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l. Statement of Purpose and Scope

Purpose and Scope

The Hamlet of Andes, situated along the banks of the Tremper Kill, Gladstone Hollow
and Liddle Brook stream systems, has experienced severe flooding in recent years. This has led
to a heightened awareness of the damage that can occur from flooding. Residents, businesses,
and other stakeholders desire to build community resilience and protect community assets from
future flood damage. A hydraulic analysis of the main population areas of Andes was progressed
to identify locally supported actions that would reduce damages. Qualifying and eligible projects
would then be funded through FEMA or other area programs. As with Stream Management
Planning in the New York City watershed region since 1997, this effort is funded through local
County Soil & Water Conservation Districts by NYC Department of Environmental Protection.
A Flood Advisory Committee (FAC) comprised of residents, local officials and technical staff
representing these funding / supporting agencies was created to administer the Local Flood
Hazard Mitigation Analysis (LFA).

The purpose of this LFA document is to provide a detailed assessment of the flooding
characteristics in the Hamlet of Andes. The assessment This LFA document describes the
existing flood hazards within the focus area, identifies existing infrastructure elements in the
community that are at risk for flood damage, recognizes potential alternatives aimed at reducing
flood impacts, and describes an implementation plan for prioritized alternatives. The study area
of the analysis extends from the Hyzer Hill Road crossing of the Tremper Kill downstream
through the Hamlet of Andes, ending at the Cabin Hill Road (County Route 2) crossing of the
Tremper Kill just south of the Andes Central School and junction with Liddle Brook. The study
area also includes the area adjacent to the lower 1.6 miles of Liddle Brook, measured upstream
from the confluence with the Tremper Kill. Limits of the study area are shown in FIGURE 2. In
particular, this LFA emphasizes hazards, risks and potential mitigation options directly affecting
road networks, utilities, emergency services and residential / commercial properties within

populated portions of the hamlet along Tremper Kill and Liddle Brook.

1846.001.001/11.17 -1- Barton & Loguidice, D.P.C.
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Development of the LFA is based on an initial flood study completed by FEMA, and is
supported by additional field-derived data reflecting current river- and floodplain conditions.
This document includes a review of available information pertinent to the hydrologic and
hydraulic functions of the Tremper Kill, Gladstone Hollow and Liddle Brook as well as
engineering analysis required to assess the flooding characteristics within the focus area. In
addition, reach specific stream stability restoration goals from the Andes Flood Commission
have been included in the Appendices, as well as General Recommendations for best practices

when managing the stream for flood hazard mitigation.

Following a review of existing information and discussions with the flood commission, it
was determined that direct flood damage to above-ground structures within the focus area
generally has been minimal. However, temporary flooding of basements is of particular concern

to those residents and business owners situated within the project area.
I1.  Site Description

County: Delaware County

Village/Town: Hamlet of Andes

USGS Quadrangle Map:  Andes

River/stream: Tremper Kill, Gladstone Hollow and Liddle Brook

Stream Classification: C with (T) Standards (Liddle Brook)
C with (TS) Standards (Tremper Kill)
C with (TS) Standards (Gladstone Hollow)

Focus Area Length: 4.5 miles
(1.25 miles along Main Street, 1.45 miles along Glad Stone Hollow Road, 1.6 miles along
Delaware Ave)

1846.001.001/11.17 -2- Barton & Loguidice, D.P.C.
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Drainage area: The drainage area at the downstream limits of the study area is
approximately 10.2 square miles.

Gages: There is only one gaging station in proximity to the study area,
USGS 01415000, and it is located approximately 6 miles south of
the Route 2 Crossing of the Tremper Kill. The period of records at

the gage station is 1937- present.

There is a weather station in Andes hosted through the NYS
Mesonet program through the University of Albany.

http://www.nysmesonet.org/mesonow#?stid=ANDE

1846.001.001/11.17 -3- Barton & Loguidice, D.P.C.
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Tremper Kill Watershed
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I11. Methods

LA, Approach

An evaluation of flooding in the Tremper Kill watershed was developed from available
information, data collected from field reconnaissance, and engineering computations. The basis
for the evaluation was FEMA’s hydraulic model developed in 2013 to update previous Flood
Insurance Studies (FISs). FEMA'’s Effective Hydraulic Model was performed in the US Army
Corps of Engineers’” HEC-RAS software. Barton & Loguidice D.P.C. (B&L) reviewed and
modified the FEMA Effective Model in order to capture the existing flood regime of the Liddle
Brook and the Tremper Kill and their tributaries within the defined project area. This adapted

model is referred to as the “Duplicate Model.”

