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OS Program Overview

« To fulfill the need of long-term flood protection for basins throughout
the 16-county region, a flood protection level of service (FPLOS)
program has been established.

* Mission:

* ldentify and prioritize long-term infrastructure improvement

needs

« Develop an implementation strategy

« Goal: to assure that each basin can maintain its designated FPLOS,
in a technical and cost-effective manner, in response to population
growth, land development, sea level rise and climate conditions

change.
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Study Area

« Primary Areas of interest for this FPLOS are the C2, C3W, C4, C5, and
C6 watersheds

- C2: + G5

* Primary Canal: Snapper * Primary Canal: Comfort
Creek Canal Southfork

* Primary Outfall: S22 * Primary Outfall: S25

« C3W: + C6:
* Primary Canal: Coral * Primary Canal: C6 Canal

! , Gables Canal (Miami Canal)
CA4 Detention  jgF5 - ot 4 ) .
Basin ey et | * Primary Outfall: G93 * Primary Outfall: S26
C5' L N SS * Primary Canal: C4 Canal

(Tamiami Canal)
* Primary Outfall: S25B

» Considering significant interconnectivity of these watersheds and
capability of MIKE SHE/MIKE 1D as a regional modeling platform, all
watersheds were combined in a single model

W
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« Model Domain . PR N s k B reve
 Covers C2 through C6 Watersheds A &1V b <A o
« From WCA/ENP wetlands to coast =K/l it L w’%ﬁ [ coman
Basin Lo
o 250ft model resolution
« 2020 Memorial Weekend Event ‘ﬁ(
* Validation Period

 From C7 Canal to boundary of C2 1= & 11 ] e
» Calibration Period : &f_ |
« 2017 Hurricane Irma Event
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Sign Storm Setup

 Rainfall Events

« 100-, 25-, 10-, and 5-year 3-day
storms

« Surface Water Boundary Conditions

« TW conditions were prescribed at the
structures S26, S25B, S25, G93, and
S22

(ft-NAVDSS)

Water Elevation
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Igh Storm Setup — Future Conditions

Land use

for vacant and old parcels

Overland Parameters
« Adjusted Manning’s n, detention storage, runoff

coefficient based on LU classification

Topography

Raised vacant and old parcels to
map

Reduced 10% of raised parcel to account for onsite
storage

Groundwater

Added MDC'’s future for 1ft
SLR (May 2040) to existing GW levels

GW withdrawals based
on MDC WASD estimates

Surface Water

Increased initial conditions and boundary conditions to
account for SLR (+1, +2, +3 ft)

Added “ ” from MDC with cross-sections
matching TOB criteria

Legend
Urban Development Boundary
Major Roads
M1D Network
— M1D Network
Future Landuse Changes
1100
11200
I 1300

C2, C3W, C4, C5, C6 FPLOS
for Current and Future SLR




y Metrics

« SFWMD developed 6 FPLOS performance metrics (PMs) to quantify the level of
flood protection provided within a watershed for current and future conditions

 Provides ability to quantify changes in flood protection as a result of SLR

PM #1 Maximum stage in primary canals

PM #2 Maximum daily discharge capacity through the primary canals

PM #3 Tidal structure flow performance

PM #4 Peak storm runoff — maximum conveyance capacity of the watershed
PM #5 Frequency of flooding — stage-based LOS for sub-watersheds

PM #6 Duration of flooding

C2, C3W, C4, C5, C6 FPLOS
for Current and Future SLR




lts — C2 Watershed
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2 Watershed

