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Figure 4-11
East Side Road in North Blenheim, with Schoharie Creek to the right

Alternative 1-2c — Based upon an iterative assessment using hydraulic modeling, a reduction in channel of
conveyance in the area of the NYS Route 30 bridge was determined to be a hydraulic constriction
contributing to a rise in water surface elevations that extend upstream through the North Blenheim hamlet.
A floodplain enhancement and sediment removal scenario was assessed in the area of the NYS Route 30
bridge, starting approximately 175 feet upstream of the bridge and extending to 925 feet downstream of the
bridge (Figure 4-12). Prior to this scenario being undertaken, further investigation will be necessary to
determine whether the removal of the abutments for the former covered bridge would be required or
whether they could be left in place (the possible replacement of the historic covered bridge is discussed
under Alternative 1-1).

Figure 4-12
Route 30 Bridge

View from NYS Route 30 bridge over Schoharie Creek looking downstream toward location of proposed
floodplain enhancement scenario 1-2c

Q;Q MILONE & MACBROOM






FLOOD MITIGATION STUDY APRIL 2017
SCHOHARIE WATERSHED, NEW YORK PAGE 44

Figure 4-14
Scenario 1-2c

Aerial view of North Blenheim hamlet showing the location of floodplain
enhancement scenario 1-2c (shaded area outlined in red), and existing (blue) and
approximate proposed (red) FEMA SFHA

Alternative 1-3: Sediment Removal

Field investigations revealed that the Schoharie Creek channel just upstream of North Blenheim contains
multiple mid-channel and lateral sediment bars. Removal of accumulated sediment in this area was
investigated for its potential to reduce flooding. The hydraulic model was used to assess sediment removal

over a half-mile length of Schoharie Creek, up to 4 feet in depth, across the approximately 200-foot width of
the channel.

The hydraulic modeling results indicate that sediment removal would have a relatively minor impact on

water surface elevations. Reductions in water surface elevations do not provide relief to properties located
in the North Blenheim hamlet center. The estimated volume of sediment to be removed under this scenario

Q‘L\\ MILONE & MACBROOM



FLOOD MITIGATION STUDY APRIL 2017
SCHOHARIE WATERSHED, NEW YORK PAGE 45

would be approximately 35,000 cubic yards, requiring off-site material disposal as well as bank restoration
and stabilization. Sediment removal is not likely to be sustainable and is likely to continue to aggrade in this
area. As such, the sediment removal scenario is not recommended for further study.

Focus Area #1 Recommendations

The following recommendations are offered for Focus Area #1 in order of priority:

1. Alternative 1-2c Floodplain Enhancement — Floodplain enhancement and sediment removal scenario
as described in Alternative 1-2c is recommended. This scenario was found to be effective at
lowering water surface elevations by up to 2 feet over a distance of two-thirds of a mile upstream,
which includes the North Blenheim hamlet. Many structures would be removed from the FEMA
SFHA while those that would remain in the SFHA would see reductions in flood elevations. The
construction of this enhancement and sediment removal scenario would impact approximately
1,100 linear feet of Schoharie Creek and would require the removal of approximately 20,000 cubic
yards of material. Engineering design and permitting are anticipated on the order of $68,000 while
construction would be anticipated on the order of $820,000. This estimate does not include the
cost of any land acquisition or construction easements that may be required or the relocation of
utilities.

2. Alternative 1-1 — Replacement of Covered Bridge — If the Blenheim Covered Bridge is to be replaced,
the replacement deck should be set at an elevation that is 10 feet higher than the deck of the former
historic bridge. The replacement bridge should be set on the existing abutments or on new abutments
that do not occupy more space in the channel than the existing abutments, and no roadway
embankment should be constructed on the left side of the bridge to connect the bridge deck to the
left bank. Hydraulic modeling should be conducted as part of the engineering design to ensure that
the new bridge does not cause an increase in water surface elevations. It is also recommended that a
LOMR be prepared that reflects the current condition in North Blenheim either with no covered bridge
or with a new bridge at a higher elevation.

