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01 - 5 Day Rainfall Totals at Various Stations

 During seven days in Florida, August 18th to 24th, 2008, fourteen (14)
people died and thousands of homes, and numerous commercial
properties and roads were damaged by 60-mph winds and flood
waters up to 5 feet deep, as Tropical Storm Fay traveled through the
entire state.

 TS Fay made four (4) Florida landfalls, first at Key West in the late
ft f A t 18th th l th f ll i i t Cafternoon of August 18th, then early the following morning at Cape

Romano south of Naples as a 60 mph tropical storm.
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01 - 5 Day Rainfall Totals at Various Stations

 Later that day, while crossing central Florida, Fay unexpectedly
strengthened to 65 mph over land which is a stronger intensity than
F hi d Th t d l d f tFay achieved over open ocean. The storm developed an eye feature,
and continued to hold its strength for the rest of the day. After many
hours of land interaction, Fay began to weaken. Fay regained some
strength, however, after leaving land at Melbourne and heading
northward over the warm Atlantic Ocean waters, only to be deflected
westward as it encountered a high pressure ridge.g p g

 The westward deflection resulted in another landfall at Flagler Beach
i th ft f A t 21st Th t th d i t thin the afternoon of August 21st. The storm then emerged into the
northeastern Gulf of Mexico and made its fourth landfall on the
morning of August 23rd near Carrabelle in the Florida Panhandle.
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 Since 1950, only two (2) other storms have done a loop-de-loop
through the state:

❶Tropical Storm Florence in 1960, and
❷H i G d i 1994❷Hurricane Gordon in 1994.

 The color-coded generalized rainfall map produced by NOAA shows The color coded generalized rainfall map produced by NOAA shows
that areas of the state received up to 25 inches of rain. On August
21st, President George W. Bush declared the entire state of Florida a
Federal Disaster Area as many rivers in Central Florida such as theFederal Disaster Area as many rivers in Central Florida, such as the
St. Johns River, jumped their banks.
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 The NOAA-published rainfall map shows that the Orange City locale (in
Volusia County) received about 20 inches of rain during the multi-day storm
and the distribution of rainfall was not uniform Interestingly the area in theand the distribution of rainfall was not uniform. Interestingly, the area in the
Orange City-DeBary-Deltona triangle was within a zone of heaviest rainfall
(20 to 25 inches) while nearby cities such as Deland, Lake Mary, Altamonte
Springs and Sanford were spared such excess rainfallSprings, and Sanford were spared such excess rainfall.

 TS Fay rainfall measurements at several rain gages in the vicinity of
Debary/Orange City confirm that the magnitude of rainfall was generallyDebary/Orange City confirm that the magnitude of rainfall was generally
between 21 and 22 inches during the storm (Aug 18-23, 2008). About 45 to
60% of this precipitation occurred on a single day: Thursday August 21st in
this area The spot measurements also confirm that the neighboring cities tothis area. The spot measurements also confirm that the neighboring cities to
the north and to the south did not receive the abnormally high rainfall totals.
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01 - 5 Day Rainfall Totals at Various Stations

 The record-breaking rainfall from Fay was amazing, but it didn’t come
near one record for Florida that has stood since 1950. In September
of 1950, Hurricane Easy dumped 38.70” of rain in a 24-hour period in
Yankeetown, FL. That record stood as the all time 24-hour rainfall
maximum for the United States, until Tropical Storm Claudette, p
drenched the town of Alvin, TX with 42.00” in a 24-hour period in
1978.

www.devoeng.com



St
at

io
ns

al
s 

at
 V

ar
io

us
 S

Maximum: 38 70”+Maximum: 38 70”+

ay
 R

ai
nf

al
l T

ot
a Maximum: 38.70 +Maximum: 38.70 +

Yankeetown, FL.Yankeetown, FL.

01
 -

5 
Da

www.devoeng.com



St
at

io
ns

al
s 

at
 V

ar
io

us
 S

ay
 R

ai
nf

al
l T

ot
a

Maximum: 38.46”+Maximum: 38.46”+
Munson, FL.Munson, FL.

01
 -

5 
Da

www.devoeng.com



2

www.devoeng.com



02 - Comparison of Actual Rainfall to 100 year - 10 day storm

Rainfall Weather Stations near Rainfall Weather Stations near DeBaryDeBary  FL   FL  -- Tropical Storm “Fay” (August 18Tropical Storm “Fay” (August 18--23  2008)23  2008)Rainfall Weather Stations near Rainfall Weather Stations near DeBaryDeBary, FL. , FL. Tropical Storm Fay  (August 18Tropical Storm Fay  (August 18 23, 2008)23, 2008)
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1. The modes of stormwater pond berm failures were similar in all
instances

re
ct

io
n

instances.
2. The pond slope failures were not due to conventional slope

stability but overtopping and then washing out of the weak spot
i th fill ti

 a
nd

 F
ut

ur
e 

Di
r in the fill section.

3. The sinkhole collapses, as is typical, occurred when the
surficial aquifer water level or pond head rose and aggravated

ss
on

s 
Le

ar
ne

d 

q p gg
internal erosion, exposing the buried karstic cavities. The Rock
Springs Sinkholes were classic cover collapse features which
we only see in thinly mantled karst.

10
 -

Le
s we only see in thinly mantled karst.

4. A “dam breach” analysis is sometimes needed to assess impact
to downstream conveyance systems which can potentially
impact str ct resimpact structures.
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5. In terms of regulations, water quantity storage in land-locked
ponds - reiterate my earlier recommendation to regulate the

re
ct

io
n

ponds reiterate my earlier recommendation to regulate the
FDOT 100 yr/10 day storms for these land-locked systems.

6. Properties at bottom of land-locked basin suffers most long-
t i t hill d ithi th l d l k d b i

 a
nd

 F
ut

ur
e 

Di
r term impact; uphill ponds within the land-locked basins are

only temporarily inconvenienced. All should share the burden,
not just the land owner at the lowest point in the trough.

ss
on

s 
Le

ar
ne

d 

7. Urbanized areas with numerous land-locked basins are most
susceptible to this type of damage and there is need for
regional pumping system or revisiting drainage wells.

10
 -

Le
s regional pumping system or revisiting drainage wells.
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