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1.0 Introduction

SLR was retained by the Addison County Regional Planning Commission (ACRPC) to complete
a flood hazard mitigation study in Starksboro, a rural town located in the Lake Champlain basin.
The Lewis Creek flows through Starksboro, originating on the western slopes of the green
mountains and flowing northwesterly to Lake Champlain. This study is focused on an area
within the town where Lewis Creek transitions from a steeper mountainous setting to a wider
lowland valley. Several homes are located in this area, which centers around Ireland Road,
Vermont Route 116, and Hillsboro Road. Properties and roads are prone to flooding with
damages reported for numerous events. SLR collected field data, compiled historic flooding
observations, and conducted hydraulic modeling to inform flood patterns at the site. The study
also included an alternatives analysis to explore flood mitigation options with the primary goal of
reducing flood hazards within the project area.

1.1 Watershed Description

The Lewis Creek watershed is 81 square miles in size and drains lands from towns in both
Addison and Chittenden Counties. The creek flows 33 miles from its headwaters in Starksboro
to Hawkins Bay in Ferrisburgh (South Mountain, 2010). This study includes the stretch of Lewis
Creek beginning just behind Maple Ridge Auto on Ireland Road in Starksboro, approximately
0.9 miles east of the intersection of Route 116, and ending approximately 0.2 miles downstream
of the Meadowlark Lane crossing. In total, 2.3 miles of Lewis Creek is included in this analysis.
Ireland Road, Route 116, Hillsboro Road, and Meadowlark Lane are within the study area.

The size of the watershed at the upstream end of the study area is 8.1 square miles. Lewis
Creek originates just east of the study area and flows through primarily forested lands along
Conway Road and Ireland Road. The stream has a steep slope and narrow valley width for
most of the length upstream of the study area. As the creek flows west along Ireland Road, the
channel slope drops and the valley significantly widens as it approaches Route 116. The creek
then flows northerly parallel to Route 116 and crosses Hillsboro Road. Downstream, the creek
meanders through agricultural land, crosses Route 116, and enters a large expanse of wetland
and agricultural land. The creek flows generally parallel to Route 116, crosses Meadowlark
Lane, and continues flowing north toward the center of town in Starksboro.

Lewis Creek underwent Phase 2 stream geomorphic assessment and river corridor planning
during the early 2000s. The study area is within reaches M22 and M23 of the stream
geomorphic assessment. The river corridor plan for the watershed identified several potential
projects within this area that include berm removal and stream and floodplain restoration (South
Mountain, 2010).

Like many Vermont villages, towns, and cities, early settlement patterns and the more recent
history of development have landed the Ireland Road to Hillsboro Road area of Starksboro in a
floodplain setting. Furthermore, transportation infrastructure with elevated embankments has
been placed in many river valleys. Development in the floodplains of large rivers and small
streams is the primary reason that flood damages have been so extensive in the region in the
past two decades. Furthermore, flood water surface elevations have been locally elevated due
to reduced flow capacity at undersized structures that were either backwatered or clogged with
sediment and large woody debris. Other mechanisms of increased flooding observed around
Vermont over the past several years include reduced floodplain access even in areas where
development does not exist.
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This project evaluates flooding patterns along Lewis Creek near Ireland Road and Hillsboro
Road in Starksboro and evaluates several alternatives that have the potential to reduce flood
and erosion risks over the long term in this dynamic alluvial fan in a rural developed setting.
This project generally consisted of data review, survey, hydraulic modeling, and alternatives
analysis. This report summarizes the findings and recommendations of the study.

1.2 Goals and Objectives

The primary goal of the study is to create a model of Lewis Creek and its floodplain and identify
potential flood hazard mitigation projects for the community of Starksboro.

Project objectives include:

1. Build on existing information to define the primary flood and erosion risks in the Hillsboro
Road area of Starksboro.

2. Survey the channel and floodplain to create a hydraulic model of Lewis Creek.

3. Perform an alternatives analysis with the model to explore flood hazard mitigation options
within the study area.

4. Consider additional project benefits such as water quality improvement and habitat
improvement.

5. Provide recommended alternatives for flood risk reduction.

6. Increase awareness of the risks associated with flooding due to the geophysical setting
in the area and possible solutions through this report and public presentations.

2.0  Existing Conditions

During 2023, SLR compiled existing data and collected new data to document existing
conditions at the project site. Additional details on assessment methodologies are provided in
the subsequent sections. Existing conditions represent conditions within the project area prior to
the July 2024 flood, as data were collected during 2023 and the model built before the recent
flood.

2.1 Data Collection

The project was initiated by compiling available data about the study reach. A public project
kickoff meeting was held to gather information from project partners and residents of the area
about Lewis Creek and observations of past flooding. Numerous residents attended, as well as
representatives from the town and Addison County Regional Planning Commission (ACRPC).

Data sources leveraged included:
- ACRPC flood damage reporting
- 2014 LiDAR data (0.7m horizontal resolution)
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- Historic aerial photos and topo maps

- 2022 aerial imagery (VCGI)

- Photos and videos of flooding provided by residents and the Town
- Anecdotal reports from residents and the Town regarding flooding
- Stream geomorphic assessment data (2002, 2008)

- Direct observation of flood damages in July 2024

2.2 Field Survey

Scientists and engineers from SLR visited the project site several times throughout 2023 to
collect field data to supplement existing datasets. The section of creek from upstream of 455
Ireland Road to downstream of the Route 116 bridge was walked to document geomorphic
condition and processes. Cross sections were measured roughly 400 feet apart throughout the
study reach, with additional sections at features such as bridges, areas of active adjustment,
and at-risk homes.

SLR previously collected habitat data for the stream geomorphic assessment in 2008 on Lewis
Creek. 2023 conditions were compared to previous conditions and changes noted during data
collection. Detailed measurements were collected at each bridge. Locations of berms and
floodchutes were recorded using a submeter Global Positioning System (GPS) unit.

2.3 UAS Survey

During late November 2023, SLR engineers and scientists visited the study area to perform
additional survey work using an unmanned aerial system (UAS). UAS data collection efforts
focused on areas of high concern for flooding and stream channel adjustment. The base Light
Detection and Ranging (LIDAR) data used for the project is from 2014 and does not capture
recent changes in the stream channel. Two flights were performed from Ireland Road where the
creek turns to flow northward to the Route 116 bridge downstream. The flights produced two
aerial images and two ground surface layers.