-
 PM1 — Maximum Stage and Bridge Low Chords — Snapper Creek Canal
|

| Current Conditions | SLR1 | SLR2 SLR3
Elevation (fti-NAVD)
Location Description Low Chord | Bridge Top | 100yr  25yr 10 yr Syr 100yr  25yr 10 yr 5 yr 100yr  25yr 10 yr 5 yr 100yr  25yr 10 yr Syr
Turnpike entrance from} ) 0 1618 | 565 508  4se 437 | 606 531 5 273 | 64 581 532 5 581 625 58 56
SW Bth Street
Turnpike north bound 7.26 1076 | 567 515 474 442 | 608 539 507 477 | 643 5B 536 506 | 678 622 5891 563
exit to SW 9th Street
north bound entrance 957 13.93 578 519 475 444 | 602 548 509 477 | 641 58 538 51 | 675 621 58 564
to Turnpike
g‘:ﬁth Avenue (Bird 557 746 578 519 475 444 | 602 548 509 478 | 641 5B 538 509 | 675 621 59 564
g‘:; E;th Avenue (Miller] o o5 1206 | 582 52 473 441 | 608 55 51 475 | 638 582 541 51 67 621 589 563
SW 117th Ave B96 1286 | 578 516 469 435 | 605 548 507 473 | 634 579 539 507 | 666 618 587 56
SW 107th Avenue 8.06 1226 | 573 506 46 428 | 602 545 501 467 | 629 576 536 504 | 662 615 584 557
= FENEISHNSEY 7.08 1013 | 568 5 453 421 | 598 54 436 462 | 624 572 532 5 | 658 612 58l 55
SW 99th Avenue B.06 10.21 567 497 449 415 | 598 539 494 46 | 623 572 532 49 | 657 611 581 553
R/R west of SR 874
/R west o 5.43 983 561 488 44 405 | 594 535 48 454 | 519 568 528 495 | 655 608 578 55
Express Way
SRE74 109 139 558 48 436 402 | 592 532 48 451 | 617 567 526 493 | 653 607 577 549
SWET Avenue 5.96 868 552 475 4326 392 | 589 526 48 445 | 613 565 522 489 | 651 605 576 547
SW 79th (Kings Creek
P (Kings Creek) 6.68 8.56 545 467 416 382 | 587 521 475 44 | 611 563 519 48 | 649 603 575 545
SW 77th Avenue 6.07 1056 | 542 463 41 375 | 585 517 471 436 | 611 561 517 483 | 648 602 574 544
Palmetto E W
imetto Brpress WEVEL g 1376 | 538 458 404 37 | 583 514 4s8 432 | 618 559 515 481 | 665 607 573 549
Ramp (combined)
Behind Dadeland Mall | 7.46 811 538 457 403 369 | 58 513 467 432 | 617 559 515 48l | 665 606 573 55
SW 72nd Avenue 7.51 1276 | 534 453 398 364 | 58 511 458 429 | 617 558 513 479 | 665 606 571 548
SW 70th Ave 829 136 53 448 393 359 | 578 507 461 426 | 615 556 511 477 | 664 605 57 546
US1 < Metro Rail
- Mietre R 911 1196 52 442 38 346 | 575 504 458 423 | 614 554 509 476 | 663 603 569 544
[combined)
SW 67th (Ludl
P (Ludiam) 878 1308 | 519 428 378 345 | 572 5 455 419 | 612 553 506 474 | 662 602 567 542
SW 88th Street and SW
restan 416 BEI 503 417 361 33 | 567 492 446 409 | 609 548 501 469 | 659 6 565 541
57th Avenue
*Highlighted cells indicate the stages exceed the bridge low chord O R




