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Longbeach Village Drainage Study Update
Public Works Director, DMK Associates

The Town engaged the services of DMK Associates, to conduct an
evaluation and assessment of the stormwater system in the Historic
Longbeach Village on the North end of the island. This evaluation includes
determination of the level of service provided by the existing system and to
make recommendations to improve the performance of the overall
drainage system for the Village.

12-5-16 Memo, Public Works Director to Manager;

December 2016, DMK Associates Report, Longboat Key Village
Stormwater Evaluation and Alternative Analysis

None, informational only.



MEMORANDUM

Date: December 5, 2016

TO: Dave Bullock, Town Manager
FROM: Juan Florensa, Public Works Director
SUBJECT: Longbeach Village Drainage Study Update

The Town engaged the services of DMK Associates, to conduct an evaluation and
assessment of the stormwater system in the Historic Longboat Village (Village) on the
North end of the island. This evaluation includes determination of the level of service
provided by the existing system and to make recommendations to improve the
performance of the overall drainage system for the Village.

As a result of a study conducted in 2002, the Town performed drainage improvements to
alleviate flooding in the Village. Improvements included the construction of stormwater
pipes, drainage inlets, manholes and Tideflex® valves designed to assist in keeping tidal
waters from entering the stormwater system.

Sample picture of valve

The design level of service for the project was to keep the crown of the local streets clear
from stormwater during a 10 year 24-hour rain event (7 inches of precipitation) coinciding
with a tide elevation of 1.5 feet. Although the project helped to improve the historic
flooding problems, there are portions of the Village that continue to hold water during high
tides and rain events.

DMK Associates was asked to evaluate the performance of the existing stormwater system
and make recommendations to the Town to determine potential solutions for this nuisance
flooding. The consultant was asked to incorporate the impacts of Sea Level Rise (SLR) in
their report.

Kreg Maheu, PE, DMK Associates, is prepared to provide a PowerPoint presentation and
discuss the attached report and Evaluation and Alternatives Analysis.
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Background

As a result of a study conducted in 2002, the Town performed drainage improvements to alleviate
flooding in the Longboat Key Village. Improvements included the construction of stormwater pipes,
drainage inlets, manholes and Tideflex® valves designed to assist in keeping tidal waters from entering
the stormwater system. Although the project helped to improve the historical flooding problems, there
are portions of the Village that continue to hold water during high tides and rain events. DMK Associates
has been asked to evaluate the performance of the existing stormwater system and make
recommendations to the Town of Longboat Key to determine potential solutions for the flooding.

Existing Conditions Assessment

The design documents and construction plans from the previous project in 2002 were obtained from the
Town. In those documents were copies of the original ICPR (Interconnected Pond Routing) computer
model for the stormwater system. This model was re-created in ICPR using the same modeling
parameters and the model was executed. The reported design high water elevations from the previous
engineering design were slightly different than the reported design high water elevations in the newly
executed model run. It is believed that this is due to updates to the ICPR modeling software.

As part of the previous project, Tideflex® valves were installed on some outfalls to prevent high tides
from backing up into the stormwater system and creating a phenomenon called “sunny day” high tide
flooding. Flooding of streets and yards can occur even when no rainfall has taken place. Higher than
normal tides occur, causing water to back up into the system thereby causing flooding without a rainfall
event.

Refinements to the new model were required to reflect the actual conditions in the Village. Using as-
built information obtained from the Town, the model was revised to show the correct lengths of pipe,
pipe inverts, etc. Tideflex® was contacted and a representative from the company met with DMK and
the Town onsite. Headloss vs. Flow data was then received from Tideflex® that would assist in evaluating
the effects of the valves on the ICPR model design high water elevations. These charts are located in the
appendix. The data from the charts was used to revise the model to add in the headloss effects of the
Tideflex® valves. On the outfall pipes where no Tideflex® valves were installed, a “clip” was modeled on
the downstream side of the pipe to reflect the affects of encumbrances of the pipe outfalls including but
not limited to existing invert elevations, changes in adjacent grade or mangroves that grow in front of
the pipe outfalls. The model was then executed to determine the design high water elevations with the
effects of the encumbrances or “clips”, including as built and Tideflex® information. The complete
Existing Conditions Assessment Report was submitted under separate cover.