The UAS-based survey method utilizes a photogrammetric technique called Structure-from-
Motion (SfM) to convert two-dimensional (2D), aerial imagery into three-dimensional (3D), digital
surfaces (Figure 1). The photogrammetric survey was performed by collecting both GPS data
and aerial imagery with a DJI Phantom 4 Pro unmanned aerial system and processing the data
with the P1X4D Mapper software (Pix4D SA, 2019) to develop 3D digital surface models of a
portion of the study area. The surface models were adjusted using ground control points (GCPs)
with known coordinates collected by GPS. The models provide high-resolution terrain data,
which was used in the hydraulic model to reflect existing conditions at the site. The processing
software also produces detailed orthoimagery, by stitching together individual aerial
photographs into a mosaic image.
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Figure 1. 2014 LiDAR only (left) 2014 LIDAR with 2023 UAS survey added (right) shows
channel migration not reflected in LIDAR data

The accuracy of the ground surfaces created through post-processing the UAS data is
dependent on the number of ground control points, their distribution, and their accuracy. UAS
surfaces do not replace traditional ground survey methods and are not suitable for construction
design. GCP accuracy is reported in table 1 below. The point density for the UAS collections
was 0.6 inches.

Table 1. Ground control point accuracy

Part 1 Part 2
(Downstream) | (Upstream)
Number of GCPs used 5 9
Average Horizontal
Accuracy (feet) 0.62 0.38
Average Vertical
Accuracy (feet) 0.80 0.47
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2.4 Structures

A brief description of the bridges and culverts located in the study area follows. Structures are
ordered from upstream to downstream on Lewis Creek, followed by tributaries.

Driveway Bridge to 319 & 321 Ireland Road

The driveway bridge spans Lewis Creek with a timber deck over steel I-beams supported by
concrete abutments. The date the bridge was built is unknown, but historic aerial imagery shows
the bridge appearing between 1984 and 1992. The bridge connects Ireland Road to two homes
on the northern side of the creek. The bridge span is 50 feet and the maximum rise is 8.5 feet;
the deck is single-lane. This bridge was destroyed during the 2024 flood, but it is included in the
hydraulic model, which was created before the flood.

Figure 2. Looking downstream at the driveway bridge

Hillsboro Road Bridge

This bridge has a concrete deck on concrete abutments and spans 36 feet. The maximum rise
is 5.2 feet and the deck is 25 feet wide. According to records from the Vermont Agency of
Transportation, the Hillsboro Road bridge was built in 1984. Residents and the Town have
provided anecdotal and photo documentation of ice jam formation at this bridge, which
periodically causes flooding of properties upstream of the bridge. Woody debris also frequently
clogs the bridge opening during flooding.
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Figure 3. Looking upstream at the Hillsboro Road bridge

Route 116 Bridge

The Route 116 bridge is comprised of steel I-beams over concrete abutments with a paved
roadway overtop. Route 116 is a state road; the bridge was first constructed in 1955 and rebuilt
in 2011, according to VTrans records. The structure is skewed to the roadway and alignment
with Lewis Creek is poor. The bridge span is 29 feet, but the opening width is 34.5 feet due to
the skew. The structure length is 35 feet measured straight across the road and 42.5 feet
following the alignment of the creek. The maximum rise is 7.3 feet. No reports of flooding have
been documented at this bridge.
NG R

Figure 4. Looking downstream at the Route 116 bridge



Addison County Regional Planning Commission September 5, 2024
Lewis Creek Flood Hazard Mitigation Study SLR Project No.: 146.13928.00007

Meadowlark Lane Bridge

This bridge is located on a private road and provides access to a handful of homes as well as
agricultural lands. It is comprised of short concrete abutments with steel I-beams and timber
decking. Approximate bridge dimensions are as follows: 25-foot span and 14-foot width.
Meadowlark Lane is lower than the bridge deck. During flooding, the road frequently overtops
but the bridge does not until larger flood events.

7w
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Figure 5. Looking east across the Meadowlark Lane bridge

Ireland Road Culvert

A small unnamed tributary to Lewis Creek originates along Meehan Road and flows
northwesterly, crossing under Ireland Road before flowing into Lewis Creek. A 36-inch
corrugated metal culvert conveys flow from this tributary under Ireland Road.

Figure 6. Looking upstream at the Ireland Road culvert outlet
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Route 116 Culvert — south

Mapping indicates that small unnamed tributary flows under Routel116 approximately a tenth of
a mile north of the Route 116 bridge over Lewis Creek. The tributary appears to be a linear
wetland feature without a defined channel. The culvert that conveys this flow also functions as a
cattle pass. The culvert is a 7-foot corrugated metal pipe, oversized to accommodate the
passage of cattle under Route 116 between pasture areas on both sides of the road.

Route 116 Culvert — north

An additional small unnamed tributary flows westerly under Route 116 approximately 1/3 mile
north of the Route 116 bridge over Lewis Creek. Records from VTrans indicate that there is an
18-inch corrugated metal pipe in this location.

3.0 Hydrology

Peak flows were estimated for Lewis Creek and two tributaries for input into the hydraulic
model. A gage analysis was performed using available stream gaging data and compared to
estimates calculated using United States Geological Survey (USGS) regional regression
equations (Olson, 2014) (USGS, 2019) and the Steep Streams Regression (Jacobs, 2010).
Estimates were calculated for the following locations:

X Lewis Creek at the upstream end of the model — behind Maple Ridge Auto (749 Ireland
Road)

X Meehan Road Tributary — unnamed tributary that flows into Lewis Creek from south near
driveway bridge to 319 and 321 Ireland Road

x Gravel Pit Tributary — unnamed tributary that flows into Lewis Creek from east near 1248
Route 116

Flood frequency analysis was performed for the stream gage on Lewis Creek at North
Ferrisburg, Vermont (USGS 04282780). The gage is unregulated, located downstream of the
project site, and has a data record dating back to 1990. Statistical analysis was performed on
all available peak flow data for the Lewis Creek gage using HEC-SSP (Hydraulic Engineering
Center Statistical Software Package). HEC-SSP was used to perform a USGS Bulletin 17C
analysis of peak flow data to determine the return period and probability for each reported peak
flow (England et al., 2019). The peak flows were then scaled using drainage area to the project
site to provide estimated flows for a range of recurrence intervals from 2-year to 500-year.