ts — C2 Watershed

Creek Canal

« PM1 — Maximum Stage and Bridge Low Chords — Snapper
|

| Current Conditions | SLR1 | SLR2 SLR3
Elevation (ft-NAVD)
Location Description Low Chord | Bridge Top | 100yr  25yr 10 yr Syr 100yr  25yr 10 yr 5 yr 100yr  25yr 10 yr 5 yr 100yr  25yr 10 yr Syr
T ike ent f
HINPIRE SAMENCEIOM L 45 45 1618 | 565 508 469 437 | 606 531 5 473 | 646 581 532 5 581 625 587 56
SW Bth Street
Tu_rnpnke north bound 796 I - —_— - - - - e Seme = == == === = =7 6.22 591 5.63
exit to SW 9th Street 20
narth bl:l-l..lnd entrance 057 75 6.1 cg S ga
to Turnpike 18
SW 40th A Bird
' venue (Bir 557 ® 75 621 59 564
Drive) S 16
SW 56th Avenue [Miller @
837 o 7 6.21 5.89 5.63
Drive) X 14
SW 117th Ave B.96 5 12 66 6.18 5.87 56
SW 107th Avenue B.06 E 62 6.15 5.84 557
SW 7INa TSUn=en e 510 58 612 581 554
SW 98th Avenue B.06 5 8 57 6.11 5.81 5.53
R/R west of 5R B74 =
.43 55 6.08 578 55
Express Way E 6
SR 874 109 o . 53 6.07 577 5.49
o
SWET Avenue .96 1 51 6.05 576 547
i 2
SW 759th (Kings Creek) 668 I 49 6.03 575 5.45
Avenue
SW 77th Avenue 6.07 0 N 6.02 574 5.44
Poimetio Exoross Wan s Current Conditions SLR1 SLR2 SLR3
o [mm;}ine 5 ¥ 71 65 607 573 549
£ W 100 yr Design Storm M 25 yr Design Storm M 10 yr Design Storm 5 yr Design Storm
Behind Dadeland Mall 7.46 65 6.06 573 55
SW 72nd Avenue 751 12.76 5.34 453 388 3.64 58 5.11 464 429 6.17 5.58 513 479 6.65 6.06 571 5.48
SW 70th Ave 829 136 53 448 383 3.59 578 5.07 461 426 6.15 5.56 511 a77 6.64 6.05 57 546
51 + Metro Rail
- VIEto Rl 9.11 11.96 52 442 38 346 | 575 s04 458 423 | 614 554 509 476 | 663 603 569 544
[combined)
SW E7th {Lud]
Avenue (Ludiam) 878 13.08 5.1%9 4329 378 345 572 5 455 419 6.12 5.53 5.06 474 6.62 6.02 567 542
SW BBth Street and SW
restan 416 889 503 417 361 33 | 567 492 446 409 | 609 548 501 489 | 659 6 565 541
57th Avenue
*Highlighted cells indicate the stages exceed the bridge low chord O R




Sults — C2 Watershed

 PM2 — Maximum Discharge Capacity (12-Hour Moving Average)

70 70
100-year Storm —— Current Conditions 25-year Storm —— Current Conditions
— &0 JR—T &0 —— 51
Current Conditions SLR1 SLR2 SLR3
5LR2 SLRZ
100-yr 100-yr 100-yr 100-yr 50 ——SLR3 =0 S—
Inflow Locations = 5 4
i v
Start of Sng -566.1 -77389 -122.2 -66.1 = =
& 30 & 30
Future Con - -403.9 -367.8 -178.7 ] T
Qutflow Locations g 20 é 20
Coral Way -87.4 -78.2 -18.7 -25.2 . 0 i
SW 132nd 166.4 1619 106.5 66.3
5112 (cfs) o 0 o o 0 a
522 Total A 3163.5 28316 27345 267356 10
Watershed Summary 140t 150ct 160t 170ct 180ce 190t 2000t 21-0cr 220t 230c 24-Oct i4-0ct  150ct  160ct  17O0ct 180t 190 2000t 21-Occ 220t 23-0ct 24-0ct
Basin Area 70 70
L’rq mi ] 226 S 228 328 lﬂ—year Storm = Current Conditions S‘Year Storm — Current Conditions
— 60 —— LRI &0 —— iRl
Peak Wate 724 7749 63 56.3 &1 30 SLR2
50 — LR 30 — SLR3
= =
v W
= =
& & 30
5 :
= Ee
3 o 2
o
-10 -10
14-Oct  150ct  160Oct  17-Oct  18Oct  190ct  200ct  21-0ct 220t 23Oct  24-Oct 14-0ct  150ct  16-Oct  17Oct  180ct  180ct  200ct 21-Oct 22-0ct 230ct 24-Oct

C2, C3W, C4, C5, C6 FPLOS
for Current and Future SLR
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Flow (cfs)
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sults — C2 Watershed

3,000.0

« PM3 — Structure Performance (S22)