Proposed Conditions Evaluation and Alternatives

Alternatives were explored to alleviate flooding. A seawall was considered, however this would only
help abnormally high “sunny day” tide flooding and would be extremely costly. In addition, Tideflex®
valves would also need to be installed on the remaining outfalls to make sure high tides do not back up
into the stormwater system. Also, the seawall option would not alleviate flooding that occurs due to
regular rainfall events. Also considered was to raise the elevation of the roads. This option would bring



the roads out of the flooding, however would exacerbate the flooding in residential yards by eliminating

storage for the flooding.

The best feasible alternative to prevent “sunny day” high tide flooding and also alleviate flooding from

rainfall events is to provide some type of “check” valve such as a Tideflex® valve and to pump the

stormwater runoff from rainfall events into the bay.

Three (3) Alternatives were evaluated to alleviate flooding from rainfall events, “sunny day” high tide

flooding and a combination of the two.

Alternative

Tideflex® valves Pumps

Alternative 1

No additional Tideflex® valves (4) Pumping stations added to outfalls
with existing Tideflex® valves

Alternative 2

(4) new Tideflex® valves to (4) existing | (4) Pumping stations added to outfalls
outfalls that do not have any type of check | with existing Tideflex® valves (same
valve installed outfalls as Alternative 1)

Alternative 3

(4) new additional Tideflex® valves to (4) | (4) Pumping stations added to outfalls
existing outfalls that do not have any type | with new Tideflex® valves (same
of check valve installed (same outfalls as | outfalls as Alternative 2)

Alternative 2)

Alternative

Benefits

Alternative 1

Addition of pump systems will alleviate rainfall event flooding and reduce the time in
which areas flood where existing Tideflex® valves are installed.

Alternative 2

Alternative 1 benefits along with reducing the number of sunny day high tide flooding
events in problematic areas.

Alternative 2

Alternative 1 and 2 benefits along with alleviating rainfall event flooding and reducing
the time in which areas flood.

Attached in the appendix are exhibits showing the three (3) alternatives and locations of the proposed

improvements. Below is a summary table showing the different Alternatives with the associated

benefits as compared to the existing condition elevation and warning elevation. The warning elevation is

high point of the road elevation adjacent to the node otherwise known as the crown of the road:




LONGBOAT KEY VILLAGE STORMWATER EVALUATION AND ANALYSIS
10 YEAR STORM COMPARISON TABLE OF ALTERNATIVE ANALYSIS MODELS
DMK Existing Alternate 1 Alternate 2 Alternate 3 Warning
Node Max El. (ft) Max El. (ft) Max El. (ft) Max El. (ft) El. (ft)*
100 3.77 3.77 3.70 1.51 3.00
1000 2.63 1.99 1.99 1.99 2.35
1100 3.46 3.47 3.47 3.47 2.60
1200 2.89 2.89 2.95 1.51 2.20
1300 3.10 3.10 3.17 1.77 2.20
1400 3.24 3.24 3.20 1.84 3.00
1500 2.80 2.53 2.53 2.53 2.10
158 2.74 2.18 2.18 2.18 2.00
1600 2.74 2.36 2.36 2.36 1.90
1700 2.66 1.99 1.98 1.98 2.00
179 2.67 1.96 1.96 1.96 2.50
1800 3.06 3.00 3.00 3.00 2.70
1900 3.32 3.36 3.36 3.36 2.40
200 2.32 1.57 1.57 1.57 2.20
300 3.33 3.33 3.33 3.33 3.22
400 3.03 3.03 3.03 3.03 2.82
500 2.82 2.67 2.67 2.67 2.05
600 3.26 3.29 3.29 3.29 2.40
700 3.21 3.24 3.24 3.24 2.80
800 2.82 2.51 2.51 2.51 2.15
900 2.66 1.89 1.89 1.89 2.00