Flows for the three calculation methods were compared. The prorated gage flows from the
Bulletin 17C analysis were substantially lower than the flows calculated with the Olson and
Jacobs regression equations. The drainage area of Lewis Creek at the upstream end of the
model is approximately 10 percent the size of the drainage area at the North Ferrisburg gage.
The physical characteristics of the creek and watershed are also very different between the two
locations. Lewis Creek upstream of the study area is a steep stream with a narrow valley
originating in the mountains. Downstream of the upper reaches of the creek, the watershed is
comprised primarily of Champlain Valley lowlands and the creek has a generally low slope and
wide valley. The flow regimes differ with the upper reaches above the project site being flashier
and the lower watershed having flood flows dampened by watershed storage. For these
reasons, proration of the gage data was not selected as the method for obtaining flows for the
hydraulic model.

"1
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Flows used in the hydraulic model are reported below in Table 2. The Steep Streams regression
was selected as the most suitable method for flood flow analysis at the project site. Peak flows
were converted to storm hydrographs using common storm hydrograph shapes for testing
alternatives.

Table 2. Model flows (cubic feet per second)

Recurrence Lewis Creek at Upstream Meehan Road Gravel Pit Tributary
Interval End of Model Tributary
2-year 423 22 26
5-year 682 35 42
10-year 917 47 56
25-year 1,234 63 75
50-year 1,478 75 90
100-year 1,740 88 106
500-year 2,579 130 156

4.0  Hydraulic Modeling
4.1 Modeling Approach

Hydraulic modeling was performed to predict water depth, flow velocity, potential for scour, and
flood extent for the flows reported above. The modeling was performed for existing and
proposed conditions to evaluate flood mitigation alternatives.

Hydraulic modeling was completed using the United States Army Corps of Engineers (USACE)
Hydrologic Engineering Center — River Analysis System (HEC-RAS) version 6.5 computer
modeling software (USACE, 2022) . A two-dimensional (2D) hydraulic model was developed to
evaluate Lewis Creek within the study area. Water surface elevations, flow depths, and
velocities are computed for each cell in the 2D mesh based on the St. Venant shallow-water
approximations of the Navier-Stokes equations that are solved using a finite-volume algorithm.
Frictional energy losses are computed based on Manning's roughness coefficients applied to
the terrain surface.

The 2D mesh for the Lewis Creek model has an area of 574 acres and encompasses 2.3 miles
of the Lewis Creek channel. The model includes four bridges and three culverts. Flow is input to
the model from Lewis Creek and two unnamed tributaries. Model results including water surface
elevations, flow velocities, and shear stress, are predicted across the 2D mesh and can be used
to evaluate existing conditions for flooding within the study area and to test flood mitigation
alternatives.

Lewis Creek was modeled from behind Maple Ridge Auto (749 Ireland Road in Starksboro)
downstream to 1,000 feet downstream of the Meadowlark Lane bridge. The 2D model extent
encompasses the width of the Lewis Creek valley (Figure 7).
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Figure 7 . 2D hydraulic model extent.

41.1 Model Setup

The model terrain was developed from a combination of 0.7-meter resolution LIiDAR data
(VCGI, 2014) and UAS photogrammetric elevation data. Neither LIDAR nor the UAS data
capture the streambed below the water. Field-measured cross sections were added to the
terrain to define channel bathymetry throughout the model.

Nominal node spacing in the computational domain was set to 50 feet with a square mesh
pattern. Refinement regions, with a reduced cell size of 10 feet, were used to define areas of
concern where homes and infrastructure are at risk. Breaklines were also used to define linear
features with a cell spacing of 10 feet (river banks, roads, bridges, and culverts) and 5 feet
(berms).

Manning's roughness coefficients were categorized by landcover and assigned based on review
of 2022 aerial imagery and field assessment of vegetation type, cover, and density and
streambed material and slope (Table 3).
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Table 3. Manning’s Roughness Coefficients according to Landcover

Landcover Type Roughness Coefficient
Barren 0.025
Building 10
Coniferous forest 0.08
Cultivated crops 0.035
Emergent herbaceous 0.06
wetland
Grassland / herbaceous 0.035
Gravel road 0.022
Mixed forest 0.08
Open water 0.045
Open waéﬁ;,nlg\évl gradient 0.035
Open water, pond 0.03
Pasture / hay 0.035
Pavement 0.016
Scrub / shrub 0.1
Short grass 0.03
Sparse trees 0.06

Stream crossings were incorporated into the model mesh using 2D connections. The
downstream boundary condition for the model was determined using normal depth calculations
based an interpolated energy grade line (EGL) slope for the downstream channel. The model
was run in an unsteady state condition where the inflow at the upstream boundaries produces a
constant discharge equal to the peak flood flows for a range of flood sizes (2-, 5-, 10-, 25-, 35-,
50-, and 100-year). The constant flows were simulated for a period of 10 hours to allow for
steady-state peak flood conditions to be achieved and storms were simulated with hydrographs
to evaluate time to drain storm peaks.

4.2 Existing Conditions

The existing conditions model was created by combining LIDAR data (2014) with UAS data
(2023) and field-measured cross sections (2023) to create a representative terrain of the project
area. The 2D model mesh has over 58,000 cells.

. |
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Existing conditions modeling provides important information about current flood patterns within
the study area. Results from the existing conditions modeling are shown on maps in Appendix A
by flood event.

Existing conditions results for all modeled events were examined to determine extent of flooding
around buildings, roads, and bridges. For the 100-year event, modeling shows that floodwaters
leave the channel near the base of Ireland Road and flow around buildings at 103 Ireland Road,
56 Shamrock Drive, 104 Shamrock Drive, 502 Route 116, 568 Route 116, and 690 Route 116.
Route 116 is overtopped in numerous locations from 470 Route 116 to Hillsboro Road.
Upstream of Hillsboro Road, floodwaters leave the channel and flow across the field behind 690
Route 116, overtopping Hillsboro Road for nearly 350 feet of the road’s length. In the 100-year
modeling scenario, floodwaters from Hillsboro Road spill out onto Route 116 and inundate the
agricultural fields north of Hillsboro Road. Modeling shows water over Hillsboro Road of roughly
0.5 to 1.5 feet in depth. Upstream of the Route 116 bridge, floodwaters flow out of the channel
and north to the location of the cattle pass culvert. Several feet of water pools behind the road in
this location as it slowly flows under Route 116. Downstream at Meadowlark Lane, water
overtops the road east of the bridge with a depth of approximately 0.5 to 2 feet for over 200 feet
of road length.

Hydraulic model results show that for the 2-year event, water stays in the channel until just
downstream of 103 Ireland Road. Floodchutes on the western side of the creek activate during
this event, sending water toward the sugarhouse and around 502 Route 116. A small amount of
water also appears to flow behind 568 Route 116 in this event.