4.3.2 Focus Area #2 — Bear Ladder Road

Background

Focus Area #2 is located where Bear Ladder Road (County Route 31) parallels Schoharie Creek, just north of
the hamlet of North Blenheim. Frequent flooding is reported at a location approximately 2 miles
downstream of the NYS Route 30 bridge coincident with a low spot in the road. When the area floods, travel
becomes unsafe or impossible, and access is cut off to several residences. Reports of flooding are consistent
with the FEMA 100-year SFHA mapping, which shows Bear Ladder Road overtopping at two separate
locations during the 100-year flood event as depicted in Figure 4-15. The more southern area encompasses
approximately 2,250 linear feet of road and the more northern about 1,500 feet.
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Alternative 2-1 — Floodplain Modification

Hydraulic modeling and an assessment of digital elevation models were used to evaluate the nature and
extent of existing flooding conditions along Bear Ladder Road. The roadway elevation varies, but at some of
its lowest points, the elevation of the road is only slightly higher than the elevation of bankfull flows in the
Schoharie Creek channel. These low areas in the road are predicted to be flooded by as much as 10 feet of
floodwater during the modeled 100-year flood. The floodplain along this reach of Schoharie Creek is very
broad, in some areas nearly half a mile wide. Given the topography and abundance of an existing floodplain,
channel and/or overbank modification would provide little to no flood benefit and would not improve
flooding conditions along Bear Ladder Road. No additional modeling was necessary.

Alternative 2-2 — Raise Roadway

Hydraulic modeling was undertaken to assess the scenario of raising Bear Ladder Road up and out of the
floodplain with 1 foot of freeboard (a factor of safety usually expressed in feet above a flood level) above the
100-year water surface elevation. Raising the roadway was evaluated, assuming a 30-foot embankment and
3:1 side slopes to avoid expensive structural wall construction. The final elevation of the road would need to
be increased by 1 to 7 feet, depending on location, over two sections totaling approximately 4,000 linear foot
of roadway to effectively protect the road from flooding during the 100-year storm event (Figure 4-16).

Figure 4-16
Aerial view of Bear Ladder Road (County Route 31) along Schoharie Creek showing limits of 100-year
floodplain and proposed elevated areas of Bear Ladder Road (Alternative 2-2)
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The cost of elevating Bear Ladder Road to 1 foot above the 100-year water surface elevation would be on
the order of $1.9 million. This would involve reconstructing approximately 4,000 linear foot of road, and
approximately 28,000 cubic yards of fill material would be required to elevate the road above the elevation
of the 100-year flood. The cost of engineering design and permitting would be in the range of $150,000 to
$200,000. This estimate does not include the cost of any land acquisition or construction easements that
may be required in order to elevate the roadway.

Based on hydraulic analysis, the fill associated with raising the road would have a negligible impact on flood
levels. Figure 4-17 is a cross section view of Schoharie Creek showing the proposed elevation of Bear Ladder
Road along the left side of the valley and the resulting 0.05-foot rise in water surface elevations during the
100-year flood event.
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Figure 4-17
Cross Section View of Schoharie Creek

Alternative 2-3 — Roadway Signage and Closure

The most practical and low-cost solution to flooding of the roadway along Bear Ladder Road is its immediate
closure during flooding events in combination with effective signage, barriers, and further consideration of
alternative routes. Monitoring of the USGS stream gauge at Breakabeen can be accessed
(http://waterdata.usgs.gov/nwis/uv?site no=01350355) to provide highway superintendents and residents
with a warning that floodwaters are rising, at which point signs and/or barriers should be put in place, and
travel along the floodprone sections of Bear Ladder Road should be avoided.

Focus Area #2 Recommendations

The following recommendations are offered for Focus Area #2 in order of priority:

1. Alternative 2-3 — Roadway Signage and Closure — Immediate closure of Bear Ladder Road during flooding
conditions, effective signage, and further consideration of alternative routes are recommended as
described in Alternative 2-3.
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2. Alternative 2-2 — Raising Bear Rock Road — While this alternative is potentially feasible, the cost of nearly
$2.0M should be weighed against the benefit of unimpacted travel during major storm events. No
homes or businesses will be removed from the floodplain under this alterative. Given the cost, likely
need for land acquisition, and limited flood protection, this is not a high priority recommendation.

