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Flood inundation contours produced by
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Flooding within HRA 1 was simulated in the hydraulic model developed for this study. Near the Great
Chazy River’s confluence with Lake Champlain, the river is spanned by a Canadian Pacific (CP) railway
bridge at STA 54+00 and the NY-9B (Lake Street) bridge at STA 73+00, shown in Figure 4-2A. Riverine
flooding can be heavily influenced by the tailwater of Lake Champlain, depending on its stage; for
example, with the lake at 98 feet (NAVDS88), floodwater elevations between these two bridges in the 100-
year flood are comparable to those modeled in the 10-year flood with the lake at its 10-year stage of 101
feet (NAVDS88). Natural conditions modeling indicates that in the 100-year flood with Lake Champlain at
its 100-year stage, the CP railway bridge generates up to about 0.5 feet of additional backwater flooding
depths while the Lake Street bridge causes up to about 0.7 feet of additional upstream flooding, with
comparable results for the projected future 100-year flood. With the lake at 98 feet (NAVD88), CP railway
bridge backwaters are up to about 0.7 feet, with Lake Street bridge up to about 0.9 feet. In the 10-year
scenario, these backwaters are about 0.25 feet at both bridges. When due for replacement, 200-foot
spans are recommended for both bridges along with updated detailed hydrologic and hydraulic analyses.
Approximately 20 properties are affected by these bridges’ backwaters; however, many of these appear
to be within the river’s natural floodplain. Therefore, while bridge upgrades are projected to reduce
flooding severity, none of the impacted properties are modeled as being entirely removed from the flood-
prone areas as a result of the proposed replacement spans; relocation may be a more appropriate
mitigation strategy for these properties.

Within the village of Champlain, more than 40 structures are located within the 100-year floodplain.
There have been several property buyouts along the Great Chazy River's right bank on Maiden Lane,
Church Street, and Water Street between the US-9 and Elm Street bridges in the village of Champlain, one
of the most flood-prone areas within the village, as well as along River Street downstream of the Elm
Street bridge on the left bank. Hydraulic modeling of clear water flooding demonstrates that nearly this
entire area is prone to flooding in the 25-year discharge. Several properties are located within this area,
and some of the buyout properties are currently occupied by a public park and community gardens.

Analysis in HRA 1 focused on a two-pronged strategy to mitigate damages resulting from flooding and ice
jamming. This strategy includes replacement of bridges that are hydraulically undersized and/or prone to
ice jamming and creation of floodplain benches and ice raft deposition areas along the riverbanks.
Buyouts and relocations of flood-prone properties are required in order to make space available for this
strategy to be implemented.

Within the village of Champlain, the Great Chazy River is spanned by the US-9/Main Street bridge at STA
298+00 (NBI BIN: 1006060) and the Elm Street bridge at STA 279+00 (NBI BIN: 3363310), shown in Figures
4-3Cand 4-3D, respectively. Hydraulic modeling demonstrates that the US-9 bridge is undersized for flood
flows although with development on both overbanks there currently is no space to meaningfully increase
the structure's span. If voluntary buyouts and relocations of remaining flood-prone properties can be
secured, it would facilitate creation of a floodplain and ice rafting area along the right bank, as well as
replacement of the current 100-foot US-9 Bridge span with a 180-foot span, both of which are
recommended.

The Samuel de Champlain Museum is located immediately adjacent to the river just upstream of the Elm
Street bridge, and the stone masonry building's wall comprises the river's left bank at this location. This
historic structure dates to 1880 and has significant cultural value for the local community and the
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Champlain Valley region in both the United States and Canada. As such, proposed flood mitigation
measures seek to leave the building undisturbed. There is minimally developed land just upstream and
downstream of the Elm Street bridge on the Great Chazy's right bank, opposite the de Champlain
Museum. The upstream area is privately owned while the downstream area contains the Paquette Park
with a gazebo and several memorials. If ownership of or easement upon a portion of the upstream parcel
can be acquired, it is recommended to relocate Paquette Park to the north end of River Street Park on the
opposite riverbank, just downstream and across Elm Street from the de Champlain Museum. This would
facilitate replacement of the existing 100-foot Elm Street bridge with a 185-foot span and construction of
a floodplain bench and ice raft deposition area along the right bank. It would then be recommended to
reclaim additional floodplain downstream of the proposed Paquette Park relocation site on the left bank,
between the Great Chazy and River Street. This area is currently River Street Park, which would be
restored at this location but at a lower elevation.

