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1.0 INTRODUCTION

The Harbourd Hills/Roosevelt Road area is located in the south-central portion of the Town of
Hyde Park and is bordered to the south by the Eleanor Roosevelt National Historic Site (NHS).
The area is comprised primarily of single family residential dwellings constructed in and around
State and Federal wetlands along the Fallkill Creek. Due to the low lying nature of this area and
large upstream watershed, flooding has historically occurred in this area but with the increased
frequency and severity of rain events in recent years, the flooding experienced along the Fallkill
has also increased.

In the past the Town has evaluated various alternatives to help alleviate the flooding along the
Fallkill Creek corridor from the Roosevelt Road area south to the Town of Poughkeepsie border.
In these evaluations it has become evident that the change in elevation between the Southern
Roosevelt Road crossing and the dam located near the Town of Poughkeepsie boundary is
minimal and in some locations the creek bed is actually lower than the dam overflow. These
factors all contribute the flooding experienced in this area.

Roosevelt Road is a loop road, with a northerly and southerly crossing over the Fallkill Creek,
and is the only means of access to 382 residences east of the Fallkill. When flooding occurs at
one or both of the crossings access is limited or completely cut off to these residences. This
was the situation that occurred in August 2011 when heavy rains from Hurricane Irene
inundated both crossings for a period of approximately 48 hours. A location map indicating the
area east of the Fallkill with limited access during flooding events is provided as Figure 1.

This analysis evaluates various alternatives that could be implemented to ensure emergency
access to the residences east of the Fallkill without causing increased flooding upstream or
downstream. The following is a summary of the potential alternatives:

e Improved South Roosevelt Road Crossing;
e Improved North Roosevelt Road Crossing;
e Improved Eleanor Roosevelt NHS Bridge;

e Cream Street Emergency Access Road;

e Norah Lane Emergency Access Bridge;

e Flood Mitigation Measures

The improvements noted above can be divided into two categories; Alternative Access Options
and Flood Mitigation. The alternative access options would provide access to the isolated
portion of Roosevelt Road based upon current Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps (FIRMs) whereas Flood Mitigation measures would
implement flood mitigation measures upstream of the impacted area to reduce or eliminate
flooding of the existing Roosevelt Road Crossings. A map indicating the location of each
proposed Alternative Access Option is provided as Figure 2.

The following sections evaluate each of the above alternatives based on required
improvements, cost and feasibility.
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2.0 ALTERNATIVE ACCESS OPTIONS

According to FEMA Flood Insurance Rate Map (FIRM) Number 36027C0269E which covers the
Roosevelt Road area (See Appendix A), many of the local roads in and around the subject area
will be flooded during the 100-Year Storm Event (1% Annual Chance Flood) which must be one
of the primary considerations when evaluating the Alternative Access Options. Implementation
of an alternative access option will be of no benefit if it is inaccessible or leads to another area
isolated by flood waters.

2.1 IMPROVED SOUTH ROOSEVELT ROAD CROSSING

The southern crossing over the Fallkill consists of a concrete box culvert with an open area 15
feet wide and 4.7 feet high. According Dutchess County GeoAccess, a web based geographic
information system (GIS), the road elevation at this crossing is approximately 220 feet above
mean sea level (MSL). An approximately 400 feet long section of Roosevelt Road immediately
west of the crossing is also within the flood plain, at an elevation less than 220 feet above MSL.
Any improvements to the stream crossing must also incorporate modification to the section of
Roosevelt Road west of the crossing. FEMA flood plain mapping indicates a 100-year flood
elevation of 223 feet above MSL at this crossing. Any improvement to this crossing should raise
the finished road surface a minimum of 2 feet above the calculated flood plain elevation to an
elevation of approximately 225 feet above MSL.

The improvement envisioned for this crossing would involve raising the road surface to elevation
225 from west of Bill Reynolds Boulevard to a point near Douglass Rd, a distance of
approximately 800 feet. In order to minimize changes in flow rate downstream, the open area of
the box culvert would remain the same and multiple “Flood Plain Culverts” would be installed
west of the crossing. Regardless of the number or size of the culverts, this plan is likely to result
in an increase in the upstream water surface elevation as water backs up prior to flowing
through the culverts rather than sheet flowing over the existing roadway.

