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TOWN OF LONGBOAT KEY

Canal Navigation
Maintenance Program
Update

Town Commission Workshop
June 17, 2024



TOWN OF LONGBOAT KEY

* [nitial 5YR costs to
dredge all canals to their
originally permitted
dredge depth and width

« Approximately -
$16,800,000

« Pay as you go

* Includes ad valorem

millage and non-ad
valorem assessments

Feedback #1

 Look for ways to reduce
costs 2



Previous Direction

Steps needed to advance plan
1. Resurvey

2. Staff and consultants to revise program concept and funding approach
A. Refine cost estimates through additional analysis

B. Provide options of cost with reduced effort options Refl ne $
C. Prioritize efforts throughout program time

3. Possibility of moving forward with Red (General Benefit) Canals
A. Establish a millage to continue to develop Seagrass Mitigation Area (4-acres)
B. Could be used for critical General Benefit Channel (Red) dredging

4. Present updated data and options to Commission

A. If approved, conduct community outreach — “Citizen feedback!” %
B. Present outcomes of community outreach to Commission
0o ®

5. Move forward with revised program and funding T




Project Objectives
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TOWN OF LONGBOAT KEY

« Understand the current condition of the Town's waterways
« Hydrographic survey and volume calculations
« Seagrass checks
« Navigability assessment

« Re-evaluate cost for the canal maintenance program

« Bring 2017 estimate forward to 2024 dollars
* Perform a new OPCC
« Optimize and Strategize



Order of Brief
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TOWN OF LONGBOAT KEY

Condition Assessment
Updating to 2024 Condition
New programmatic tools
Advancing the program
Summary and Results
Next Steps
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R Our New Consultants

TOWN OF LONGBOAT KEY

~#° FIRST LINE
K- COASTAL

Mark Stroik Jake Pierson
Founding partner and Project Founding partner and project
Manager engineer
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2024 Conditions Assessment



Bringing Previous Work Forward
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« 2017 — Cross-section survey of
16 canals

« 2024 — Investigatory

« Seagrass Investigation
* 11 of 16 canals affected
« 4.81 acres of mapped seagrass

* Channel Design History
« 96 Waterways
« 72 have permit history / design
« 24 have no permit history
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k on an editable festure to show its table of vertices.

Right ciic
When a feature i bound to this panel, dragging = rectangle to select vertices on the canvas vl enfy
select thase of the bound feature.

‘ Q Type tolocate (Ciri+K)




Bringing Previous Work Forward
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Maintenance Requirements Critical Assumptions
« 127,000 CY « Waterway status
* 96 waterways » Design parameters
« $12.0M dredging cost « Dredge volume

* Dredging cost
Required Mitigation
« 1 of 16 canals affected

* 0.21 Acres of habitat loss
« $1.0M mitigation cost



Updating to 2024
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1. Updating Survey
2. Canal Navigation Assessment Development
3. Seagrass Encroachment Check
4. Navigability Assessment

10
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TOWN OF LONGBOAT KEY

1. Updating Survey

2. Canal Navigation Assessment Development
3. Navigability Assessment
4. Seagrass Encroachment Check

1



7Y Island Wide Investigatory
W e Survey
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Survey Type — Investigatory
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Profiles

Purpose
« Fast & economical
» Centerline snapshot
* |ID target areas
* General idea
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Limitations

« Extremely accurate for
coverage areas only

« Assumptions must be made
* VVolumes are influenced by

assumptions

\ Blind Spots

L
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Brief look at data
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TOWN OF LONGBOAT KEY

1. Updating Survey

2. Canal Navigation Assessment
Development

3. Navigability Assessment
4. Seagrass Encroachment Check

15
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TOWN OF LONGBOAT KEY

Defining Navigability

Objective: Determine existing level of service for each waterway
for a particular class of vessel.