Using this refined model informed by existing FEMA modeling and corrected by inputs
from field data and observations of the stream/floodplain network, B&L modeled a range of
flood flows (10-, 25-, 50-, 100-, and 500-year flood events) within the project area. The outputs
of these model runs graphically document flood profiles, identifying water surface (flood)
elevations and lateral flood extents (inundation widths) within the project area corresponding to
each flood flow. Using Geographic Information Systems (GIS), topographic mapping (supported
by LIiDAR-derived contour data) and aerial imagery overlays to depict inundation zones, at-risk
structural elements (including residential properties, infrastructure elements, etc.) were identified
for each flood stage modeled. Defining the inundation limits and affected infrastructure elements
corresponding to each modeled flood stage provides the fundamental basis for identifying
mitigation alternatives based upon prioritized assessment of the severity and extent of impacts
associated with each modeled flood event.

1846.001.001/2.18 -6- Barton & Loguidice, D.P.C.
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ILA.1 Hydrology

The hydrology for the existing FEMA models was developed utilizing current
information from the gage station located on the Tremper Kill. The total drainage area at the
downstream limits of the project area is approximately 10.2 square miles. There is one gaging
station in proximity to the study area(USGS 01415000)located on the Tremper Kill
approximately 6 miles south of the Hamlet of Andes. Consequently, flows further upstream of
this gage were estimated using weighted averages of transferred gage flows (based upon
prevailing drainage area) and regional regression flows. Flows closer to the gage were estimated

only using regional regression flows.

FEMA utilized a Log Pearson Type Il statistical evaluation of historic flood elevations
recorded at the Tremper Kill gage station to determine the peak discharges for the 10, 25, 50,
100, & 500 year flood events. Results of this evaluation were reviewed by B&L to confirm that
the corresponding discharge values determined by FEMA are consistent with actual, current
flood conditions. The flows were calibrated to reflect points in the Duplicate Model.

Table 1 - Peak Discharges (cfs)

Recurrence Interval (years)

Location
10 25 50 100 500
Tremper Kill upstream of Gladstone
255 346 424 505 711
Hollow
Tremper K_|II downstream of 248 539 614 6965 012
confluence with Gladstone Hollow
Tremper K|_II down§tream of S e - - 11
confluence with Herrick Hollow
Tremper Kill upstream of confluence
. 540 720 834 956 1282
Liddle Brook
Tremper Kill downstream of
o 894 1140 1344 1566 2112
confluence with Liddle Brook
Tremper Kill Near Andes. NY (USGS 2869 3845 4695 5623 8011

Gage No. 01415000)

1846.001.001/2.18 -7- Barton & Loguidice, D.P.C.
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11.A.2 Duplicate Hydraulic Model

The hydraulic assessment is used to evaluate and predict water elevations, identify flood
prone areas, and evaluate mitigation strategies to minimize future flood damage and protect
water quality. FEMA developed an updated hydraulic analysis for the Tremper Kill Watershed
in 2013.

The detailed HEC-RAS model developed by FEMA for the Tremper Kill and Liddle
Brook does not extend to the upstream limits of the LFA study area. An approximate FEMA
model extended from the detailed model past the limits of the study area. The approximate study
was used and enhanced with additional field survey data to extend the detailed HEC-RAS model
upstream to the study area limits. In addition to the cross sections in the FEMA model (surveyed
in 2013), an additional eight cross sections were surveyed through the upper reaches of the
Tremper Kill and Gladstone Hollow to provide the most complete and up-to-date model possible.
A detailed evaluation of the duplicate hydraulic model was completed to verify channel and
floodplain geometry throughout the length of the modeled stream network, and to identify and to
investigate initial areas of interest such as constrictions, obstructions and areas of ineffective
flow (i.e. ponding or detention of flood waters)predicted by the model. As a means of validating
the accuracy of the model, feedback was solicited from the community during our initial public
meeting to determine if the flood profile, elevations and extent (inundation zone) predicted by
the model for the January 1996 flood were consistent with conditions actually observed through
the hamlet during that event. This provided us a with a real-world calibration of the model. The
end result was our existing conditions “Duplicate Effective Model” that was used to compare

potential mitigation alternatives across a range of flood flows.