In the 5-year existing conditions modeling scenario, additional water leaves the channel on the
west side downstream of 103 Ireland Road. A small amount of water appears behind 56
Shamrock Drive and water flows between 470 and 502 Route 116 toward the road. Floodwaters
also exit the channel upstream of the Hillsboro Road Bridge and flow toward the intersection of
Hillsboro Road and Route 116, with a small amount of water appearing on the roadway.

The 10-year event results in increased water in this location, with water less than 0.5 feet
overtopping Hillsboro Road. In this scenario, water largely surrounds 502 and 568 Route 116.
Water begins to overtop Route 116 in the 25-year event, though depths are very shallow. The
50-year event shows floodwaters surrounding the homes between Shamrock Drive and
Hillsboro Road. Results from the 500-year event show water throughout the area between
Ireland Road and Hillsboro Road.

4.3 Model Validation and Convergence

The hydraulic model was validated using visual evidence of flood patterns in the field,
discussions with local residents and project team members recounting past flooding events, and
review of numerous photographs taken during recent floods. The primary calibration event is the
Halloween 2019 storm, for which the most records and photographs of floodwaters and
sediment exist.

Figure 8 below shows an example of photos used for model calibration. As described in section
3.0, statistical analysis was performed of two USGS stream gages to estimate flood frequency
for Lewis Creek at the project site. Based on Bulletin 17C analysis of the Lewis Creek at North
Ferrisburg gage, the Halloween 2019 storm was approximately a 17-year event. The 17C
analysis performed for the nearby LaPlatte River gage suggests that the Halloween 2019 storm
was a 35-year event. The length of record for both gages is short, only from 1990 to the present.
Due to the lower watershed locations of these gages where the peak flows have been

"1
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dissipated it is expected that the recurrence intervals are lower than would be experienced in
the more flashy upper watershed project area.

Existing conditions hydraulic model results were reviewed and compared to known locations of
water and sediment deposition from the Halloween 2019 storm for model calibration. Of the
existing conditions events run through the model, the 100-year flood best matched available
documentation for the Halloween 2019 storm. Based on model results, it is estimated that the
Halloween 2019 storm was between a 50 and 100-year flood at the project site. The watershed
upstream of the project site has little storage for floodwaters, creating flashier conditions on
Lewis Creek in this area and less attenuation of peak flows, whereby flows rise and fall more
quickly than in the lower watershed where the North Ferrisburg gage is located.

The calibration flow matched photos and verbal descriptions of the flow paths and extent of
flooding observed by residents and Town officials, including the extent of flooding over Route
116, flooding over Hillsboro Road, and flow paths and deposition areas described by residents.

13 N
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Figure 8. Example photos from visual calibration of Halloween 2019 flood.
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The July 10 to 11, 2023 flood was also reviewed for model calibration. According to analysis of
the Lewis Creek and LaPlatte River gages, the July 2023 flood was approximately a 1.5-year
event. Residents within the study area provided photos and videos of the river from the event
and SLR engineers and scientists visited the project site on July 11. The hydraulic model shows
floodchutes on the west bank near 56 Shamrock Drive activating during the 2-year flood. On-
the-ground observations and resident photos confirmed that these floodchutes were active
during the July 10-11 flood.

Further flooding occurred within the project area on July 10, 2024. Provisional flow data from
USGS at the downstream Lewis Creek gage suggest that the 2024 flood was of greater
magnitude than the Halloween 2019 flood. SLR visited the project site on July 14, 2024 to
review flood damages. According the Bulletin 17C USGS gage analysis completed for the Lewis
Creek gage in North Ferrisburgh, the July 2024 flood was between a 100-year and 500-year
event downstream of the project area. Based on anecdotal evidence and photo-documentation,
the 2024 flood incurred more damage in the vicinity of Ireland and Hillsboro Road than the
Halloween 2019 flood (figures 9 through 11 below).

Figure 9. Ireland Road and driveway bridge to 319 and 321 Ireland Road washed out by
floodwaters in July 2024 event.

3¢
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Figure 10. Flow paths and sediment were abundant throughout the Shamrock Drive
neighborhood following the flooding.

Figure 11. Four days following the event, floodwaters were still overtopping Hillsboro Road at
Route 116.

The accuracy of the model is appropriate for evaluation of alternatives to understand relative
changes to flood patterns associated with various flood mitigation options.
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5.0 Alternatives Analysis and Hydraulic Evaluation

An alternatives analysis was performed to evaluate potential flood mitigation projects within the
study area.

51 Introduction

The validated existing conditions model was used to evaluate potential flood mitigation
alternatives. Numerous iterations of each alternative were modeled to maximize flood mitigation
benefits and reduce impacts to the river channel and floodplain. A map of the locations of all of
the alternatives has been created and is included in Appendix B. Sample model output results
are shown on a series of maps in Appendix C.

Alternatives were evaluated within an alternatives matrix to evaluate the efficacy of each
alternative at meeting project goals. Nineteen alternatives, including a do nothing alternative,
are included in the analysis. The alternatives matrix is provided in Appendix B.

5.2 Floodplain Creation

Floodplain restoration areas were explored throughout the study reach to increase sediment
and floodwater storage. The areas were chosen based on existing topography and land use,
field investigation during site walks, and location in relation to at-risk homes and properties.
Different elevations and combinations of floodplain restoration areas were evaluated.

The Lewis Creek floodplain has been encroached upon by development along Ireland Road,
Shamrock Drive, and Route 116. The valley is bisected by Route 116 and the floodplain area
has been reduced significantly. A series of alternatives was explored to restore some of the
floodplain for river usage, which included removal of fill and any buildings. Six alternatives
involve floodplain restoration.

Alternative 2 involves lowering of land adjacent to the creek on the south bank behind 340, 415,
and 455 Ireland Road. Modeling suggests that this alternative has localized benefits but limited
benefits downstream where flooding is of highest concern. The floodplain was lowered to the
10-year flood elevation for modeling of this alternative.

Alternatives 3 and 4 include floodplain lowering across from 103 Ireland Road on the east side
of the creek with two possible footprints. Alternative 3 includes the entire area from the toe of
the valley wall to the edge of Lewis Creek. Alternative 4 only includes the area between an
existing floodchute and the edge of the creek. For modeling of both alternatives, the floodplain
was set to the 2-year flood elevation. Model results suggest that both alternatives have the
potential to reduce flooding on the western side of the creek. The difference in potential flood
mitigation between the two alternatives was not substantial.