Ry — _ The increase in TW levels due to SLR,
) ‘\\ -z decreases the head differential at the
S 15000 ¢ structure and inhibits the flow out of the
= e E basin, potentially creating additional

. e A s00 2 flooding upstream of the structure as

e ;';';";'.'.'I:i:.‘.-’--’-fff'f" shown in PM #1.
‘:. - ‘ 3.00

Max Q —@— 100yr/3day —@— 25yr/3day 10yr/3day —@— Syr/3day

MaxTW  ----k--- 100yr/3day ----&--- 25yr/3day 10yr/3day ----k--- Syr/3day C2’ CSW’ C4’ C5’ C6 FPLOS

MaxHW  —_m--100yr/3day ——M--25yr/3day 10yr/3day --M-- 5yr/3day DRAFT fOI‘ Current and Future SLR



Sults — C2 Watershed
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Results — C2 Watershed

» PM 5 — Maximum Flood Depth

Urban Flooding Depth Difference of SLR +3ft and Current Conditions for
the 100-year Storm in the C2 Watershed
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lts — C2 Watershed

* PM 6 — Maximum Flood Duration

Canal flood duration determined using reference elevation of
municipal pump off trigger elevation (5 ft-NGVD/3.43 ft-NAVD).

Urban Flooding Duration Difference of SLR and Current Duration (hours)
Conditions for the 100-year Storm in the C2 Watershed Current Conditions Current Conditions
Design Storm w/ 2.23 ft-NAVD w/ 3.43 ft-NAVD SLR1 SLR2 SLR3
Reference Elev. Reference Elev.
100-yr 281.8 119.6 162.1 | 282.6 | 420.6*
25-yr 184.3 67.6 108.2 | 217.7 | 410.4*
10-yr 140.3 40.8 68.6 149.8 | 408.3*
A Tp— S-yr 101.6 24.9 47.1 | 120.1 | 398.1*
) ~3 4 L:’ *Canal stages do not recede past the Reference Elevation after the storm and therefore the storm duration is
‘! & ! -ﬂ'% L longer than the values provided.
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ults — C2 Watershed

* PM 6 — Maximum Flood Duration

Canal flood duration determined using reference elevation of
municipal pump off trigger elevation (5 ft-NGVD/3.43 ft-NAVD).

Urban Flooding Duration Difference of SLR and Current Duration (hours)
Conditions for the 100-year Storm in the C2 Watershed Current Conditions Current Conditions
Design Storm w/ 2.23 ft-NAVD w/ 3.43 ft-NAVD SLR1 SLR2 SLR3
Reference Elev. Reference Elev.
100-yr 281.8 119.6 162.1 | 282.6 | 420.6*
25-yr 184.3 67.0 108.2 | 217.7 | 410.4*
10-yr 140.3 40.8 68.6 149.8 | 408.3*
2-yr 101.6 24.9 47.1 120.1 | 398.1*
- . g a8 o e ' *Canal stages do not recede past the Reference Elevation after the storm and therefore the storm duration is
) '.; v Y .ti B longer than the values provided.
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ults — C2 Watershed

* PM 6 — Maximum Flood Duration

Urban Flooding Duration Difference of SLR and Current
Conditions for the 100-year Storm in the C2 Watershed

Canal flood duration determined using reference elevation of
municipal pump off trigger elevation (5 ft-NGVD/3.43 ft-NAVD).

Duration (hours)

Design Storm

Current Conditions

Current Conditions

w/ 2.23 ft-NAVD w/ 3.43 ft-NAVD SLR1 SLR2 SLR3
Reference Elev. Reference Elev.
100-yr 281.8 119.6 162.1 | 282.6 | 420.6*
25-yr 184.3 67.0 108.2 | 217.7 | 410.4*
10-yr 140.3 40.8 68.6 149.8 | 408.3*
- S-yr 101.6 24.9 47.1 120.1 | 398.1*
| SW 8ST a
o - - - *Canal stages do not recede past the Reference Elevation after the storm and therefore the storm duration is
§ P A “ n > longer than the values provided.
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sults — C5 Watershed
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Results — C5 Watershed

-
 PM1 — Maximum Stage in Comfort Canal Southfork (100yr/72hr storm)
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esults — C5 Watershed

« PM2 — Maximum Discharge Capacity (12-Hour Moving Average)

e Little to no reduction in 100-year Storm
the basins ability to
discharge.