As shown in Figure 4-4, an approximately 100-foot-wide floodplain bench along about 1,700 feet of the
Great Chazy River's right bank was modeled between STA 275450 and STA 302+00. This essentially
represents the area between the existing stream bank and Church Street/Water Street. At the
downstream end, the floodplain transitions to the left bank along River Street, where it continues to
approximately STA 268+00, upstream of the village's wastewater treatment plant. Under this scenario,
overbank elevations were reduced by approximately 6 feet. The proposed replacement Elm Street and
US-9 bridges were incorporated into this scenario as well. As shown in Figures 4-5 and 4-6, flood
mitigation benefits under proposed conditions are limited during high-magnitude clear water flood
scenarios. The primary benefits of the proposed floodplain reclamation and bridge replacements are
realized during the frequent ice jamming events that occur in the village.

The flood mitigation benefits of the proposed floodplain and bridge replacements are limited by the
tailwater control of Lake Champlain and the Great Chazy River's shallow slope between the village of
Champlain and the lake. With Lake Champlain at a modest level of 98 feet (NAVD88), up to 0.7 feet of
reduction in the 100-year flood elevation is modeled in the village, which is reduced to 0.5 feet if the lake
is at its 100-year flood stage of 102.4 feet (NAVD88). Summary results are presented in Tables 4-2 and 4-
3. Without the bridge replacements, the proposed floodplain along Water Street has minimal benefit due
to the bridges' restriction of flow. During ice jamming events, these floodplain areas and increased bridge
spans provide more meaningful benefits, discussed later in this section.
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Figure 4-3C: Elm Street bridge over Great Chazy River, looking upstream from
the left (north) bank. Samuel de Champlain Museum is visible at right.
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Figure 4-3D: US-9 bridge crossing of Great Chazy River; view from the left bank looking
east toward the downtown of the Village of Champlain. Flow is right to left in image.
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Figure 4-5: Flood Profiles under Existing and Proposed Clear Water Flood Conditions in the Village of Champlain with Lake Champlain at
Corresponding Flood Stages
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Table 4-2: Modeled Clear Water Floodwater Surface Elevations at the US-11 and Elm Street Bridges in
the Village of Champlain with Lake Champlain at Corresponding Flood Stages

WATER SURFACE ELEVATION (FEET NAVD88)

US-11 Bridge Elm Street Bridge
Existing Proposed Existing Proposed
10 107.74 107.16 106.09 105.78
25 109.07 108.41 107.55 107.18
50 109.84 109.29 108.35 108.16
100 111.09 110.25 109.73 109.22
100 + 111.12 110.19 109.57 108.95
500 112.71 112.44 111.93 111.90

Table 4-3: Modeled Clear Water Floodwater Surface Elevations at the US-11 and Elm Street Bridges in
the Village of Champlain with Lake Champlain at Median April Stage

WATER SURFACE ELEVATION (FEET NAVD88)

US-11 Bridge Elm Street Bridge
Existing Proposed Existing Proposed

10 107.50 106.94 105.52 105.17

25 108.76 108.09 106.97 106.56

50 109.65 108.94 107.99 107.54

100 110.70 109.86 109.24 108.60

100 + 111.12 110.19 109.57 108.95
500 112.40 111.89 111.27 111.23
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Voluntary relocation of affected flood-prone property owners in the proposed floodplain reclamation area
depicted in Figure 4-4 is recommended, thus facilitating recommended floodplain enhancements and
bridge replacements along this reach, which are expected to be most beneficial during ice jamming
events. Depending on the ultimate extent of floodplain reclamation, the park and gardens may remain as
is or simply be set at a lower elevation where they would remain accessible other than during significant
floods and ice-rafting events.