Alternative 7 also includes floodplain lowering. This alternative proposes lowering land adjacent
to the creek on the west bank behind homes along Route 116. There is one home and a
sugarhouse within the proposed footprint of floodplain lowering. Modeling indicates that this
alternative may reduce the extent of flooding of adjacent homes and properties.

Alternative 16 involves lowering the land adjacent to Lewis Creek on the western bank in the
vicinity of the Hillsboro Road Bridge to provide space for floodwaters, sediment, and debris to
settle out around the bridge. This alternative was modeled two ways. The first model scenario
involved making no changes to the Hillsboro Road Bridge and only lowering the land upstream
and downstream of the structure. The second scenario included bridge replacement, with a
structure with a much larger span and a continuous lowering of the floodplain from upstream
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through the structure and downstream. Model results indicate that floodplain lowering upstream
and downstream of the bridge alone do not substantially impact patterns of flooding in the
vicinity of the bridge, though this alternative would likely reduce the risk of the bridge clogging
with sediment, ice, and debris. When coupled with bridge replacement, floodplain restoration in
this location has the potential to reduce flooding of Hillsboro Road and significantly reduce risk
of the bridge clogging.

Alternative 19 is an extension of alternative 7 to include three additional properties and extend
the restored floodplain farther south to Ireland Road. This would more than double the size of
the restored floodplain. Model results show that this alternative has the potential to reduce the
amount of water surrounding the remaining houses along Shamrock Drive, lower Ireland Road,
and at 470 Route 116.

5.3 Floodchute Enhancement

An additional strategy included in the alternatives analysis is floodchute enhancement. Similar
to floodplain lowering, floodchute enhancement can provide additional space for floodwaters
and sediment but with a lower impact and less earthwork required. A floodchute is typically a
path that flood water can travel out of and back into the wet channel that is disconnected from
the main wet channel, looping around other high land while a floodplain creation is typically
immediately adjacent to the wet channel. There are numerous existing floodchutes within the
study reach, some of which are active and some that appear to be historic. In this alternatives
analysis, floodchute enhancement aims to reactivate and/or enlarge existing floodchutes.

Alternative 5 involves the undeveloped land across from 103 Ireland Road on the west side of
Lewis Creek. There are two floodchutes in this forested area. One appears to have been
recently active, while the second appears to be more of a historic flow path without recent
evidence of floodwaters accessing it. This alternative was modeled two ways to test different
changes to the floodchutes. In one scenario, the main, recently active floodchute was enlarged
substantially and the inlet and outlet lowered to the 2-year flood elevation. The second modeling
scenario involved lowering of the main floodchute inlet and lowering of the entire length of the
historic floodchute to reactive it. Modeling results indicate that neither scenario has a substantial
effect on flooding on the opposite side of the creek where development is at risk.

Alternative 6 includes floodchute enhancement between Shamrock Drive and Lewis Creek.
Based on modeling and information from residents, this area receives water frequently. There
are three main floodchutes, though there is evidence that water flows all over this area. This
alternative proposes to enlarge the three floodchutes to increase their capacity to carry
floodwaters. Hydraulic modeling indicates that there is the potential for a localized reduction in
floodwaters on adjacent properties on Shamrock Drive.

5.4 Overflow Culverts

In areas where inundation closes roadways to travel during flooding, installation of overflow
culverts to keep the roadway dry can be a beneficial flood mitigation strategy. Existing
conditions modeling and reports from the Town and residents show that both Hillsboro Road
and Route 116 are impacted by overtopping by floodwaters from Lewis Creek under some flow
conditions, causing infrequent, but disruptive road closures. Hillsboro Road is a dead-end road
and floodwaters overtop the section between Route 116 and the bridge over Lewis Creek,
cutting off access for all residents on the road during floods. Route 116 between Hillsboro Road
and Ireland road also is impacted by flooding of the roadway.
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Alternatives 8 and 9 propose the installation of overflow culverts under Route 116 to convey
floodwaters under the road. Alternative 8 involves the installation of one overflow culvert and
includes creation of an overflow channel leading from Lewis Creek to Route 116 to convey
floodwaters. The proposed overflow channel and culvert are in a location where the largest
amount of water is crossing the roadway according to the modeling. According to model results,
the overflow channel has the potential to slightly reduce the amount of water on the floodplain
between the overflow channel and Hillsboro Road. The second modeling scenario for overflow
culverts on Route 116 is the installation of two overflow culverts at existing grade in areas that
receive floodwaters and raising of the roadway to accommodate them. This scenario was less
effective and shows very little change from existing conditions modeling.

Alternative 12 includes the installation of an overflow culvert on Hillsboro Road between Route
116 and the bridge over Lewis Creek. An overflow channel was included in the modeling to
direct floodwaters to the culvert and away from the lowest section of the road near Route 116.
Modeling indicates a slight reduction in floodwaters overtopping Hillsboro Road with the
installation of an overflow culvert but not enough to prevent overtopping entirely.

Alternative 18 includes the installation of an overflow culvert on Ireland Road to convey
floodwaters from the Meehan Road tributary that flows over the road and around the houses at
the base of Ireland Road in some flood scenarios. This culvert would be installed just east of
103 Ireland Road to capture floodwaters on the south side of the road and prevent road
overtopping.

5.5 Berm Removal

Berm removal can be an effective flood mitigation strategy when berms restrict flow of
floodwaters to undeveloped floodplains. By opening up additional floodplain, reductions in
floodwaters and sediment can be seen elsewhere if the area reconnected is large enough.

Historic berms exist throughout the project area, with more recent ones present in some
locations. The lower half of the study reach is surrounded by agricultural lands (mixture of
pasture and hay fields). Berming was likely carried out in this area many decades ago to protect
agricultural lands from flooding. In the upper half of the study area, berming is more targeted
around homes.

Field observations and existing conditions modeling show that the berms in the project area are
not contiguous, but rather are patchy and are consistently outflanked by floodwaters. Alternative
10 includes berm removal in the vicinity of Hillsboro Road. There are segments of berm on the
west bank from Hillsboro Road upstream approximately 800 feet (with additional berms farther
upstream). This alternative evaluates the efficacy of berm removal in reducing flood risks within
the study reach. The berms throughout this stretch of the creek are short and disconnected;
they do not have a large impact on flooding patterns. It is not expected that the removal of these
berms would have a substantial impact on flooding, as they are outflanked by floodwaters under
existing conditions. Removal of berms may reduce erosion, as floodwaters would be more
spread out instead of concentrated at berm openings or failure locations.