*Warning Elevation is the crown of adjacent to the Node

no flooding above the crown of the roadway

less than 6" flooding above the crown of the roadway

more than 6" flooding above the crown of the roadway

It should be noted that although the maximum elevations for some of the areas did not decrease
entirely below the crown of the road, the depth and duration of flooding was reduced significantly. The
reduction of flooding and duration will significantly reduce the standing water in adjacent yards and
help reduce incidental “over splash” flooding that occurs when a vehicle travels down the roadway. One
known problem area is Node 1600 which is at the intersection of Longboat Key Drive East and Russell
Street. Under the existing conditions model, this area floods a maximum of 10” above the crown of the
roadway and stays at least above the crown of the roadway for over 5 hours for the 10 year 24 hour
storm event. With the addition of a pump station at Node 1600, the flooding is only 4.5” and the
duration that the flooding occurs is less than an hour. This is typical for many of the “interior” nodes
where friction losses through the stormwater system and the existing Tideflex Valves create restrictions.
See the Exhibits for Nodes 1600 and Node 158, which show how the volume and duration of flooding is
significantly less.



Cost Benefit Analysis

A cost benefit analysis was performed to evaluate demonstrate the benefits versus the cost for each
alternative. The cost estimates are for construction only and do not include final design and permitting,
or maintenance and operation costs.

Alternate 1 Benefits
Description Each Cost Total Decreases the elevation for the 10 year
design storm for 5 nodes below the crown of
Pump Stations 4 $150,000 $600,000 | the road and reduces flooding to under 6
inches for 4 other nodes.

Alternate 2 Benefits
Description Each Cost Decreases the elevation for the 10 year
Pump Stations 4 $150,000 $600,000 | design storm for 5 nodes below the crown of
Tideflex® valves 4 $30,000 $120,000 | the road and reduces flooding to under 6

inches for 4 other nodes. Eliminates “sunny”

Total | $720,000 day high tide flooding for 4 other areas.

Alternate 3 Benefits
Description Each Cost Decreases the elevation for the 10 year
Pump Stations 8 $150,000 | $1,200,000 | design storm for 9 nodes below the crown of
Tideflex® valves 4 $30,000 $120,000 | the road and reduces flooding to under 6

inches for 4 other nodes. Eliminates “sunny”
day high tide flooding for 4 other areas.

Total | $1,320,000

Pump Operating and Renewal /Replacement Costs

Operating and renewal/replacement costs were estimated for the analysis. These costs are only for
“hard” costs which include energy costs and equipment replacement and repair costs. It doesn’t include
the town’s “soft” costs such as technician, labor and any administrative costs associated with the
operation of the pumps on a daily basis.

Alternative Pump Operating Costs Renewal/Replacement Costs Annual Costs
Alternative 1 $9,271.00 $30,000.00 $39,271.00
Alternative 2 $9,271.00 $30,000.00 $39,271.00
Alternative 3 $18,542.00 $60,000.00 $78,542.00

The pump operating costs are based on a pump efficiency of 63%, an average of 3 hours per day of
operation, 4700 gallons per minute (gpm) and $0.15/kwHr. The renewal/replacement costs are based
on life cycle costs assuming a pump component life cycle of 10 years and a wet well/piping components
life cycle of a 50 years. Because Alternative 3 has twice the number of pumps as Alternates 1 and 2, the
costs are double the costs of those alternatives.