Functions

« Transiting
* Meeting/Overtaking
« Maneuvering & Docking

Utilization

Shallow draft
Bay boat
Offshore vessel

Center Console
Length — 24 ft

Beam -8 ft3in
Draft—2 ft 8 in
Power — Single 250 hp

Factors

Controlling draft
Controlling width
Impediments
Environmental exposures

16
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1. Updating Survey
2. Canal Navigation Assessment Development

3. Navigability Assessment

4. Seagrass Encroachment Check

17



Canal Field Assessment
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TOWN OF LONGBOAT KEY

Canal  Group: 5 Funding Category: Blue/Green/R
Subdivision: BAY ISLES UNIT 01 / COUNTRY CLUB SHORES UNIT 5 SEC 4
33 Cross Streets: Harbor Cove Cir / Putter Ln

Permit Depth; -5 MLW Permit Width: 40 FT Mapped Seagrass:
Utilization
Primary Use
Cq_t!ogﬂquoc Recreation (/::m Other | 1
Density of Water Actess Avg Vessel Beam Avg Vessel Draft
% 0% | gow’ [o0% <7 (’_ 7-104t afn (2-an
10+ ft 4+t
Structures
Adjacent Features

Bank[).[ ] Seawall| %] Riprap[ %] Mangrove/Veg| %] OpenWater( %] Shoal[o %]
Bank[ 5 ] Seawall [[(%] Riprap[ %] Mangrove/Veg| %] OpenWater| %] Shoal[ %

Damaged impediment
che Shoal Seagrass
) Dock/Lift Oyster
b " Overgrowth Revetment Notable Exposure
(" Wind
Navigation = oo
Navigability (Apparent Ubization) k-
Meeting/  Maneuvering/ Obstacle
Transiting Overtaking Docking Note:
Unrestricted / Marker Density ~ Marked Channel
As-expected / l/ None (7 As Permitted
Local Knowledge Required 4“’—1“"'
Conditionally Restricted R
ot /" preferred Alignmint
Recommendation
LT Lra FredC
o0 Hrany Mg ot i OL¢

18



Scoring Classifications

TOWN OF LONGBOAT KEY

A — Unrestricted

B — As Expected

C — Local Knowledge

D — Conditionally Restricted
F — Not Navigable




Canal Scoring and Grading
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Scoring Process Waterway
. FaCtOrS Characteristics
* Level of service .
. . : . Design Vessel Usage
¢ ObJeCtlve VS SUbJeCUVe Parameters Characteristic
. ~
- Fixed parameters Canal
* Variable parameters Score
/ \
Impediments Environmental
(Mangroves, Exposures

Docks, lifts) (Wind, Waves)

20



The different scores explained
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TOWN OF LONGBOAT KEY

Current score — Current score based on current conditions and
historic design.

Max score with Current Design — Best possible score based on
historic/permitted design parameters.

Max score with Maintenance Plan — Best possible score after
recommended maintenance is completed.

21



Canal Example — Good

R T — Condition

TOWN OF LONGBOAT KEY

Canal 33

Current Score: B-

Max Score with Current Design Score: A

22



Canal 33 — Overview

1A 00
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Permitted Channel Dimensions

5 T

360 Video
Q.0

ELEVATION (MLW)
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|
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T 40 -20 0 20 40
DISTANCE FROM BASELINE (FT)
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Canal 33 — Current survey data
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TOWN OF LONGBOAT KEY

Conceptualized Cross-section

ELEVATION (MLW)

240 -20 0 20
DISTANCE FROM CENTERLINE (FT)
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Canal Example — Poor

R T — Condition

TOWN OF LONGBOAT KEY

Canal 16

Current Score: D-

Max Score with Current Design Score: C+

25
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Permitted Channel Dimensions
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360 Video
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Canal 16 — Current survey data
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TOWN OF LONGBOAT KEY

>=1000 Permitted Channel Dimensions
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33