4.3.3 Focus Area #3 — West Fulton Hamlet

Background

Focus Area #3 is located in the hamlet of West Fulton and includes House Creek and Panther Creek, both of

which are tributaries to Schoharie Creek. Two vehicular bridges located in the hamlet of West Fulton about

600 feet apart have been identified as being prone to debris jams and overtopping during flood events: the

Patria Road bridge over House Creek and the West Fulton Road (County Route 4) bridge over Panther Creek.
Hydraulic modeling was undertaken to evaluate both bridges and associated stream channels.

The West Fulton Fire Department station is located at 807 West Fulton Road, approximately one quarter of a
mile east of the bridge over Panther Creek. The West Fulton Fire Department along with the Middleburgh
Fire Department provides fire and rescue services for the town of Fulton. The West Fulton station is also a
designated emergency shelter. According to the Schoharie County Region 9 Evacuation Route, residents in
the Fultonham area are directed to proceed to the West Fulton Fire Department shelter by way of Pleasant
Valley Road, Mallon Road, Patria Road, and West Fulton Road. This route crosses both the Patria Road bridge
over House Creek and the West Fulton Road (County Route 4) bridge over Panther Creek. If these bridges
were to be flooded or washed out during an emergency, access to and from the West Fulton Fire Department
shelter would be impeded. Hydraulic analysis was conducted at both bridges to determine the likelihood that
they would overtop or wash out during a flood.

No stream gauges are located on House Creek or Panther Creek near the project area, and a FEMA FIS has
not been completed for West Fulton.

Alternative 3-1: Replace Patria Road Bridge over House Creek

Patria Road crosses over House Creek approximately 40 feet upstream of its confluence with Panther Creek
(Figure 4-18). The bridge at this location reportedly becomes jammed with debris. According to the
Schoharie County Department of Public Works, the dry hydrant pumpout located at Patria bridge was
washed out during Tropical Storm Irene and was subsequently reinstalled. The bridge opening is 44 feet
wide, with a 6.5-foot vertical distance between the bridge footing and the low chord on both sides. The
channel along the left side of the bridge is somewhat scoured, resulting in the channel bed being 1 foot
lower than the footing. The right side has a vegetated channel bar that covers the footing by approximately
1 foot, resulting in a distance of 5.5 feet between the top of the bar and the low chord. The bridge deck has
a vertical height, or thickness, of 3.5 feet between the low chord and the base of the railing. The railing is
open. The deck of the bridge is 24 feet wide. The channel substrate under the bridge is predominantly
gravel with an area of sand. Sand is dominant moving downstream approaching the confluence with
Panther Creek.

The bankfull width of House Creek measured in the vicinity of the bridge was found to be in the range of 50

to 55 feet. This is in close agreement with the regional regression equations utilized by StreamStats, which
indicate a bankfull width of 55.8 feet.
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Figure 4-18
Photos of Patria Road Bridge

Patria Road bridge over House Creek viewed from downstream (left photo) and looking east along Patria
Road (right photo)

Peak flows were calculated for House Creek at this location using StreamStats and are reported in Table 4-3.

TABLE 4-3
Peak Flows for House Creek

Peak Flows Discharge (cfs)
10-year flood 1,420
25-year flood 1,950
50-year flood 2,420

100-year flood 2,930
200-year flood 3,490
500-year flood 4,270

A HEC-RAS model was developed using 2014 Schoharie LiDAR mapping and flows generated from
StreamStats. The Patria Road profile generated in the HEC-RAS model shows that the 50-year and 100-year
floods do not overtop the bridge, but they do touch its low chord. The 200-year and 500-year floods
overtop the bridge. The 44-foot span is narrower than the 55.8-foot bankfull width. Based on NYSDEC
stream crossing standards, structures should span 1.25 times the channel's bankfull width. Bridges and
culverts that do not span the bankfull width of the channel are more prone to debris jams and scour and are
more likely to act as a barrier to aquatic organisms due to increased flow velocities through the structure.