1846.001.001/2.18 -8- Barton & Loguidice, D.P.C.
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111.B. Public Outreach

A series of public presentations were held to gain input and share information with the
community members during the process of conducting the analysis. The meetings were

structured as follows:

Meeting #1 (June 2016) — This meeting was used to inform the community of the
LFA process. We also utilized this meeting to verify the existing HEC-RAS model.
To do this we showed the residents the inundation developed by Irene in our model
and compared it to what the public actually experienced during the storm.
Meeting #2(October 2016) — We presented our alternative modeling to the public and
the results of modeling and used the opportunity further educate on the functionality
of the model and its benefits as a tool for planning. River process, river stability, and
sediment transport concepts were also presented, as well as the distinction between
natural stream channel design and traditional dredging.
Meeting #3 (September 2017) — This meeting was used to further present modeling of
potential mitigation alternatives and the results of the Benefit/Cost Analysis (BCA).
An overview of funding options and the limitations of the BCA was provided.
Town Board Meeting — Once accepted by the Andes Town Board, the Local Flood
Analysis will serve to make the Town eligible for future funding opportunities
available within the NYC watershed region.
Stream Walks
§ March 4, 2016 — An initial walk-through of the Hamlet was performed by
B&L with members of the Advisory Committee, DCSWCD, and
NYCDEP. This provided an opportunity to discuss problem areas and
brainstorm potential solutions.
§ May 10, 2016 — The upper Gladstone Creek area was identified during the
March site walk-through as an area of importance. B&L along with
members of the Advisory Committee, DCSWCD and NYCDEP walked
the Gladstone Creek Corridor to evaluate the presence and potential for

additional wetland storage above the Hamlet.

1846.001.001/2.18 -9- Barton & Loguidice, D.P.C.
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§ July 6, 2017 — A walkthrough of the Andes Central School Property with
members of the Flood Advisory Committee and residents was performed to
discuss the particulars of potential floodplain expansion specific to the school
property as well as other locations in the Hamlet.

1846.001.001/2.18 -10- Barton & Loguidice, D.P.C.
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IV. Flood Mitigation

1IV.A. General

As shown through the modeling and historic events, the studied project reach (Tremper Kill
and Liddle Brook in the Andes Area) is susceptible to flooding during large storm events.

Alternatives for mitigation alternatives are characterized under the following categories:

Property Protection: These types of alternatives include measures that either provide
structural measures to protect existing buildings, residences, and infrastructure elements
from flood impacts, such as flood levees, diversions, floodwalls, etc., or to remove them
from the flood inundation zone through raising building elevations, relocation, or
abandonment of properties.

Flood Damage Protection and Planning: These types of alternatives include stream
and/or floodplain modifications intended to reduce flood elevations. These approaches
are oftentimes, but not entirely, most - applicable in areas where sufficient lateral area
adjacent to the active channel and floodplain are available to implement such measures.
In addition to reduction in flood risk and associated hazards, these alternatives, including
such measures as floodplain reconnection, installation and protection of streamside
buffers, and natural channel restoration, provide a wide range of additional benefits to the
community. Benefits include improved aesthetics, recreational opportunities, water
quality, and elevated property values. When compared to more structurally-engineered
alternatives, these modifications provide greater flood mitigation benefits to the system as
a whole by reducing flood velocities, reducing bank erosion and mass failures, and
minimizing changes in channel form upstream and downstream by balancing the
sediment transport regime. Funding sources such as Catskill Watershed Corporation
(CWC) are available to support flood mitigation projects that incorporate approaches

such as natural channel and/or floodplain restoration.

1846.001.001/2.18 -11- Barton & Loguidice, D.P.C.



Hamlet of Andes

Natural Resource Protection: These types of alternatives do not directly address flood
stages or direct flood impacts, but instead address elements that frequently contribute to
or exacerbate flood elevations. They include: debris management; bed-load, large woody
debris; bank stabilization; and landslide remediation. These approaches can also include
out-of-channel projects intended to restore the natural hydrologic regime through
increasing groundwater infiltration, stormwater detention and storage, and reducing flood
surges associated with excessive overland runoff.