Funding Cotegorny
Crmen/Red

Congl Growpe 5 Saibefiwitbn BAY ISLES URET O /) COUNTRY CLUS SRS0RES UMIT 5 5EC 2

s Senat Harber Cowe OF [ Putle L

Prirnary thoge: MooringlDockope. Tronst
Donady of Wober Accema; $FE

Hofed Dormaps o Siucihues: Mo
WoAabie Eepaomret Wawes, Wend

mpecirman®Sy Hore

Awg Vol Besgerec 7 10 R
Ay Vel Dralt-2 - 4 F

Mopped Feogms: Hong
C T

— Design Paramaters

Canal Sheet Tool

Canal 33

£8

Emﬂun.ﬂnmﬂ_ﬂn Permitied Chorvss Demesraicr s
Permé Depite -5 LW 1
'E -
Prorrm wictth: 4 F1 i, 4 -
i ' r‘-'E' 7
Placesmerd Arso 8 . T ol
Exiating Parrits: S8-01 437883001 d — Maintenance Plan R Score After —— Work Status
Parmé Exprofon: 300005 - ;;-a:rmc:m.mj- 5 Maintenance
Cument Completed )
Largin of Concl: 1263 # Maintained Width: 40 FT Designed: Yes
s B- —> A :
Lo Maricingd: -o-axam Maintained Depth: -5 MLW Permitted: No
-2 H‘:I'f'i qtion Scom Monitaring Frenquency: | Year — W — | Mmitigated: Not Confirmed
s ity SeCem Survey Inlo Dredging Required: Yes Veseal Iransiting Funded: No
W with Cused Disaign Cument Scon Min Dredge Target: T8D ool A= Ainiesincled
. am:
A B- Suredy Do WL Survay Typo Number of Segments: | Draft: 3.5 Anticipated Completion: TBD
Moy 024 1M 5B Profilo
Y Dredge Length: TBD A~ Ureestricled
Tronaling: C - locl knowiedon o XI Ent, hom OFCC Additonal Work: Recommend shoal buoy until Notes:
i i ) oyl dredging con occur. Recommend marker
aatrg Ovaralking: 8 - As oapocied i et i Ml il i o st e adjustments once dredging is completed. e
P e Ak e e (st sm b e pa L A - Urvesticted
morsverngddocking: B - Al sapeched

Limiing Dhepth at st Survey: -2.2 1 MLW af STA 4440
siorear Deney: Danss

Hohes gl XY of 33F ord ke seest end I35 Saogrom obsenesd on (e norih hos
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TOWN OF LONGBOAT KEY

1. Updating Survey
2. Canal Navigation Assessment Development
3. Navigability Assessment

4.Seagrass Encroachment
Check

29



2017 Seagrass Survey

11 Canals with mapped
seagrass

4.85 acres of previously
mapped grass

 Mitigation required for
0.21 acres

30
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17 out of 21 Grass beds
visited
* 9 beds advanced or expanded
* 5 beds retreated or contracted
* 3 beds seemed stable

Noted Seagrass Changes

Stable
18%

Advance
53%

Retreat
29%

31
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Advancing the Program —
The Next Steps



Navigability Assessment Results

Existing island wide Condition after completing
conditions proposed maintenance
Current Canal Grades Max w/ Recommended Maint.
35% 60%
30%
25% 29% 2o o0 >0%
oo 40%
15% 30%
17% 17%
10% 20% 26%
>% 6% > 10% 14% 3% 0%
0% 0%
a@'@b & & ‘szg, g\&e @6@ : -:}zb t}ab abq"a @ %‘5@
& oA & & a & R & & o
S v > » & S W N N &
v © & & < % ® & &L =
C & & S <
£ &
(JO (_;0
\Y) Q
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Examples of Engineering

D e Adjustments

TOWN OF LONGBOAT KEY

« Centerline realignment

 Removed canals from the program *(Next Slide)

« Combine canals for added value

* Truncated canals to remove unnecessary service areas
Increase/decrease depth

Increase/decrease width

* Eliminate non-productive work

Disregard minimal material at canal terminus

34



. . Fy T Canal Removal and Change

i
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ot AR R e Map (zoomed option)
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Canal Updates
 compined
|08 |Combined| e