— Cument Conditions o 25"}'Ear Storm

* Shifting of the peaks with
increasing SLR.

e Caused by increasing
overtopping of the
structure during the
peak of the surge
event
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asults — C5 Watershed
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Results — C5 Watershed

* PM 5 — Maximum Flood Depth Urban Flooding Depth Difference of
SLR and Current Conditions for the

100-year Storm in the C5 Watershed
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Results — C5 Watershed

 PM 5 — Maximum Flood Depth

Urban Flooding Depth Difference of
SLR and Current Conditions for the
100-year Storm in the C5 Watershed
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Results — C5 Watershed

 PM 5 — Maximum Flood Depth

Urban Flooding Depth Difference of
SLR and Current Conditions for the
100-year Storm in the C5 Watershed

17 S

NW 14 §

Legend

Major Roads

- JcseasiN

i Modeled Branches
I \Vater
100yr/72hr SLR3
Overland Flooding Depth Difference (ft)

_ Less than -0.5
| ]-05-01
| Jo1-025
| lo25-05

05-1
1-15
1.5-2

Z
~
o
2
z
NW 7|ST
5 | 8
< u
1z 2
2 5
z :
»
~N
<
m
s FLAGLER
]
2

M1 i
MDC 5ft LIDAR

ANAVD,

n

“low:13

L y
_ﬂ.ﬁ C2, C3W, C4, C5, C6 FPLOS (Hm
O e for Current and Future SLR

chen moore and associates



Results — C5 Watershed

« PM 6 — Maximum Flood Duration
Urban Flooding Duration Difference of SLR +3ft

and Current Conditions for the 100-year Storm
in the C5 Watershed
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Results — C2 Watershed

 PM 6 — Maximum Flood Duration

While overtopping of the Comfort Canal presents a
major flooding concern, it also provides drainage that

N 0 reduces duration for areas directly adjacent to the
2 canal.
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eliminary Mitigation Strategies

'

B (C1|WE ST;BASIN |

C-9 EAST;BASIN
B L U h .
| BISCAYNE BAY,BASIN
o

‘C:7/BASIN}

NORTH|BISCAYNE |BAY,BA SIN

L MIAMI RIVER BASIN |
C-5BASIN ¢

DA*1:REVISAR'BASIN
C-3WEST(BASIN N
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Au“_

- , DAT2'REVISARIBASIN
C1100WE ST{BA SIN

] _u‘
ey e
e " DA3°REVISAR'BASIN

C100JEAST(BASIN

4

R

BASINS IN STUDY
| ADJACENT BASIN

BASIN

EASTERN (TIDAL)

CENTRAL (UPLAND)

WESTERN (ROCK MINES)

1. 522 hardening (Raise the overtopping and bypass
elevations, add tie-back levees/floodwalls)

2. Forward pump station

3. Canal re-alignment

1. Raising canal embankments in problem areas
2. Temporary storage in parks/golf courses

3. Municipal pump station (including pumping
from Ludlam Glade contributing basin up to Coral

1. Acquire storage in western mining
lakes with water control structures in
Bird Drive Extension Canal to convey
water to storage facilities