Structural Projects: These types of alternatives provide structural protection to critical
infrastructure elements, such as utilities, bridges, roadway embankments, and culverts.
Because of the localized nature of many of these types of projects, these approaches are
best implemented in conjunction with one or more additional mitigation alternative
approaches, such as replacing, retrofitting, or re-sizing bridges and culverts, etc.
Emergency Response and Services: These types of alternatives do not directly address
flood impacts, per se, but establish adequate response measures from Emergency
Services agencies to provide affected residents with safety, shelter, and adequate supplies
to offset the impacts to health, personal safety, and impacts to quality of life that result
from flood events.

Community Pollution Prevention: These types of alternatives identify and secure,
either through structural, relocation, or other means, elements within the community that
pose potential pollution and/or toxic risks to people, property, and the environment when
inundated during a flood.

The alternatives evaluated by the hydraulic model below largely focus on structural and
flood damage protection through projects that reduce flood elevations and subsequent
impacts to structures and roadways. The alternatives evaluated are presented starting
upstream and working downstream through the project area but in no order of importance

or priority.

1846.001.001/2.18 -12- Barton & Loguidice, D.P.C.
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Given the degree to which development of the valley has led to widespread encroachment
and confinement of stream channels and floodplains through much of the study area, it has
become evident through the development of this LFA that implementation of individual
mitigation alternatives frequently meet with only a modicum of corresponding flood/flood
hazard reduction. On their own merit, most of the mitigation alternatives presented in this section
offer only minor reduction of flood risks. However, when combined as part of a more
comprehensive and multi-faceted flood mitigation plan, the cumulative benefit of multiple
measures implemented over time can provide a more profound benefit to the community by way

of limiting the hazards associated with future flood events.

1V.B. Areas of Interest

1IV.B.1 Detention Pond Upstream of Hamlet

The junction between Gladstone Hollow and Tremper Kill is approximately ¥ of a mile
upstream of the Tremper Kill’s first crossing of Route 28 in Andes. During large storm events
the wetland areas in the vicinity of this junction are engaged in attenuating some flow from the
storm. It is thought that a detention pond could be developed in the area surrounding the junction
in order to attenuate more flow from reaching the hamlet. The detention pond would be
developed in the farm fields north east of the junction between the two rivers. It would require a
minimum storage of 25 acre-feet of water in order to be effective, however the more the pond
can attenuate the greater the degree of flood reduction downstream through the Hamlet. To
evaluate necessary design standards for such a measure, a detention pond was modeled on
Gladstone Hollow assuming that a peak discharge that would never exceed the 2-yr storm. This
design storm was modeled for the detention pond because there is no inundation through the
Hamlet from the 2-yr storm. This would require an engineered flood retention structure (i.e.
structural dam) to accomplish. The retention structure would span across the Tremper Kill
channel just south of the confluence with Gladstone Hollow (see Figure 1), effectively
impounding both streams during high water events. A flood retention structure would not be
covered under the LFA, but the concept of retaining flow was shown to have merit. Further
‘softer’ approaches will be pursued.

1846.001.001/2.18 -13- Barton & Loguidice, D.P.C.
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Figure 3. Proposed location for detention pond and flood retention structure.

Results:

n Developing an upstream detention pond reduces inundation area and depth through
the Hamlet downstream (see figure 4 & 5)

n Preliminary modeling of a retention structure and detention pond was based upon
general assumption of design dimensions. A more detailed design will be needed to
evaluate accurate results and benefits

n By effectively “cutting off” the upper headwaters of the watershed, the detention
pond decreases the drainage area of the Tremper Kill contributing flood flows
through the Hamlet of Andes by approximately 3.25 square miles (57%0)

n Costs associated with design, permitting, construction and long-term inspection and
maintenance of a retention structure / detention pond cannot be funded through the
LFA program.