5.6 Bridge and Culvert Replacement

Replacement of undersized bridges and culverts was considered in the alternatives analysis to
reduce river/road conflicts. Information from the Town road foreman as well as hydraulic
modeling results indicate that the Route 116 bridge is unlikely to cause flooding issues. The
lands surrounding the bridge on Meadowlark Lane are primarily undeveloped and this structure
is also not a concern. Alternative 11 explores replacement of the Hillsboro Road bridge. This
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bridge is wide enough to accommodate the bankfull channel but has a low clearance and is
subject to ice jamming in the winter and spring. The town and residents report flooding due to
ice jams at the bridge periodically. Hillsboro Road also overtops with floodwaters at
approximately the 10-year flood and higher. In the model, the bridge was replaced with a larger
structure with almost double the rise and a significantly larger span. This alternative did not
reduce overtopping of Hillsboro Road in the model due to low spots in the bank upstream of the
bridge. A larger structure, however, would reduce the potential for ice jamming and associated
flooding. When coupled with floodplain creation, replacement of the Hillsboro Road Bridge has
the potential to reduce overtopping of the road during flooding.

Alternative 17 involves replacement of the cattle pass culvert on Route 116 north of the Route
116 Bridge over Lewis Creek. Floodwaters from Lewis Creek exit the channel upstream of the
Route 116 Bridge and flow northerly to the cattle pass culvert. This area ponds water during
flooding due to the volume of water reaching the 7-foot culvert. This alternative looks at
replacing the culvert with a larger structure. Model results indicate that replacement of the
structure does not prevent water from ponding in this location along Route 116.

5.7 Bank Stabilization

Alternative 13 explores bank stabilization for the active adjustment occurring next to Route 116
upstream of the bridge. The channel has moved laterally in recent years and further migration
threatens the eastern embankment of Route 116. Bank stabilization efforts could incorporate
instream habitat improvements through the use of large wood. This area was partially filled with
unconsolidated river sediment following the 2024 flood, but not fully stabilized.

5.8 Property Acquisition

Alternative 14 proposes property acquisition for the most at-risk homes along this section of
Lewis Creek. Property acquisition, often accomplished through the FEMA buyout program,
removes people and infrastructure from harm’s way and prevents a parcel from future
development. Numerous homes have been identified as at-risk homes that could benefit from
property acquisition. As flood frequency and intensity increases in the future, removing homes
from floodprone areas is a long-term flood mitigation strategy.

5.9 Preferred Alternatives

SLR tested various combinations of flood mitigation alternatives to determine how the greatest
flood hazard reduction could be achieved. The following alternatives are recommended:

X Alternative 14: property acquisition. Remove as many homes as possible from this
floodprone area. Development between lower Ireland Road and Hillsboro Road is
situated on an alluvial fan, an area where flooding, sediment deposition, and channel
adjustment are expected.

x Alternative 13: bank stabilization along Route 116. Continued lateral and downvalley
meander migration are expected in this location. Stabilize the eroding bank that
threatens the road embankment and incorporate habitat improvement features as a co-
benefit.

x Alternatives 4, 18, and 19: acquisition of 75 and 103 Ireland Road, 56 Shamrock Drive,
502 Route 116, and sugarhouse with floodplain creation along the western side of the
river where acquisition occurs, small floodplain creation on east side of river across from
103 Ireland Road, and installation of an overflow culvert on Ireland Road to convey

. |
20 ellc



Addison County Regional Planning Commission September 5, 2024
Lewis Creek Flood Hazard Mitigation Study SLR Project No.: 146.13928.00007

water from Meehan Road tributary across Ireland Road to new floodplain on north side
of the road. This combination of alternatives would create a large floodplain at the start
of the alluvial fan and reduce the risk of water flowing down Ireland Road to the Route

116 intersection. Estimated cost of these alternatives, including engineering design and
implementation, ranges from $1.5 to 2 million. This excludes the cost to buyout homes.

x Alternatives 10, 11 and 16: replace Hillsboro Road Bridge and floodplain creation at
Hillsboro Road Bridge. This alternative would replace the existing bridge, which is prone
to clogging with debris and ice, with a much longer bridge that would span a restored
floodplain along Lewis Creek. The lowered floodplain with greatly widened bridge
opening would allow space for floodwaters and debris to pass through the structure,
reducing clogging and subsequent overtopping and prolonged inundation of Hillsboro
Road. Estimated cost for design and implementation of these alternatives ranges from
$4 to 5 million.

x Alternative 2: floodplain creation behind 340, 415, and 455 Ireland Road. This alternative
involves lowering land currently used as lawn behind three houses. The creek is
disconnected from its floodplain and pushed up against the northern valley wall, where a
large mass failure formed due to high erosive forces during the July 2024 flood.
Floodplain lowering would provide space for floodwaters, sediment, and debris to settle
and lower water velocities along the failed slope across the river. Estimated cost for this
alternative is approximately $1 million.

6.0 Next Steps

X Work with landowners on project implementation
x Seek grant funding to pay for project costs

x Design, permitting, bidding, construction
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Lewis Creek Flood Hazard Mitigation

8/1/2024

Alternative

Objectives

Description

Do nothing

Floodplain creation behind 340,
415, and 455 Ireland Road

Floodplain creation across from|
103 Ireland Road (large)

Improve habitat or
aguatic organism
passage

Improve water
quality

Improve floodplain
connectivity

erosion risk

Better

implementation cos

Maybe

Reduce flood and | Reduce comparativeReduce comparativi
maintenance cost

Better

Avoid constraints

Recommended

Notes

NO

Lewis Creek causes flooding of properties, homes, and roads in the vi
of Ireland Road, Hillsboro Road, and Route 116. The river trarssftiom a
steep, narrow-valley setting to a flat, broad valley in this tioca The river

forms an alluvial fan, where extensive sediment deposition and channel

adjustment are expected. Historic channel management and developn
patterns are not compatible with this natural condition.

inity

ent

Better

YES

A large swath of open space exists adjacent to Lewis Creek along Ireland

Road, which is currently managed as lawn. The creek is disconnected
this land due to historic incision. Lower the land behind these three ho
to provide floodplain access at the 10-year flood and higher. Size of
floodplain is 2.0 acres.

from
mes

Better

Floodplain creation across from|
103 Ireland Road (small)

Maybe

Better

Better

NO

Undeveloped land exists on the eastern side of the creek, across from

several homes built close to the river, where floodwaters first exit the main

channel and flood properties. Lower the entire undeveloped area to
provide floodplain access at the 2-year flood and higher. This area is
currently forested with areas of wetland and historic floodchutes. Size
floodplain is 3.5 acres.