Raising the road surface between 4-5 feet would impact 8 properties along that section of
Roosevelt Road, requiring easements, modifications to driveways and/or other improvements to
the properties to allow continued use after construction. Two of the impacted parcels are owned
by the Roosevelt Fire District, the existing Roosevelt Fire Station #3 is located at the corner of
Bill Reynolds Boulevard and Roosevelt Road. The new Roosevelt Fire Station #3, currently
under construction, is located on the parcel west of the existing Fire Station, with frontage on
both Bill Reynolds Boulevard and US Route 9G. Due to flooding impacts to the existing Fire
Station, the new Fire Station is being constructed outside the flood plain with direct access to
US Route 9G. No plans are yet known for the parcel on which the existing Fire Station is
located. Another parcel impacted by this potential improvement option is owned by the National
Parks Service (NPS) as part of the Eleanor Roosevelt National Historic Site (NHS).

The parcel owned by the NPS is located south of Roosevelt Road and contains wetlands under
the jurisdiction of the NYS Department of Environmental Conservation (NYSDEC). Due to the
proximity of the NYSDEC wetlands, the improvements described would require permits from the
NYSDEC for wetland impacts as well as the approval of the NPS.

The estimated cost to design, permit and construct the improvements described in this section
is $500,000.
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2.2 IMPROVED NORTH ROOSEVELT ROAD CROSSING

The northerly crossing over the Fallkill consists of a concrete box culvert with an open area 18.7
feet wide and 5 feet high. According Dutchess County GeoAccess, the road elevation at this
crossing is approximately 221 feet above mean sea level (MSL). FEMA flood plain mapping
indicates a 100-year flood elevation of 227 feet above MSL at this crossing. Any improvement
to this crossing should raise the finished road surface a minimum of 2 feet above the calculated
flood plain elevation to an elevation of approximately 229 feet above MSL.

Raising the road surface up to 8 feet would impact at least 16 parcels over a distance of
approximately 1,200 feet. Additionally, this section of Roosevelt Road intersects with Haviland
Road which is also inundated during the 100-year flood event.

Based upon the flooded conditions predicted west of this crossing and the extent of the
improvements required, it does not appear feasible to move forward with improvements to this
crossing.

2.3 IMPROVED ELEANOR ROOSEVELT NHS BRIDGE

The Valkill Park Road within the Eleanor Roosevelt National Historic Site (NHS) is the primary
means of access to the park from US Route 9G. Although this road is posted as “not a through
road” there exists a bridge over the Fallkill and an unpaved road that connects to Roosevelt
Road which functions as a secondary point of access to the park.

The existing bridge is wooden and has a 2 ton weight limit posted. The bridge deck elevation is
approximately 220 feet above MSL according to Dutchess County GeoAccess and the 100-year
flood elevation at this point is 223 feet above MSL.

With the cooperation of the NPS, it would be possible to upgrade the existing bridge to
accommodate emergency vehicles and raise the bridge deck elevation to 225 feet above MSL.
However, the bridge is bounded by low lying areas to the east and west that will be inundated
during the 100-year flood, requiring over 2,000 feet of roadway to be modified.

Based upon the flooded conditions predicted on both sides of this crossing and the extent of the
improvements required, it does not appear feasible to move forward with improvements to this
crossing.

2.4 CREAM STREET EMERGENCY ACCESS ROAD

At the most easterly point on Roosevelt Road the elevation rises significantly to a point
approximately 285 feet above MSL. At this point there is also an existing privately owned parcel
(Tax ID Number 133200-6264-03-240428-0000) with frontage on both Roosevelt Road and
Cream Street. Cream Street is the next road east of Roosevelt. Based upon discussions with
the Chief of the Roosevelt Fire Station #3, in the past an access road existed over this property
between Roosevelt Road and Cream Street. A review of the historic photographs available on
the Dutchess County GIS seems to confirm this statement.

Considering the relatively high elevation at this point on Roosevelt and the lack of any mapped
FEMA flood plains along Cream Street, re-establishment of an emergency access to Cream
Street appears to be a logical alternative to modifying or creating new crossings over the Fallkill.
This would require the Town to work with the property owner and the Roosevelt Fire District to
establish easements and design standards for the emergency access lane.
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An emergency access lane between Roosevelt Road and Cream Street would be approximately
3,300 feet in length taking into account the circuitous route required to avoid steep slopes and
wetlands. The access lane would be between 20-24 feet in width with a gravel surface and
gates on both ends to prevent unauthorized use. The cost to design, permit and construct an
emergency access lane as described is estimated to be approximately $425,000.