The Patria Road bridge reportedly becomes filled with debris during flood events, leading to a reduction in
hydraulic capacity and more frequent overtopping. A debris jam was simulated in the hydraulic model,
creating a 30-percent blockage of the bridge opening. For the 100-year storm event, the water surface
elevation increases by 2.75 feet upstream of the bridge when the bridge opening is blocked by 30 percent.
The bridge is overtopped by the 25-year storm and all larger storms when debris blockage is simulated.

HEC-RAS modeling indicates that no buildings located near the Patria Road bridge would flood during the

100-year flood event. The building on Patria Road immediately west of the Patria Road bridge is at a ground
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elevation of 1,148 feet based on the 2014 LiDAR as shown in Figure 4-19. According to the HEC-RAS model,
this building could experience minor flooding at an elevation of 1,148.15 feet in the 500-year flood without
debris blockage. The buildings east of the bridge are at a higher elevation and would not experience
flooding in the 500-year flood event.

500-Year Flood Water Surface Elevation = 1148.15 Ft
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Figure 4-19
Aerial View of Patria Road Bridge

Although predicted flooding associated with the Patria Road bridge devoid of blockage does not directly
affect individual homes or businesses, overtopping of the road in the event of debris blockage would cause
flooding and potentially dangerous conditions. When the Patria Road bridge is slated for replacement, the
structure should be widened to better match the bankfull width of the channel, and detailed hydraulic
analysis of the proposed structure should be conducted to ensure that the bridge is adequately sized to pass
flows during large flood events.
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Alternative 4-2: Floodplain Enhancement

Hydraulic modeling was undertaken to evaluate several different floodplain enhancement configurations
along the floodprone section of Schoharie Creek as it flows through Middleburgh. Floodplain enhancement
scenarios were modeled within the agricultural fields along the left bank between Schoharie Creek and
Route 145 and along the right bank where River Street bends away from Schoharie Creek. Figure 4-23
depicts locations where floodplain enhancement scenarios were evaluated as shown in the red outlines.

Figure 4-23
View showing locations in Middleburgh where floodplain enhancement scenarios were evaluated

Given the broad, flat nature of the Schoharie Creek floodplain in this area and the fact that the fields along
the left bank are already quite frequently flooded, little flow capacity is predicted to be gained and little

flood reduction benefit as a result of floodplain enhancement.

Alternative 4-3: Right Bank Floodplain Enhancement

Floodplain enhancement was assessed along the right bank of the creek approximately 1 mile downstream
of the NYS Route 30 bridge as depicted in Figure 4-24. The proposed floodplain enhancement scenario
resulted in predicted water surface elevation decreases of approximately 0.2 feet in the 10-, 50-, 100-, and
500-year floods. Benefits diminish moving upstream toward the NYS Route 30 bridge. This resulting
decrease in water surface elevation does not significantly change the extent of flooding in Middleburgh and
along River Street and would only moderately decrease flooding depths by as much as 0.27 feet at some
structures located along River Street north of Middleburgh. Such improvements may reduce flooding
occurrences during smaller events or possibly bring flood elevations below the level of first floors during
larger floods; however, large-scale flood mitigation will not be achieved with this alternative.
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Figure 4-24
Alternative 4-3
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Aerial view showing water surface elevation reductions for floodplain enhancement

Construction of the modeled flood bench would require approximately 57,500 cubic yards of excavation and
would disturb an area of approximately 9.3 acres along 1,800 linear feet of Schoharie Creek. Due to the
large volume of material excavation, construction costs would be anticipated to be on the order of $3M and
would not likely justify the minimal reduction in water surface elevations.