Appendix

Exhibit Node 1600
Exhibit Node 158

Alternate 1, 2 and 3



Appendix

Exhibit Node 1600
Exhibit Node 158

Alternate 1,2 and 3
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LEGEND:
A EXISTING TIDEFLEX VALVE:
NODES: 200, 900, 1000, & 1700

- PROPOSED PUMP:
NODES: 200, 900, 1000, & 1700
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DRAINAGE STUDY

ALTERNATIVE 1

THIS MUST BE CONSIDERED WHEN OBTAINING SCALED D
THE VILLAGES OF LONG BOATKEY

PROJECT:

THESE PLANS MAY HAVE BEEN REDUCED IN SIZE BY REPROD




10l0—-GL
9L-+¥0—0L

Q-0 S3YING 'HNOD [BI0IBWIOD |2

Q3LON_:3Tv0S Bmp 1 —11V—940—10L0—GL
230 WWWAgG paoRYd SNy Ag umoig v Ag ubisaq
E 6

> Al @ |

SHOASIAHNS W SYIINIONI M.I_\\.//_“@
S3ILVIDOSSYVY

LEGEND:

NODES: 200, 900, 1000, & 1700
NODES: 100, 1200, 1300, & 1400
, & 1700

EXISTING TIDEFLEX VALVE:
PROPOSED TIDEFLEX VALVE:

PROPOSED PUMP:
NODES: 200, 900, 1000

'\
™/
7]

31va

0ud auos auy uo £¥6€ ON V'O ¢ ANILVYNHALTVY
£6085 "ON D11 "v1d
Fd AN NNV AMVA

AQNLS FOVNIVYA
AINLYOE ONOT 40 SIOVTA IHL 1530044

Val¥o14 ‘A3X LYOEONO1
AN LVOEONOT 40 NMOL SIN3ND

@ d37vOS ONINIV.LE0 NIHM d343AISNOD 38 LSNIN SIHL
A0dd3d A9 3ZIS NI 30NAd3d N334 IAVH AVIN SNY1d 3STHL

11001100) =,

N
y
s

PRELIMINARY PLANS




15-0101

LEGEND:

Proj. No.:

EXISTING TIDEFLEX VALVE:
NODES: 200, 900, 1000, & 1700

PROPOSED TIDEFLEX VALVE:
NODES: 100, 1200, 1300, & 1400

421 Commercial Court, Suites C-D

SCALE: NOTED
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LONGBOAT KEY VILLAGE
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EVALUATION & ANALYSIS
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SUNNY DAY — NO RAIN
HIGH TIDE FLOODING

Russell Street and Bayside Drive looking west



Task |

* DATA ACQUISITION

> Review of previous study and design
improvements completed in 2002

> Design Level of Service: Crown of roadway

above 10 year 24 hour design storm vs. a
1.5 ft. tide

> Field inspection and verification of maintenance
and operation of existing stormwater system



Task 2
» EXISTING CONDITIONS ASSESSMENT

> Update previous 2002 stormwater model to
determine the differences between the
updated model and 2002 model

o Evaluate effectiveness of Tideflex® Valves
° Prepare Existing Conditions

Report




Average Node Increase: 6” +/-
Range: |7-12” +/-
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MODEL DIFFERENCES

¢ Inter-Connected Pond Routing (ICPR)
modeling updates

* ICPR model refinements to simulate pipe
outfall “clips”. The clips are to account for
mangrove obstructions in front of the
pipe discharge opening.