2.5 NORAH LANE EMERGENCY ACCESS BRIDGE

Another alternative to consider is construction of an emergency access bridge between the end
of Norah Lane and Lawrence Road. Norah Lane is a cul-de-sac on the west side of the Fallkill,
the end of which is at an elevation of approximately 230 feet above MSL and Lawrence Road
connects the two ends of Roosevelt Road, running roughly parallel to the easterly side of the
Fallkill. There is an existing drainage easement on the east side of the Fallkill, between two
parcels (Tax IDs 133200-6164-02-787535-0000 & 133200-6164-02-793543-0000) that roughly
aligns with the cul-de-sac at the end of Norah Lane that could be utilized for construction of an
emergency access bridge over the Fallkill. The flood plain elevation in this area is between 224-
225 feet above MSL.

The crossing is envisioned as a small one lane bridge between Lawrence Road & Norah Lane
for use by emergency vehicles only. Construction of such a bridge would likely require
modification of the existing drainage easement and establishment of a new easement over at
least one other parcel.

Construction of such a bridge would be costly (at least $500,000) and would lead to the same
part of Haviland Road which is flooded during 100-year event as described in Section 2.2
above.

Based upon the flooded conditions predicted on the westerly side of this crossing and the cost
of the improvements required, it does not appear feasible to move forward with this alternative.

3.0 FLOOD MITIGATION MEASURES

An alternative to improving or creating new access routes to the portion of Roosevelt Road
isolated by flood waters is to implement programs that would alleviate the flooding experienced
at the Roosevelt Road crossings. The advantage to this approach is that most flood mitigation
strategies would reduce flood plain elevations and thereby minimize damage to buildings prone
to flooding as well as ensuring continuous access to the flood isolated portions of Roosevelt
Road.

The most effective means of flood mitigation involves construction of water storage facilities that
function similarly to stormwater management basins or natural wetlands by expanding the flood
plain in undeveloped areas and providing additional volume for flood waters to fill during flood
events, detaining the water, slowing stream velocities and reducing flood elevations
downstream. When these water storage practices are constructed along a stream they are
called On-Stream Storage facilities.

The size and number of On-Stream storage facilities required is a function of the capacity of the
stream channel versus the flow rate of the design storm. In this case, the stream channel
capacity is limited by the size of the opening at each point at which Roosevelt Road crosses the
Fallkill Creek. The culvert dimensions, elevations and capacities at each crossing are
summarized in the table below.
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Roosevelt Rd Crossing | Culvert | Culvert RoaAdboH\(laéght Culvert Capacit
Over Fallkill Creek Width | Height pacity
Streambed
Northern . .
(DP-2) 18.5 ft. 60 in 84 in 900 CFS
Southern . .
(DP-3) 15 ft. 56 in 82 in 630 CFS

Table 1: Culvert Dimensions & Capacity

Culvert dimensions are based upon field measurements. Culvert capacity was calculated using
HydroCAD ® stormwater modeling software using the measured culvert dimensions assuming
the maximum inlet water surface elevation that will not result in flow overtopping the road.
Culvert capacity calculations from HydroCAD are provided in Appendix C.

It is an unexpected finding for the Southern (downstream) crossing to have a smaller cross
section and capacity than the Northern crossing. This is most like the result of filling activities
that took place in the area west of the Southern crossing, now part of the Roosevelt Fire District
Station #3 property. According to historic photographs available through the Dutchess County
GIS Aerial Access, filling of the flood plain adjacent to the Fallkill took place sometime between
1936 and the 1940's.

The flow rate at each of the Roosevelt Road Crossing’s has been calculated using the USGS
StreamStats Program. StreamStats is a web-based geographic information system (GIS) that
provides users with access to an assortment of analytical tools that are useful for water-
resources planning and management, and for engineering design applications, such as the
design of bridges. StreamStats quickly provides watershed information for a selected point on a
stream and calculates the flow rates for various storm events using Regression Equations
developed by the USGS and the NYSDOT. The following table summarizes the data generated
by StreamStats for each crossing.

Peak Flow Rate
C?r %(;Z?]Ielésgr Watershed | Watershed
1ng Area Storage 10-Year 25-Year 100-Year
Fallkill Creek
Storm Storm Storm

Northern 10.4 sg. mi. 4.31%
(DP-4) 6,600 acres | (284 acres) 586 CFS 801 CFS 1,200 CFS

Southern 10.7 sqg. mi 4.50 %
(DP-3) 6,900 acres | (310 acres) 579 CFS 790 CFS 1,180 CFS

Table 2: Existing Watershed Data

Based upon the culvert capacities noted in Table 1, the Southern crossing will flood during the
25-year storm event, whereas the Northern crossing will not flood until the 100-year event. This
result corresponds with the observations noted by the Roosevelt Fire Chief during Super Storm
Sandy in which the flooding over the Northern crossing receded nearly 24 hours prior to the
Southern crossing. It is not feasible to simply increase the size of the Southern crossing to
match the size of the Northern crossing to improve emergency access to the portion of
Roosevelt Road east of the Fallkill because of the impacts this change would have on areas
downstream. Increasing the Southern crossing culvert size would eliminate the detention effect
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provided by the smaller culvert and would likely result in increased flow rates and flood
elevations downstream.

