hr per
day run time
Resources Required to
Dewater 10,750,000 gallons
Using 8" Pumps:
J Assuming 2 pumps
working in the example
. Running 24-hrs

Results:
. 1.5 days (36

hours) required to
dewater 10,750,000
gallons with (2) 8" pumps

Min/Max 1300/9000
gpm (gallons per
minute)

. Assume 5000 gpm with
24-hr per day run time

Resources Required to

Dewater 10,750,000 gallons

Using 12" Pumps:

. Assuming 2 pumps
working in the example

. Running 24-hrs

Results:

. 18 hours required to
dewater 10,750,000
gallons with (2) 12"
pumps

Pump/Vactor Trucks

Pros:

* Mobility - can reach flooded areas easily

* High visibility

* Ability to dewater at away location

Cons:

* Limited capacity: takes 10X or more time to
dewater a given volume of water compared to
stationary pumps

* Requires many resources (financial and
equipment/staff)

Pumps
Pros:
* Highly efficient compared to Pump/Vactor
Trucks

* Cheaper to operate, using less resources
Cons:
* Flooding locations must meet certain criteria:
* Near dewatering location to minimize
impacts (discharge hoses) to residents
* Requires a drainage system with sumps,
so pumps can properly operate




Daily Debris Summary (as of 4/29

NOTE: District Boundaries do not exactly align with the Debris Zones

Debris Loads

Debris Load Piles
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Recovery Operations

|l essons Learned

* Effectiveness of Portable Pumps vs Vactor/Pumping Trucks

» Stormwater Operations not staffed for 24/7 operations; organizational changes needed during emergencies for
operations greater than 48 hours to maintain continuous coverage

* Impact of canal levels and groundwater levels on drainage capacity and unwatering operations

* Importance of ILAs with Broward County, Lauderhill and adjacent communities to operate & maintain systems
* Emergency use of Broward County / FDOT drainage systems necessary when flood thresholds reached

* Use of emergency contracts to augment vactor/pump truck capacity

* Area commanders & pump masters to manage operations in each neighborhood

* Coordination of mutual aid support

* Airtags to track location of vendors/mutual support vehicles to augment GPS tracking of City vehicles

* Use of drones and helicopters for rapid assessments

* Debris clearing of stormwater systems to aid in water flow (Melrose Park ditch)

* Integration of Qalerts, GIS mapping, and recon teams for situational awareness (assessment and prioritization)
* Muck removal and debris management scheduled immediately following unwatering operations 26



Recovery Operations

Immediate Actions

* Temporary Pumping Plan for Melrose Manors with sump pits, pre-identified equipment,
and ILAs with Broward County and FDOT

* Accelerate Melrose Manors design and permitting to the extent possible
* Procure additional Vactor truck and 4”/6” pumps with hoses
* Work with IT to develop GIS tracking program to directly input recon data

27



Recovery Operations

Long Term Plan

* Review priorities for Stormwater Master Plan

* Tranche 1l
* Edgewood & River Oaks — In Construction
* Durrs & Dorsey Riverbend — Solicitation May 2023, start construction January 2024
* Progresso & Victoria Park - Solicitation May 2024, start construction January 2025
* Southeast Isles — Solicitation May 2025, start construction January 2026
* Melrose Manors — Design complete December 2024, solicitation January 2025, start construction September 2025

* Tranche 2 development — planning and design January 2025 — December 2027

Riverland Road Areas Harbor Isles/Inlet
Sailboat Bend Poinsettia Heights
Tarpon River South Middle River
Flagler Village

» Adjust staffing levels to prioritize and accelerate stormwater project execution (project
management) *



Conclusion

Although much more intense than any storm system is designed to handle, the
rain event of April 2023 demonstrated the City’s strong emergency response
capacity and the ability to quickly implement respond need to for robust
response plans to alleviate flooding

29
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