* Tideflex® Valves “Head” Pressure

Restriction



Tideflex® Valves

ADVANTAGES:

e |Intention of the valves is to
keep high tides from backing up
into the streets
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Tideflex® Valves

DISADVANTAGES:

* Requires more energy to force the
stormwater through the valves

* Requires more time for the stormwater
to drain through the valves because of

the effective area opening of

the valve
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Tideflex® Valve on Longboat Dr N




Task 3

 EVALUATION AND ANALYSIS

o Evaluate the Impact of Sea Level Rise
o Alternative Analysis

> Cost Benefit Analysis



IMPACT OF SEA LEVEL RISE

Since 1950,a 6” +/- Rise in Extreme Water
Levels

Mean Water Levels have increased 3” since
2004 in our area (NOAA)




FLOOD FREQUENCY FOR AN ADDITION OF 1/2 TO | METER
SEA LEVEL RISETO OBSERVED WATER LEVELS
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ALTERNATIVE ANALYSIS

» Seawalls — are not feasible because it doesn’t
eliminate flooding from everyday rainfall
events and cost prohibitive

 Raise elevations of roadways — eliminates
roadway flooding however exacerbates
residential yard flooding

* Ditches — not feasible because of high water
table and not enough elevation difference to
“push” the water out

* Feasible option is to add pump stations and
Tideflex® valves or similar product



ALTERNATIVE ANALYSIS

* Alternative | adds 4
pumping systems to
existing outfalls that
currently have Tideflex®
valves installed on the ends
of the pipes discharging
into the bay. The addition
of the pump systems will
alleviate rainfall event
flooding and reduce the
time in which these areas

flood.




ALTERNATIVE |

LEGEND:

A EXISTING TIDEFLEX VALVE:
NODES: 200, 900, 1000, & 1700

PROPOSED PUMP:
NODES: 200, 800, 1000, & 1700

PRELIMINARY PLANS

THIS MUST BE CONSIDERED WHEN OBTAINING SCALED DATA.

THESE PLANS MAY HAVE BEEN REDUCED IN SIZE BY REPRODUCTIONS.
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ALTERNATIVE ANALYSIS

* Alternative 2 adds Tideflex® valves to
known areas that flooding occurs for both
rainfall events and “sunny day” high tide
flooding. The addition of the Tideflex®
valves on these outfalls will reduce the
number of days that high tide flooding
occurs.



ALTERNATIVE 2

LEGEND:

EXISTING TIDEFLEX VALVE:
NODES: 200, 900, 1000, & 1700

PROPOSED TIDEFLEX VALVE:
NODES: 100, 1200, 1300, & 1400

PROPOSED PUMP:
NODES: 200, 900, 1000, & 1700

PRELIMINARY PLANS

THESE PLANS MAY HAVE BEEN REDUCED IN SIZE BY REPRODUCTIONS.

THIS MUST BE CONSIDERED WHEN OBTAINING SCALED DATA.
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ALTERNATIVE ANALYSIS

 Alternative 3 adds pumping systems to the
new Tideflex® valves in Alternative 2.

As with Alternative |, the addition of the
pump systems will alleviate rainfall event
flooding and reduce the time in which
these areas flood.



ALTERNATIVE 3

LEGEND:

EXISTING TIDEFLEX VALVE:
NODES: 200, 900, 1000, & 1700

PROPOSED TIDEFLEX VALVE:
NODES; 100, 1200, 1300, & 1400

PROPOSED PUMP:
NODES: 100, 200, 900, 1000,
1200, 1300, 1400 & 1700

PRELIMINARY PLANS

THIS MUST BE CONSIDERED WHEN OBTAINING SCALED DATA.

THESE PLANS MAY HAVE BEEN REDUCED IN SIZE BY REPRODUCTIONS.
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ALTERNATIVE ANALYSIS