Alternative 4-4: Dredging

Hydraulic modeling was conducted to evaluate a dredge scenario in which 2 feet of the Schoharie Creek
channel bottom would be dredged from a point located 2,600 feet upstream of the Route 30 bridge to 4,900
feet downstream of the bridge. Hydraulic modeling predicts that dredging would provide only minimal flood
reduction benefit with a maximum decrease in water surface elevation of only 0.3 feet during the 10-year
event and 0.2 feet during the 100-year event. Approximately 95,500 cubic yards of material (over 5,000
truckloads) would need to be removed with an anticipated cost on the order of $2.3M. Figure 4-25 depicts
the extent of the modeled dredging.
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Figure 4-25
Aerial view of Middleburgh showing the extent of proposed dredging under Alternative 4-4

Alternatives 4-5a and 4-5b: Flood Control Levee and Wall

Two scenarios were investigated in which a combination of an earthen flood control levee and a flood
control wall would be constructed to prevent flooding of portions of Middleburgh. Under the first scenario,
a levee would begin behind (south of) the Middleburgh Junior/Senior High School, run north along River
Street along Schoharie Creek, then turn east away from the creek north of Scribner Avenue. The proposed
levee was evaluated at an average height of 5 feet. Figure 4-26 shows the location of the proposed
floodwall and levee.

Because the area between River Street and the creek is too narrow to accommodate the width of an earthen
levee, a vertical floodwall would be required. The levee/floodwall would need to be set at least 1 foot above
the 100-year water surface elevation, potentially higher. The proposed levee would be approximately 3,200
feet long and would require 13,500 cubic yards of fill. The proposed floodwall would be about 1,500 feet
long. Floodgates would be required at locations where roads pass through the floodwall or levee such that
the gates would normally be open but then be closed during flood events. Approximately 20 property
parcels would be impacted by the construction of the levee/floodwall. Conceptual engineering sketches of
the proposed floodwall and levee, including volume calculations, are appended to this report.
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Figure 4-26
Aerial view showing the location of levee 1 in Middleburgh

Under this scenario, a land area of approximately 45 acres that is currently inundated during the 100-year
flood would be protected from flooding including areas along Main Street, Railroad Avenue, Danforth
Avenue, and Scribner Avenue. Modeling of the levee indicates that increases in water surface elevation in
the Schoharie Creek channel adjacent to the levee would be negligible.

Under a second levee/floodwall scenario, the levee would begin behind the Middleburgh Junior/Senior High
School, run north along River Street to Milk Can Lane, then turn east. Figure 4-27 shows the location of the
proposed levee.

As with the first scenario, a vertical floodwall would be required between River Street and the creek. The
levee/floodwall would be set at least 1 foot above the 100-year water surface elevation. Under this
scenario, the proposed levee would be approximately 4,900 feet long and would require 21,000 cubic yards
of fill. The proposed floodwall would be about 4,700 feet long. As with the first levee scenario above,
floodgates would be required at locations where roads pass through the floodwall or levee, which would be
closed during flood events. Approximately 35 property parcels would be impacted by the construction of
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this levee/floodwall. Conceptual engineering sketches of the proposed floodwall and levee, including
volume calculations, are appended to this report.

Legend

FEMA 100-Yr Flood Zone
Middleburgh Levee 2
Floodwall

Levee

Figure 4-27
Aerial view showing the location of levee scenario 2 in Middleburgh

Under this scenario, a land area of approximately 330 acres that is currently inundated during the 100-year
flood would be protected from flooding, including all areas described under the first scenario plus the area
extending north of town along River Street and Middle Fort Street. Modeling of this levee/floodwall scenario
indicates that increases in water surface elevation in the Schoharie Creek channel adjacent to the levee
would be negligible.

The levee and floodwall scenarios described above would require a considerable amount of private property
acquisition or construction easements and would require interior drainage pump stations, use of removable
panels at road crossings, and considerable maintenance. A risk associated with these scenarios is the danger
of a flood event that exceeds the design storm and overtops or breaches the levee or floodwall and is then
trapped. In Middleburgh, peak flows in Schoharie Creek during Tropical Storm Irene exceeded the predicted
100-year storm event. Under such a scenario, it is possible that floodwaters from the creek would have
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