Better

Floodchute enhancement acrog
from 103 Ireland Road

Better

Better

Better

YES

Undeveloped land exists on the eastern side of the creek, across from
several homes built close to the river, where floodwaters first #we main
channel and flood properties. Lower a portion of the undeveloped areg
closest to the creek to provide floodplain access at the 2-year flood an
higher. This area is currently forested. Size of floodplain is 0.6 acres.
Modeling shows flood mitigation benefits are similar to altermat8 with
less impact from clearing forested land.

L

Maybe

Increase floodchute capacity
along Shamrock Drive

Better

Better

Better

NO

Undeveloped land exists on the eastern side of the creek, across from
several homes built close to the river, where floodwaters first e main
channel and flood properties. Historic floodchutes exist in this area. O
the two floodchutes is accessed only at high flows and the other one ig
currently inaccessible. Enhance floodchutes to receive more water. Tw
options modeled: lower land at the inlet of the floodchutes and the outl
of the inaccessible one (to 2-year elevation) and grade within inaccesg
floodchute to lower high area; expand main floodchute to 50-foot width
and lower inlet (to 2-year elevation).

e of

0
et
ible

Maybe

Better

Better

Better

NO

There are three main floodchutes (and additional flow paths) in a fores|
tract of land between Shamrock Drive and the creek. These floodchutg
frequently accessed by the creek. Enlarge the floodchutes to increase
capacity and reduce flood risk to the adjacent homes. Modeling shows|
reduction of floodwater extent around adjacent homes.

ted
s are




Alternative Objectives

Improve habitat or
aguatic organism
passage

Reduce flood and | Reduce comparativeReduce comparativi
erosion risk implementation cosf maintenance cost

Improve water
quality

Improve floodplain
connectivity

Description

Avoid constraints

Recommended

Notes

Floodplain creation at sugarhou
and 502 Route 116

Better

NO

Relocate sugarhouse, buyout of 502 Route 116. Lower land adjacent {
Lewis Creek to create low floodplain with additional storage to cedu
flooding of adjacent homes and properties. Lower land to provide
floodplain access at the 2-year flood and higher. Size of floodgl&ir6i
acres.

[®]

Overflow channel across Route|
116

Maybe

NO

Water from Lewis Creek flows over the road at approximately thgezh-
flood and higher in two locations between Ireland Road and Hillsboro H
At higher flows, longer stretches of Route 116 are inundated and the r
becomes impassable. Excavate overflow channel and install culvert to
floodwaters under Route 116 and reduce inundation of the roadway.

bad
carry

Install overflow culverts along
Route 116

Maybe

NO

Water from Lewis Creek flows over the road at approximately thgezh-
flood and higher in two locations between Ireland Road and Hillsboro H
At higher flows, longer stretches of Route 116 are inundated and the r
becomes impassable. Install overflow culverts to carry floodwaters ung
Route 116 and reduce flooding of the roadway.

bad
er

10

Berm removal upstream of
Hillsboro Road

Better

YES

Historic berms exist along the west side of the creek just upstream of
Hillsboro Road. These bems limit floodplain access at the 5-year and |
flood. Remove berms to improve floodplain connectivity across a wide
range of flows. A house exists on the floodplain behind the berms but
back approximately 300 feet.

bwer

s set

11

Replace Hillshoro Road Bridge

Maybe

YES

The Hillsboro Road bridge has a 36 foot span and 5.2 foot rise. The br|
span is sized appropriately for the bankfull channel but the rise is low.
Hillsboro Road overtops west of the bridge at the 10-year flood and ab)
Replace the bridge with a larger structure that can handle more
floodwaters. The bridge also periodically experiences ice jamming, wh
causes flooding of upstream properties. Recommended in conjunction
floodplain creation (Alternative 16).

ove.

with

12

Install overflow culvert along
Hillsboro Road

Maybe

NO

Hillsboro Road overtops due to floodwaters at the 10-year flood and hi

becoming impassable under some flow conditions. Add overflow channel

and culvert under the road to convey floodwaters and reduce inundatid
the road.

13

Bank stabilization along Route
116

Maybe

YES

Lateral and meander migration of Lewis Creek has led to dramatic and
change in planform between the Hillshoro Road and Route 116 culvert
The eroding western bank of the creek is only approximately 20 feet fr
the road embankment. The road is at risk of undermining if the bank

continues to erode. Bank stabilization could be designed to also benef
aquatic habitat through the installation of root wads.

14

Replace Route 116 Bridge

Maybe

NO

The Route 116 bridge is appropriately sized but has poor channel
alignment. Modeling shows floodwaters collecting east of Route 116 ju
north of the bridge. Replace the bridge with a larger structure and creg
floodplain benches through the new structure.

te




Objectives

Alternative
o Improve water Improve floodplain
ID Description . o
quality connectivity
Buyouts along Route 116,
15 Shamrock Drive, and Ireland Road Better Better
Floodplain creation at Hillsboro
16 Road Bridge Better
17 Replace cattle pass culvert
18 Install overflow culvert along
Ireland Road
19 Floodplain creation from

sugarhouse to Ireland Road

Improve habitat or
aguatic organism
passage

Reduce flood and | Reduce comparativeReduce comparativi
maintenance cost

erosion risk

implementation cost

Avoid constraints

Recommended

Notes

YES

Numerous homes and properties experience periodic flooding as a reg
high flows on Lewis Creek. Lower Ireland Road, Shamrock Drive, and
Route 116 are located within an alluvial fan, an area where flooding an
deposition of sediment are expected due to a dramatic drop in channe
slope and increase in valley width.

part of
d

Better

YES

Lower land around Hillsboro Road Bridge to allow deposition of sedimg
and debris and avoid clogging of the bridge. Provide more space for
expansion of floodwaters to reduce overtopping of the road. Lower 2.1|
acres of land to just below the 2-year flood elevation. Recommended i
conjunction with bridge replacement.

ent

Maybe

Maybe

NO

A 7-foot cattle pass culvert exists just north of the Route 116 Bridge
conveying livestock and a small drainage under the road. During flood
water flows out of Lewis Creek northward and backs up behind this cu

Replace with larger structure to reduce impounding of floodwaters in this

area.

D

vert.