—— No Change




. e Construction Cost Estimates

TOWN OF LONGBOAT KEY
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Simplified OPCC (2017 data) Production Model OPCC (2017 data)
Quantity 127,000 CY Quantity 127,000 CY
Mobilization $5.28 MM Mobilization $550,000
Unit Price $53.14/CY Unit Price $74.25/CY

($50.12 — ($54.72 —

$62.84) $108.98)
Total Cost $12.03 MM Total Cost $9.98 MM
Effective Rate $94.83/CY Effective Rate $78.67 / CY

36



Production Based OPCC 2017 Vs.
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TOWN OF LONGBOAT KEY

2024

Production Model OPCC (2024 data)

Production Model OPCC (2017 data) Pre-strategy Dredging
Quantity 127,000 CY  (—— Quantity 62,000 CY <{—
Mobilization $550,000 Mobilization $490,000
Unit Price $74.25/CY Unit Price $91.29/CY

($54.72 — ($57.99 —
$108.98) $238.36)
Total Cost $9.98 MM Total Cost $6.15 MM

Effective Rate $78.67 / CY Effective Rate $99.01/CY

37



Canal

33

7§ T

_

Canal Group; 5 Subaclivision: BAY ISLES UNIT 01/ COURNTRY CLUR SHORES UNIT 3 5EC 4
Funding Celepary: Crass Streafs: Horbar Cawe Cir f Putter Lny
GraenRed

_E ;-EI-ED Conditions:

Densty of Water Access: 0%
Moled Darmage fo Siechunes: Mo
Holable Exposuies Waves, Wind

rmpaecirmenis: Mors

Frinary Usage: Mooring/Dockage, Transit

Avey Vessel Bearn: 7. 100

Awig Vessel Draft: 2- 4 f
Mopped Seagross Mone

Mopped

— Design Parameters

reafing/Cvartaking: B - As expacted
Maoneuvering/docking: B - As expectad

Mareer Density: Dense

E!EUDQ.EEIJI.I‘.L[DLQ Perrrilled Channe Dimeniions
Perriit Depth: -5 MLW -
z ]
Parmmit Width; 40 FT 3 . == sl
H i I\_"_;' =
Flacernent Aneo: £ 2 2
: 1
Existing Permifs: 58-01 437883-001 [
. - ) T [ 2 =
Permit Expirotion: 342072005 CIESTANEE FINIM BASELINE (FT)
Length of Canal: 128210
Last Martained: x-ocxxo
Canal Moy Scors Survey Info
M with Cument Design Cument Scara
A B_ Survey Date Walume Sureay Typa
ar 2024 136 cy 6 Profie
Trarsifing: C - locol knowledge Est, frarm CFCC
2019 cy Tyl

“Whyme presenbed mpnessnt: iatol volsme 1o permitied derign, T
penmithed design e, volsmes 0se bosed onmainienonos plon belge:

urmiting Despit of last Sureey; <22 I MLW af 5TA 4+40

Motes: split 33 af 33F and make west end 33-3. Seagross obdersad on the rarth tae

Shaet Last Updated SA2034 by | Fiersan, FFSE Ling Cossta

Tools Put to Work

Targeted Plan

Maintain for 3.5 ft draft x 8 ft Beam
e Minimum 4.5 ft MLW
Minimum width 24 ft

* Maintain permitted depth (5.0 ft MLW + 0.5

ft OD)
* Ignore >4.75 ft MLW (m—

« Maintain permitted width (40 ft with 2:1

slopes)

Nav, Score After

Maintenance
Current Completed

B- =—=> A

38



Tools Put to Work

TOWN OF LG‘QGE[IAT KEY

Number of Targeted

No Dredging Required Pay Quantity 62,000cy 40,000 cy
Remove Channel 7
Max w/ Recommended Maint.
Increase Dimensions 5 0%
_ _ 50% 56%
Reduce Dimensions 22 20%
Eliminate Non-Productive 21 0%
Dredging 27 .
10% 14% 3% 0%
0%
O o) o
{\C“Q ?S}a \Q»b%e ¢@® \q’_.f‘?e\ ¢
& S o & @'3&
\b& st ,3«.\"9 -\@Q‘ o~
¥ ® .:\6-’ ’\'D{{b Qix\
< @’“’
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Pre-strategy vs Targeted
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TOWN OF LONGBOAT KEY

