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The nine residences which experienced flooding during Tropical Storm
“Fay” are located on Alexandra Woods Drive in DeBary, Volusia County,
Florida, at the following addresses:

300 Alexandra Woods Drive (not in buyout program or lawsuit)
301 Alexandra Woods Drive

302 Alexandra Woods Drive (not in lawsuit)

303 Alexandra Woods Drive

304 Alexandra Woods Drive

305 Alexandra Woods Drive

306 Alexandra Woods Drive (not in buyout program)

307 Alexandra Woods Drive
308 Alexandra Woods Drive (not in buyout program)
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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 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 rainfall.

TS Fay rainfall measurements at several rain gages in the vicinity of
DeBary/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 to the north and to the
south did not receive the abnormally high rainfall totals.
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The original damage theory alleges that chronic wetness in the
Enterprise Road Pond was a significant contributory factor to the
flooding of the residences during Tropical Storm Fay.

The revised damage theory alleges that the widening of Enterprise
Road and the construction of the Enterprise Road Pond resulted in
an increase in runoff entering the James Pond basin and directly
contributed to the flooding of the residences during Tropical Storm
Fay.

The second revision of the damage theory now focuses on the
Enterprise Road Pond base of aquifer elevation in the infiltration
model described in the permit.
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COMPARISON OF BASIN AREAS BEFORE AND
AFTER ROAD WIDENING

After Road

Widening |

(acres)

Area draining to Gasline Lake 157.1 94

Area Draining to Enterprise Road 0 1.9

Pond

Area Draining to DBCC Pond 29.7 13

Area Draining to James Pond 322.8 322.9

Total 509.6 511.1
Notes:

1. Area before road wideing represents areas in Devo Model 3.
2. Area after road widening represents basin areas in Devo Model 2.
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Professional Engineering Consultants, Inc., (PEC) prepared
a hydrologic and hydraulic analysis of the James Pond basin system
for submission to the Federal Emergency Management Agency
(FEMA) in support of an application for the acquisition and
demolition of the affected nine (9) properties under the Hazard
Mitigation Grant Program (HMGP). The PEC stormwater analysis
was performed using the Advanced Interconnected Channel and

Pond Routing Model (adICPR).

The PEC FEMA model was constructed to analyze several storm
events 1n support of the benefit cost analysis

The PEC FEMA model was used as the basis for further modeling
performed by Devo Engineering.
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Devo Model 1 is based on the PEC FEMA model, with the following
changes applicable to conditions during Tropical Storm Fay:

Initial water levels in all ponds (except Enterprise Road Pond) were
set to their normal water level.

The rainfall distribution represents Tropical Storm Fay.

Initially, Enterprise Road Pond is assumed to be dry, and the rainfall
depth is calibrated to produce the measured flood stage in James

Pond.

The starting water level in Enterprise Road Pond was then varied to
represent different degrees of standing water at the beginning of the
storm event.

The flood stage in James Pond was calculated for different degrees of
standing water in Enterprise Road Pond
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The original PEC model was constructed to represent the 100 year/
24 hour design storm event: 11.25 inches of rainfall falling over a

period of 24 hours.

Devo Model 1 uses a customized storm event based on the
measured rainfall distribution from the nearby Glenn Abbey rainfall
station.

The depth of rainfall was calibrated so that the predicted flood
stage matches the measured flood stage during Tropical Storm Fay.

Based on the model calibration, a rainfall depth of 16.84 inches was
required, falling over a duration of 6 days.

Note that the rainfall which occurred during Tropical Storm Fay 1s
greater than the 100 year design storm rainfall depth.
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The rainfall calibration was performed assuming that there was no
water in Enterprise Road Pond at the beginning of Tropical Storm
Fay.

Once a calibration was achieved, additional model simulations were
performed assuming that there were varying depths of water in
Enterprise Road pond at the beginning of Tropical Storm Fay.
Maodel scenarios were run assuming 6 inches, 12 inches, and 18
inches of standing water in Enterprise Road Pond.

These model scenarios were performed in order to determine if the
flooding of the residences which occurred during Tropical Storm
Fay was the result of a loss in pond capacity in Enterprise Road
Pond due to chronic wetness, as has been alleged.
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Devo Engineering field verified the basin boundaries, as well as the
connections between the ponds, and modified the original PEC
FEMA model to reflect these field verified conditions.

The rainfall depth was recalibrated in order to match the measured
flood stage in James Pond during Tropical Storm Fay. This
calibration resulted in a rainfall depth of 16.89 inches falling over a
period of 6 days.