It should also be noted that the peak flow rates at the Southern crossing are slightly less than
those at the Northern crossing, despite a slightly larger watershed area at the Southern
crossing. This result can be attributed to the effect of natural On-Stream storage provided by
low lying wetlands between the two crossings which equates to approximately 26 acres
according to the data provided by StreamStats.

As evidenced by the difference in peak flow rates between the Northern and Southern
crossings, On-Stream storage requires large, relatively level land located upstream of the area
of interest and adjacent to the stream. Based upon NRCS Technical Release 55 (TR-55) Urban
Hydrology for Small Watersheds detention basin storage calculations, the volume of storage
required to reduce the Northerly crossing watershed peak flow rate sufficiently to maintain
access during the 100-year storm event is approximately 1,100 acre-feet (See Appendix C for
detention calculations). This is equivalent to 1,100 acres of water 1 foot deep. Due to the
significant difference between the culvert capacity and 100-year peak flow rate at the Southern
crossing, similar detention volume calculations would result in a significantly larger volume
required. Based upon the detention volumes required, it would not be feasible to pursue On-
Stream storage alone to ensure emergency access to the easterly portion of Roosevelt Road.

Upon review of the Dutchess County Parcel Access mapper, there are between 7-8 tracts of
land that would lend themselves to On-Stream storage, although they are unlikely to yield the
entire volume required to fully mitigate the flooding experienced at the Roosevelt Road
crossings. If the Town wishes to pursue this form of flood mitigation some or all of these parcels
must be purchased or easements must be negotiated with the owners for the purpose of
construction and long term maintenance. The full market value of these parcels ranges from
approximately $250,000 to $750,000. Assuming the parcels must be purchased, the total
estimated cost of obtaining the required land alone would be over $2 million.

4.0 HEC-RAS MODEL

The US Army Corps of Engineers River Analysis System (HEC-RAS) is software that can be
used to determine the hydraulic characteristics of a stream based upon hydraulic flow rate and
stream cross sectional data at various points along the stream. HEC-RAS is used to determine
the flood plain elevations noted on FEMA flood plain mapping.

A HEC-RAS model of the Fallkill Creek has been developed as part of this analysis for the
design of future projects within the corridor upstream and downstream of the Roosevelt Road
crossings. The model has been developed to match the water surface elevations indicated on
the FEMA Flood Insurance Rate Maps so that the impact of a project on flood elevations can be
evaluated. The locations of the stream cross sections used in the model as well as Design
Point (DP) locations at which flow rates were calculated using the StreamStats website are
indicated on Figure 3 in Appendix A. The stream cross sections have been selected to match
as closely as possible with those indicated in the Flood Insurance Study for Dutchess County.
Stream cross section elevations were based upon USGS Topographic mapping (Hyde Park &
Poughkeepsie Quadrangles). Model output as well as a CD-ROM containing the HEC-RAS file
has been provided in Appendix D.
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5.0 RECOMMENDATIONS

In conclusion, the flooding experienced along the Fallkill Creek is a regional issue that is too
vast and costly for the Town of Hyde Park to resolve independently. As such, the Town should
partner with the County and other Watershed wide organizations to develop regional flood
control strategies that could include on stream storage and flood plain protection. The Town
should also participate in programs that would assist home owners to relocate or demolish
structures within the flood plain. Other strategies that could help with flooding issues would
include public preparedness campaigns and the purchase of water rescue equipment for local
emergency responders.

The most logical short term solution to the flooding of the Roosevelt Road crossings is the
construction of the Cream Street Emergency Access Lane. This alternate appears to be the
least expensive and most practical option to ensure emergency access that will not be impacted
by flood water.
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APPENDIX A - Maps

e FEMA Flood Insurance Map No. 36027C0269E
e Figure 3 — Stream Cross Sections & Drainage Design Points









APPENDIX B — Watershed Data

e Roosevelt Road South Crossing
e Roosevelt Road North Crossing





















APPENDIX C - Calculations

e Culvert Capacity
e Detention Volume Estimates















APPENDIX D — HEC-RAS Output






























































