Better

Maybe

YES

Ireland Road overtops and water flows down the road from a tirbutary
along Meehan Road. Install an overflow culvert near 103 Ireland Road
capture flow from the tributary and convey it under the road to reduce
damage of the road and houses at the end of the road.

Better

Better

YES

Relocate sugarhouse, buyout of 4 properties. Lower land adjacent to L
Creek to create low floodplain with additional storage to reduce fiogaf
adjacent homes and properties. Lower land to provide floodplain acceq
the 2-year flood and higher. Size of floodplain is 6.3 acres.
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Project Tasks and Schedule

Task Task Description 2023 2024
6 7 8 9 | 10| 11| 12| 1 2 3 4 5 6 7 8 9
1.0 Data Collection and Project Initiation
1.1 Project Kickoff Meeting
1.2 Data Review
1.3 GIS basemap
1.4 Site Visit, Geomorphic Assessment

15 Field Survey

2.0 Hydraulic Modeling
2.1 Hydraulic Model with LIDAR and Survey
2.2 Model Validation
2.3 Existing Conditions and Hydraulics Memo
3.0 Alternatives Analysis

3.1 Explore Flood Mitigation Alternatives
3.2 Flood Inundation Mapping

3.3 Mapping of Alternatives

3.4 Ballpark Cost Estimates

4.0 Reporting and Presentations

4.1 Draft Memo

4.2 Project Team Meeting

4.3 Final Memo

4.4 Public Presentation

Complete by November 1, 20



Data Collection

Figure 1 (left): Field GPS data collection
Figure 2 (right): Bridge data collection



Data Collection- UAS

Photogrammetric
UAS survey

Point Cloud

Digital Terrain
Model



Hydraulic Model Setup

Computer model to
represent flooding

Used to test potential
solutions

Maple Ridge Auto on Ireland
Road to downstream of
Meadowlark Road Crossing

2.3 miles of Lewis Creek,
574 acres

Watershed size = 8.1 square
miles

Geomorphic Assessment
M22 and M23

_—v
MO



Hydrology

USGS gage analysis
performed

Flows used in model
calculated with regression

©
. e
equation (Jacobs, 2010%) 3
(]
E
Q
Recurrence Lewis Meehan  Gravel %
Interval Creek Road Pit >
Tributary  Tributary 2
2-year 423 22 26
5-year 682 35 42
10-year 917 47 56
25-year 1,234 63 75
50-year 1,478 75 90
100-year 1,740 88 106
500 -year 2,579 130 156
*Jacobs, 2010. Estimating the Magnitude of Peak Flows for Steep Gradient Streams Figure 1: 106 Year Flood Hydrographs

in New England. Prepared for The New England Transportation Consortium.



Model Setup

Lewis Creek flowing north

Crossing Hillsboro Road in this
example view



Model Setup

Landuse entered as roughness
values

Digitized by aerial and checked with
field observations



Model Setup

High resolution LIDAR digital
elevation model (2014)

UAS photogrammetry of changes
prior to 2024



Model Setup

Model mesh refined to accurately
show berms, road edges, channel

Bridges and culverts inserted using
historic plans, collected LiDAR, and
high accuracy GPS data



Model Results

100-year dynamic model run
Depth maximums
1.3 feet over Hillsboro Road






Model Results

100-year dynamic model run

Depth of water shown




Model Results

100-year dynamic model run
Depth of water shown




Model Validation

Halloween 2019 — Along Route 116

Modeled 100-year Depth =

f 0.8 ft in around home

f 0.2 feet on Route 116
S



Model Validation

Halloween 2019 — Along Route 116
aodeled 100-year Depth =

f 0.8 ftin yards



2024 Significant Damage

Flooding at and around many homes
Shamrock Drive erosion and sediment
Driveway Bridge washed out

Ireland Road Damage

Hillsboro Road covered with water for da¥s and clogﬁed with sediment an d debris



Geomorphic Setting

Alluvial fan where the river changes
from steep and narrow to flat and
wide

Natural deposition location

No model will accurately predict
where the next floodpath may be

Very large sediment input that
changes channel configurations and
flow directions

These are extremely risky settings



10Year & 100Year Flood Profiles

Bumps in the profile are typically at constrictions causing
increased flood depths upstream. These are opportunities
to explore lower flood levels by reducing the constrictions.



Dog River Floodplain Restoratior Northfield

Removing buildings & people & infrastructure
from most vulnerable locations

Remove 7 damaged homes

Remove 9,000 CY fill in floodplain & lower
land average 4 feet over 3 acres

Remove berm

Plant restored floodplain with native
vegetation



Melrose Terrace, Brattlebore- Floodplain

Removing buildings & people & infrastructure from most
vulnerable locations

Remove 11 buildings

Relocate road 12-23-2022

Relocate sewer main / utilities
Increase floodplain storage capacity
Remove 28,000 CY fill in floodplain & lower land average 5 fee t

Plant restored 4.4 -acre floodplain with native vegetation

2011
Flooding
around
Buildings




Melrose Terrace, Brattlebore- Overflow culvert at bridge

10/28/2020 6/19/2023

Pre-construction Post-construction



Greenway Trall Bridge ReplacemenrtJeffersonville

before Removed constriction

An undersized bridge and unused
abutments were removed

Larger bridge installed

Opened up floodplain under
bridge

after




Alternatives



Alternatives



Alternatives Matrix



Lower Ireland Road & Shamrock Drive Area



Alternatives 4, 18, 19

Combined approach including:
f buyout of at -risk homes
f floodplain lowering

f drainage improvements (addition of
overflow culvert)



Alternatives 4, 18, 19



Alternatives



Hillsboro Road- Existing



Hillsboro Road- Alternatives 11 & 16

200 -foot bridge

Floodplain lowering and berm
removal - 150 feet by 860 feet long



Hillsboro Road- Alternatives 11 & 16

Substantial reduction in length of

roadway overtopping for 100 -year
event

Depth of water over road less than
6 inches

Less potential for clogging with
wood and ice



Alternatives



Buyout of At-risk Homes

Removing people and infrastructure
from harm’s way

Pair with floodplain restoration for
additional flood mitigation benefit

Figure courtesy of UVM Spatial Analysis Lab, imagery
collected on July 16, 2024



Route 116 Bank StabilizationAlternative 14

Proactive road stabilization

Could include habitat
improvement



Next Steps

Town, neighbors, and partners to consider information gathered
SLR to finalize the project report and circulate as a resource
Consider moving projects forward to grant applications or other next steps

FEMA funding HMGP pre-application for selected project due August 30
f
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