The model was then run with varying amounts of standing water in
the Enterprise Road Pond in order to determine the impact on the
flood stage in James Pond during Tropical Storm Fay.
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SIMPLE VOLUMETRIC COMPARISON

12 inches equals
of water
1.8 inches
of water
Enterprise road pond James pond

What 1s the impact on the flood stage in James Pond if there i1s water in
Enterprise Road Pond at the beginning of the storm event?
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Before the roadway widening, runoff from Enterprise Road flowed
southward, and then to Gasline Lake. After the roadway widening,
runoff from Enterprise Road flows southward to the Enterprise

Road Pond.

Before the roadway widening, the portion of Enterprise Road
between Stations 163+50 to 176+70 flowed northward towards
Saxon Boulevard (i.e., outside of the James Pond basin). After
roadway widening, the runoft from this portion of Enterprise Road
was routed southward to the Enterprise Road Pond.

Before the roadway widening, runoff which reached Enterprise
Road from adjacent properties to the west of Enterprise Road
(basins ER-2 through ER-5 in Devo Model 2) flowed southward
along Enterprise Road to Gasline Lake. After roadway widening,
this runoff was routed to the Enterprise Road pond.
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Before the roadway widening, the portion of basin ER-1 (Devo
Model 2) on which the Enterprise Road pond is situated flowed
towards the DBCC pond. After the roadway widening, this area
includes the Enterprise Road pond with some adjacent area which
flows to the Enterprise Road Pond.

Before the roadway widening, discharge from Gasline Lake flowed
to the DBCC pond, with a historical discharge elevation from
Gasline Lake of +44.2 ft NGVD. After roadway widening,
discharge from Gasline Lake flows to the Enterprise Road pond,
which 1n turn discharges to the DBCC pond based on a control
structure elevation of 44.2 ft, NGVD.
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1. Major Reduction of basin size: to make his model replicate the
real-world flood elevation in James Pond/DBCC Pond, Mr.
Marshall omitted 188 acres of the James Pond drainage basin and
assumed that portion did not ultimately contribute to runoff into
James Pond. While this may be true for small storm events, it 1s
not a reasonable assumption for such an extreme event as
experienced during Tropical Storm Fay. He reduced the drainage
area to 163 acres from the 351 acres identified by PEC. This is not
appropriate and will be obvious even to lay people that the model
1s likely not well posed.

2. Rainfall Total: in this T.S. Fay calibration, Frank Marshall used
the rainfall data for Deland which totaled 20.51 inches. Why was a
rainfall station closer to the study area not selected? The rainfall
totals near the study area are less than 20 inches, by almost 5
inches at some stations.
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3. Initial water levels for James Pond and DBCC Pond: the starting
water level before the storm is set to +26.11 ft in both James Pond
and DBCC pond prior to T.S. Fay; however, this is not consistent
with the records in the PEC presentation to the City of DeBary
(which was based on “measured” elevation). James Pond is closer
to +23 ft in elevation. In the Devo Model we set DBCC pond to
+26.99 ft which corresponds to its outfall elevation. Marshall mis-
read a piezometer as the lake level.

4. Calibration targets: In addition, to make his model calibrate, he
varied the initial water levels in the water bodies (Gasline Lake,
County Pond) which seems to be subject to significant user
judgement. This was in addition to reducing the contributory basin

size.

5. Never presents a pre-post analysis: Why did the modeler not do a
pre-Enterprise Rd widening simulation to show what the change in
T.S. Fay flood elevation would have been without the county’s
Enterprise Road widening project?
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6. In his addenda report dated July 28, 2010, Marshall now
disingenuously appears to attribute different damage contribution
to the flood water from James Pond versus that from DBCC
Pond? What difference does it make if the floodwater came up
from James Pond versus DBCC Pond? Are these ponds not
interconnected at a much lower level? Is his expert testimony to
represent only the residents along the shoreline of DBCC Pond

and not those along the shoreline of James Pond?

7. In his addendum report, Marshall now takes the tact that the
ultimate flood level is not the crux of the complaint. He has shifted
the basis of the complaint to evacuation timing without any
supporting data to show that there was a time differential of
consequence or there was in fact even a time differential because
he has no observations from residents on the James Pond
shoreline.

8. Unexplained discrepancies in his computer printouts.
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® The Devo July 2010 study did not quantify the impact of the infiltration
occurring 1n the existing stormwater management facilities on the runoff
produced by the basins as predicted in the original permit. Balmoral claims
that this could have a significant impact on the timing of the flooding and
calibrating a runoff model used to analyze the different flooding scenarios.

® Devo Model 2 does not utilize the initial stage witnessed by the residents in
the Enterprise Road Pond by not developing reasonable initial stages. By
not utilizing the higher imitial stages in the calibrated model, Balmoral claims
that the model will overestimate the runoff contribution from the James
Pond Basins and underestimate the impact of the Enterprise Road Pond.
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4+ Balmoral ran 2 modified versions of Devo Model 2 (which we call herein
Devo Model 2a and Devo Model 2b) and took the difference between those

runs and came up with a 10 inch differential in predicted flood elevation.