LONGBOAT KEY VILLAGE STORMWATER EVALUATION AND ANALYSIS
10 YEAR STORM COMPARISON TABLE OF ALTERNATIVE ANALYSIS MODELS
DMK Existing Alternate 1 Alternate 2 Alternate 3 Warning
Node Max EI. (ft) Max EI. (ft) Max EL. (ft) Max El. (ft) El (ft)*
100 ST 3.77 3.70 1.51 3.00
1000 2.63 1.99 1.99 1.99 2.35
1100 3.46 3.47 3.47 3.47 2.60
1200 2.89 2.89 2.95 1.51 2.20
1300 2550 3.10 Saley 1.77 2.20
1400 3.24 3.24 3.20 1.84 3.00
1500 2.80 2453 253 2.53 2.10
158 2.74 2.18 2.18 2.18 2.00
1600 2.74 2.36 2.36 2.36 1.90
1700 2.66 1.99 1.98 1.98 2.00
179 2.67 1.96 1.96 1.96 2.50
1800 3.06 3.00 3.00 3.00 2.70
1900 3.32 3.36 3.36 3.36 2.40
200 237 1:57 157 1.57 2.20
300 252 532 552 S5 322
400 3.03 3.03 3.03 3.03 2.82
500 2.82 2.67 2.67 2.67 2.05
600 3.26 3.29 3.29 3.29 2.40
700 Lol 3.24 3.24 3.24 2.80
800 2.82 251 2751 2.51 2:15
200 2.66 1.89 1.89 1.89 2.00

*Warning Elevation is the crown of adjacent to the Node

no flooding above the crown of the roadway

lessthan 6" flooding above the crown of the roadway

morethan 6" flooding above the crown of the roadway




COMPARISON OF MAXIMUM
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COMPARISON OF MAXIMUM
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STUDY DIFFERENCES FOR
ROADWAY IMPACTS

ROADWAY
RIGHT & RIGHT
OF T = OF
WAY WAY

PREVIOUS STUDY
10" OF FLOODING FOR 5 HOURS

(TIDEFLEX VALVE ONLY)
DMK STUDY

4.5" OF FLOODING FOR 1 HOUR
(TIDEFLEX VALVE AND PUMP STATION)

) " CROWN OF ROAD
NN (WARNING STAGE)




COST BENEFIT ANALYSIS

Alternate 1 Benefits
Description Each Cost Total Decreases the elevation for the 10 year
design storm for 5 nodes below the crown of
Pump Stations 4 $150,000 $600,000 | theroad and reduces flooding to under 6
inches for 4 other nodes.
Alternate 2 Benefits
Description Each Cost Decreases the elevation for the 10 year
Pump Stations 4 $150,000 $600,000 | design storm for 5 nodes below the crown of
Tideflex® valves 4 $30,000 $120,000 | the road and reduces flooding to under 6
inches for 4 other nodes. Eliminates “sunny”
Total | 3720,000 day high tide flooding for 4 other areas. !
Alternate 3 Benefits
Description Each Cost Decreases the elevation for the 10 year
Pump Stations 8 $150,000 | $1,200,000 | design storm for 9 nodes below the crown of
Tideflex® valves 4 $30,000 $120,000 | theroad and reduces floodingto under 6
inches for 4 other nodes. Eliminates “sunny”
day high tide flooding for 4 other areas.
Total | $1,320,000




PUMP OPERATING COSTS

Alternative Pump Operating Costs Renewal/Replacement Costs Annual Costs
Alternative 1 $9,271.00 $30,000.00 $39,271.00
Alternative 2 $9,271.00 $30,000.00 $39,271.00
Alternative 3 $18,542.00 $60,000.00 $78,542.00

» Operating costs are based on pump efficiency of 63%

* Average pumping operation of 3 hour per day, 4700 gallons per
minute and $0.15/kwHr.

» Renewal/Replacement Costs are based on a pump life cycle of 10
years and wet well/piping components of 50 years

e Alternative 3 is twice the cost of Alternatives | and 2 because there
are twice the number of pump stations

* Does not include “soft” costs such as design and permitting,
technician, labor and any administrative costs associated with the
operation of the pumps on a daily basis.




SUMMARY

* No structural flooding will be eliminated
for tropical storms or hurricanes. Cannot
pump against the storm surge

* The depth and duration of flooding will
be reduced for most typical rain events

* Along with the capital and equipment
costs, ‘soft costs” such as design and
permitting, labor; technician and
admistrative costs should be considered
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