c2 Gables Canal)
4, Extend SW 157th Avenue Canal to the C4 Canal
5. Sub-dividing the C2 Watershed to increase
discharge potential
1. G93 hardening (Raise the overtopping elevation) 1. Raising canal embankments in problem areas
aw 2. Additional salinity structure or storm surge/tidal 2. Temporary storage in parks/golf courses
barrier at the end of the C3 Canal (potentially with
navigational accessibility)
1. 525B Structure Upgrades — raising the overtopping 1. Raising canal embankments in problem areas 1. C4 Emergency Detention Basin
elevation, adding tie-back levees 2. Temporary storage in parks/golf courses Expansion
2. Adjust forward pump operations to allow for 3. Municipal pump station improvements — 2. Acquire storage areas in western
ca discharge under higher downstream conditions increasing pump capacity mining lakes (Central Lake Belt
4, Improved operations for 53380 to keep water Storage Area) with conveyance
west structures connecting to C4 Canal
1. 525 replacement (Remove culvert and construct 1. Raising canal embankments in problem areas 1. Improvements to 5254 to allow
spillway in same |location with tie-back 2. Municipal pump stations inter-basin connection with C4 Canal
levees/floodwalls)
5 2. 525 replacement (Remove culvert and construct
spillway in location with higher elevation and with tie-
back levees/floodwalls)
4, Forward pump station
1. 526 Hardening (Raise the overtopping and bypass 1. Raising canal embankments in problem areas 1. Acquire storage areas in western
elevations, add tie-back levees/floodwalls) 2. Construct municipal pumps for Hialeah and mining lakes (North Lake Belt Storage
2. Adjust forward pump operations for SLR scenarios Doral Area) with conveyance structures
c6 3. Potential retrofit of existing forward pump stations 3. Temporary Storage in parks/golf courses connecting to C6 Canal

4, Floodwalls, sector gate, and pump station at the
mouth of Miami River

4, Improvements and operational changes to G72
to discharge to C7 Canal during storm events




liminary Mitigation Strategies — C2 Watershed
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Iminary Mitigation Strategies — C2 Watershed

12 4IBS'MS

Legend Tidal Improvements
DEM

Value * Increase existing structure elevation to

' -L;"‘" prevent overtopping

o e - Add tieback levees and floodwalls to

| y prevent flooding of the area and short-
circuiting of the water around the
structure (flanking)

 Install a forward pump station to help
reach the design discharge while gravity
discharge is limited under storm surge

and SLR conditions

C2, C3W, C4, C5, C6 FPLOS
for Current and Future SLR




ary Mitigation Strategies — C2 Watershed

Historical C2 Canal Tidal Improvem

Adding bends in the
channel to dissipate
storm surge energy
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y Mitigation Strategies — C2 Watershed
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eliminary Mitigation Strategies — C2 Watershed

Western Improvements
C-4

» Bird Drive Recharge Area could provide Pennsuco’ | Detention
flood relief for multiple basins (C2, C3W, P aseu R : R
C4, and C5) Tamiami Trail

Bird Drive

 Provide relief when C-4 Detention Basin Recharge
reaches capacity Area

» 100-year/72-hour for current ML 2
conditions

« 25-year/72-hour for SLR +1 ft Y _
‘T‘M-DWest

| Well Field
=) Lo
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Preliminary Mitigation Strategies — C5 Watershed
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Tidal Improvements
» Replace structure at current location
« Add tieback levees and floodwalls to
prevent flooding of the area and short-
circuiting of the water around the
structure (flanking)
* Relocate and replace structure at alternate
location
« Add tieback levees and floodwalls to
prevent flooding of the area and short-
circuiting of the water around the
structure (flanking)
 Install a forward pump station to help reach
the design discharge while gravity
discharge is limited under storm surge and
SLR conditions
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Preliminary Mitigation Strategies — C5 Watershed
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nary Mitigation Strategies — C5 Watershed

Western Improvements

 Reconsider connection with the C4
Canal under certain conditions:

* While western storage is being
utilized (i.e. pumping into the C4
EDB)

* |[f no overtopping of the C5 structure

IS occurring (i.e. no saltwater
Intrusion)

* |f stages in the C4 are not at critical
stages (less than pump-off trigger for
municipal pump stations)

« Would require replacement of the
existing S25A structure

C2, C3W, C4, C5, C6 FPLOS
for Current and Future SLR




2ps

* [nitial cost estimation of mitigation
strategies

e Phase 2

« Evaluate the mitigation strategy
projects with modeling

« Working with
municipalities/stakeholders
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Chen Moore Team:

Brent Whitfield, PE, ENV SP
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Hongying Zhao
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Sashi Nair

Lichun Zhang
Francisco Pena Guerra
Ana Carolina Maran
Akin Owosina
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