1846.001.001/2.18 -14- Barton & Loguidice, D.P.C.
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Figure 5. Inundation Area during 50 year event — Proposed conditions (Detention Pond)
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1IV.B.2 Managed Farm Practices Upstream of Hamlet

Agricultural areas along Gladstone Hollow were evaluated to identify opportunities to
reduce runoff volumes and increase time of concentration (i.e. rate of discharge to the receiving
stream network) through implementation of improved management practices. Evaluation of
flood mitigation benefits that could potentially gained through improved management of farm
fields considered both the acreage of agricultural lands available as well as the reductions in
curve number that would result from implementation of best management practices (BMPs).
Utilizing overhead imagery within the drainage basin, we estimated farm land comprised
approximately 277 acres (or 34%) of the Gladstone Hollow drainage basin. The curve number
for row crops is 89-91 and the curve number for terraced and contoured fields is 80-81.
Corresponding runoff reductions associated with implementation of BMPs would translate to an
estimated 30-190 cfs, depending on the magnitude of the storm event. The resulting reduction in
flow through the Hamlet is 5-12% depending on the recurrence interval of the storm. This
approach would not single-handedly solve all flooding-related issues in its own right, but would
help reduce peak flow. If coupled with other flood mitigation measures within the study area,
improved agricultural management practices would be a beneficial component to a broader,
comprehensive approach to reducing flood elevations, inundation zones and corresponding flood
hazards through the study area.

Results:

n Managing crops has a 5-12% reduction in runoff to the upper portions of Tremper
Kill and Gladstone Hollow, reflective of the prevailing storm intensity.
n Peak flows are decreased but inundation areas and depths are not reduced.
Based on the flood commission’s walk of the upper Tremper Kill, the existing wetlands in the
Upper portions of the Tremper Kill and Gladstone Hollow should be preserved. These wetlands
provide areas of detention and infiltration that benefit the Hamlet downstream. The removal or
destruction of these wetlands would increase runoff and consequently peak flows and associated

flooding.

1846.001.001/2.18 -16- Barton & Loguidice, D.P.C.
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Figure 7. Inundation Area during a 50 year event — Proposed Conditions (Managed Farm Practices)
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IV.B.3 Floodplain Conveyance through Andes- Tremper Kill

Development of properties within the Hamlet along the banks of the Tremper Kill has
resulted in widespread encroachment of the stream channel and adjacent floodplains. In an effort
to relieve the confined condition of the river and corresponding increased floodwater elevations
and velocities, the addition of a floodplain bench was investigated for the purpose of improving
conveyance capacity through the study area. The width of the bench was determined by utilizing
overhead imagery to identify potential opportunities for floodplain reconnection and/or
widening. Using the imagery we were able to identify garages and sheds, as well as residential
structures. At this conceptual stage, we determined available floodplain widths through the
Hamlet by assuming that relocating garages and sheds is acceptable, but displacement of houses
and businesses is not. From this we utilized a 20-40” wide floodplain starting near the old Town
Hall site. Opportunities for floodplain expansion alternate between one or both sides of the
stream as it passes through the Hamlet. Modeling of the proposed floodplain bench alternative
indicates a reduction in flood elevations ranging from 0 feet to-3.5 feet for the 50 year storm,
depending on location within the Hamlet. Inundation maps shown below show that both the river
and floodplain are engaged during the 50 year storm and improving conveyance and pulling
inundation limits away from properties throughout the Hamlet. One area of significant reduction
is south of Route 28 between the properties 288 Main Street and 506 Main Street. Another of
which showed a significant reduction in flooding was to the north of route 28 between the
properties of 33 Main Street and 103 Main Street.
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Hamlet of Andes

Figure 8. Diagram displaying locations of the continuous floodplain throughout Andes. The red line is the river’s center
line and the blue lines are the extents of the proposed floodplain.

Results:

n If utilizing the maximum available floodplain width through the Hamlet, inundation
areas are notably reduced at the 50-yr storm.

n When utilizing the maximum available floodplain width, flood elevations are
decreased 0-3.5 feet during the 50 year storm

n Maximizing floodplain width and extent along the Tremper Kill will result in a
significant decrease in flood elevations through developed portions of the Hamlet of
Andes

n Flood plain width can be maximized with only the need to relocate sheds and
garages, but not houses or businesses.
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Hamlet of Andes

Figure 9. Inundation Area during a 50 year event - Existing Conditions

Figure 10. Inundation Area during a 50 year event - Proposed Conditions (Continuous Floodplain)
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