a C

Maintenance

Production Model OPCC (2024 data) Production Model OPCC (2024 data)
Pre-strategy Dredging Targeted Maintenance
Quantity 62,000 CY (= Quantity 40,000 CY (—=
Mobilization $490,000 Mobilization $330,000
Unit Price $91.29 / CY Unit Price $83.75/ CY
($57.99 — ($57.93 —
$238.36) « $128.23) ——
Total Cost $6.15 MM Total Cost $3.68 MM

Effective Rate $99.01 / CY Effective Rate $92.00/CY
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Summary
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Programmatic Cost Summary

GBOAT KE
Category 2023 Update Advanced Update
Dredging Cost $ 12,030,000 $ 3,680,000 Remember:
* Volumes are rough
Permit, Design, Management $ 1,860,000 $ 900,000 * Efficiencies available
____________________________________________________________  Shoal rates TBD
2025 Dredging Cost $ 13,890,000 $ 4,580,000 - Seagrass is changing
« Extend program to 10
Mitigation Cost $ 1,020,000 $ 3,600,000 — yrs
Adjustment for 2028 $ 1,890,000 $ 1,070,000
~Initial Construction $ 16,800,000 $ 9,250,000
Estimated Cost (2028)
10 yr Maintenance Cost TBD TBD —

No’g[e: .ccl)st reductions for seagrass mitigation could include beneficial use of dredge
materia

42



New Tools for the Program
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TOWN OF LONGBOAT KEY

* |[sland-wide baseline survey

« Canal sheet planning & discussion tool

* Production-based dredge estimating model
« Advanced design, ready for modifications

* Beginnings of “boat view”
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Future Project Planning

. R L {
...l:- . < " ]
e L)
] S

TOWN OF LONGBOAT KEY

« Synchronize dredge & mitigation projects for savings
* Develop annual maintenance cost

* Advance program
 Strategize project sequencing
« Develop project one (most needed)
* Initiate monitoring plan

44



Guidance from Commission
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TOWN OF LONGBOAT KEY

* Move forward based on updated OPCC
* Work with finance to finalize assessments

» Continue development of canal assessment tools/ boat view
(GIS)

« Seagrass mitigation area creation?

45
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Questions?

46



Production Model OPCC - How

N e
GBOAT KEY

Production Model OPCC Calculation
Diedgeis Design Volume

Transportation Equipment
+ Allowable Over-dredge

Offloading Equipment

Trucking Equipment Pay Quantity

Crew
+ Fuel & Expenses

Daily Cost

(Daily Cost x Duration) / Pay Quontity@

It’s Done

Production
Factors
Dredge size
Dredge speed

Cut geometry
Non-pay 60 Parameters

Re-dredge X 96 Waterways

Sail speed
Sail distance
Positioning
Delays
Offload speed
Offload capacity
Truck loading
Trucking distance
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Dredge Cost by Group and

W Category

TOWN OF LONGBOAT KEY

2025 dredge costs for Production Model OPCC (2024 data)
Targeted Maintenance

m Direct Benefit (Blue) General Benefit (Green & Red)

1 $800,000 $73,000
2 $194,000 $0

3 $394,000 $346,000
4 $292,000 $0

3} $103,000 $1,180,000
6 $236,000 $0

7 $31,000 $29,000

Totals $2.05 MM $1.63 MM

48



Maintenance Plan Cost
Reduction Table
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TOWN OF LONGBOAT KEY

Parameter Pre - Strategy Targeted Maintenance

Pay Quantity 199 cy 185 cy
Non-Pay 90 cy 50 cy
Total Dig 189 cy 235 cy

Effective $/cy $ 100.47 / cy $87.58/cy

Dredge Cost $ 19,983 $ 16,167
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TOWN OF LONGBOAT KEY

Maintain suitable navigability for a particular waterway for a
particular class of vessel.
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