4 Devo Model 2a = Balmoral simply added 18 inches of standing water to the
Enterprise Road Pond and then re-ran our model (without infiltration) to get

a peak stage of +35.41 ft NGVD in James Pond/DBCC Pond. This was the

only modification made to the model.

4 Devo Model 2b = Balmoral added the permitted infiltration rates for
Enterprise Road pond and Gasline Lake, leaving the imitial stages unchanged

from Devo Model 2 (i.e., no standing water in Enterprise Road Pond). This
produced a stage in James Pond/DBCC Pond of 34.54 ft NGVD.

4 Balmoral then takes the difference between these runs and claims that the
Devo predictions on flood stage can be off by up to 10 inches.
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-»- Balmoral failed to recognize that they needed to re-calibrate Devo Model
2a when they added 18 inches of standing water at the start of TS Fay. By
them adding 18 inches of water in Enterprise Road pond, they increased
the flood stage in James Pond/DBCC Pond to +35.41 ft from its known
peak of +35.2 ft.

-» Balmoral then extracted infiltration to Enterprise Road pond and assumed
that the infiltrated water disappeared from the basin. A drainage professional
will recognize that this i1s not appropriate for this pond since the infiltrated
water will eventually discharge into DBCC pond (through subsurface flow)

due to its proximity.

‘%'The tabulated results on the following slides show the corrected results for
Balmoral’s assumptions and these results show that the infiltration
assumption does not affect the main conclusion that the post-Enterprise
Road widening flood level 1s LOWER than the corresponding pre-
Enterprise Road widening flood level. In other words, the base of aquifer
assumption does not have a significant impact on the flood levels.
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Table 1a. Pre vs Post Flood Stage in James Pond With No Infiltration
Initial Water Depth in |  Calibrated Rainfall Peak Stage In James Pond (ft NGVD)
Enterprise Road Pond Depth Postdevelopment Predevelopment
For Calibration (inches) (Devo Model 2) (Devo Model 3)

18 inches 16.53 35.2 35.35

12 inches 16.67 35.2 35.44

6 inches 16.79 35.2 35.51

0 inches 16.90 35.2 35.58
Notes:
1. No infiltration in Enterprise Road Pond.
2. No infiltration in Gasline Lake.
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Table 1b. Pre vs Post Flood Stage in James Pond With Infiltration Rates in Permit
Initial Water Depth in |  Calibrated Rainfall Peak Stage In James Pond (ft NGVD)
Enterprise Road Pond Depth Postdevelopment Predevelopment
For Calibration (inches) (Devo Model 2) (Devo Model 3)
18 inches 17.64 35.2 35.53
12 inches 17.75 35.2 35.60
6 inches 17.85 35.2 35.66
0 inches 17.93 35.2 35.71
Notes:
1. Base of aquifer was assumed to be at elevation 0 ft NGVD. Infiltration rating curve taken from
Balmoral report for this scenario.
2. Infiltration in Gasline Lake per Balmoral report (pre and post).
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Table 1c. Pre vs Post Flood Stage in James Pond With Balmoral’s Revised Infiltration Rates
Initial Water Depth in |  Calibrated Rainfall Peak Stage In James Pond (ft NGVD)
Enterprise Road Pond Depth Postdevelopment Predevelopment

For Calibration (inches) (Devo Model 2) (Devo Model 3)

18 inches 17.29 35.2 35.31
12 inches 17.42 35.2 35.39
6 inches 17.54 35.2 35.47
0 inches 17.65 35.2 35.54
Notes:
1. Base of aquifer was assumed to be at elevation 28.5 ft NGVD. Infiltration rating curve taken
from Balmoral report for this scenario.
2. Infiltration in Gasline Lake per Balmoral report (pre and post).
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During Tropical Storm Fay, the nine subject homes experienced
flooding of between 0.6 feet and 2.9 ft above finished floor

elevations.

If the Enterprise Road Pond held 12 inches of standing water at the
beginning of Tropical Storm Fay, then this would result in an
increase 1n the flood stage of James Pond of approximately 0.15
feet. This increase in flood stage 1s less than the depth of flooding
experienced. Therefore, these nine residences would have still
flooded regardless of the conditions in Enterprise Road Pond at the
beginning of Tropical Storm Fay. Chronic wetness in Enterprise
Road Pond is not the cause of the flooding.

[f the Enterprise Road Pond had not been constructed, the flooding
would have actually been worse. The predicted flood stage in
James Pond would have been 0.38 ft higher if the retention pond
had not been constructed. The construction of the pond did not
increase the flood stage, but in fact lowered it by adding additional
storage volume to the basin.
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