When ice formed and accumulated upstream, including behind Whiteside Dam, is released, it moves
downstream toward the village of Champlain. The US-9 and EIlm Street bridges are undersized and prone
to jamming, which can be exacerbated by both the excess ice generated behind the dam upstream, the
Great Chazy River's sinuous path through the downtown area, as well as accumulation at the thick, solid
layer of ice that forms in Lake Champlain's tailwater. This is demonstrated in aerial photographs collected
by the Clinton County Department of Emergency Services in March 2007, shown in Figures 4-7, 4-8, and
4-9,

Figure 4-7: Ice buildup in the village of Champlain. Note US-9 bridge at center left is closed, and ice

rafts had deposited in developed overbank areas. Orientation is northwest, with flow left to right in
image. Image is provided by Clinton County Department of Emergency Services.
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Figure 4-8: Ice jamming in village of Champlain; view is to the east, looking downstream toward Lake
Champlain. Elm Street bridge is in center. Breakup ice accumulates at Lake Champlain tailwater ice at
center right of image. Image is provided by Clinton County Department of Emergency Services.
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Figure 4-9: Solid ice formed in Lake Champlain's tailwater extends down the Great Chazy River from

the village of Champlain to the lake. View is to the southeast, looking downstream. Canadian Pacific

railroad bridge is in image center; CR-22 parallels the river on the right. Image is provided by Clinton
County Department of Emergency Services.
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Wide-river ice jamming and dynamic-bridge ice jamming were simulated in the HEC-RAS hydraulic model
developed for this study. Based on input parameters gleaned from descriptions and photographs of past
ice jams, flooding was simulated under the conditions described above. In the village of Champlain, 10-
year flood depths increase by about 8 feet throughout the developed area, with development of a 6-foot-
thick ice jam extending from the Lake Champlain tailwater ice to upstream past the US-9 bridge, which is
simulated as being overtopped by ice floes along with the Elm Street bridge.

Ice jamming more commonly occurs with lesser discharges associated with midwinter or early spring
freshets, often producing closer to a bankfull or 2-year-magnitude flood in terms of water discharge alone.
Modeled ice jamming under bankfull flow conditions, with Lake Champlain at a typical late winter-early
spring stage of 98 feet (NAVD88), results in increased flooding depths of between 5 and 8 feet in the
village of Champlain, commensurate with the clear-water 10-year flood at the Elm Street bridge and
greater than the 50-year flood at the US-9 bridge. This overtops Main Street/US-9 between the two
crossings, and floodwaters and ice rafting impact more than 20 properties in the village, primarily along
Maiden Lane and Cane, Cedar, Church, Main, and Water Streets, that would be unaffected by this
discharge under clear water conditions, as shown in Figures 4-11 and 4-12.

With the proposed Elm Street and US-9 bridges and floodplain enhancements described above, the
consequences of ice jam events can be significantly mitigated due to alleviation of the bridge constrictions
and provision of overbank relief for ice rafting. In the scenario described above, an ice-affected bankfull
flow with Lake Champlain at EL 98 feet (NAVD88), flooding depths in the village of Champlain are reduced
by up to 6.9 feet compared to the same ice jam under existing conditions, shown in Figures 4-10, 4-11,
and 4-12 and Table 4-4. In an ice-affected 10-year flood with the lake at this same level, ice and water
depths in the village are reduced by up to 4.4 feet.

NYSDEC, in cooperation with the New York State Office of General Services 64 June 2022
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Figure 4-10: Profile of modeled bankfull flow through the Village of Champlain under ice jamming scenarios comparing existing and proposed
conditions. Clear water bankfull flow is shown for reference.
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Table 4-4: Simulated Ice and Water Elevations at the US-11 and Elm Street Bridges under Ice Jam
Conditions and Lake Champlain at April Median Stage

ICE- ICE & WATER SURFACE ELEVATION (FEET NAVDS88)
ARRECIED US-11 Bridge Elm Street Bridge

FLOW

EVENT Existing Proposed Existing Proposed

Bankfull 112.79 106.26 107.51 104.35

10-Y
0-Year 117.53 112.77 114.12 112.54
Flood

NYSDEC, in cooperation with the New York State Office of General Services 66 June 2022
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Potential relocations of flood-prone properties within HRA 1 unrelated to proposed flood and ice jam
mitigation projects were also explored. Approximately 90 residential and/or mixed-use properties were
identified as potentially needing to be relocated. These properties are not necessarily fully within a
floodplain area — many parcels are only partially within a floodplain or adjacent to the edge of a floodplain.

A high-level conceptual relocation "Master Plan" of potential relocation areas for homes and businesses
in HRA 1 is presented in Figure 4-13. The relocation master plan identifies potential areas where
relocation generally seems to make sense for residential, retail/commercial, industrial, and other land
uses identified as having a potential to flood.

In the village of Champlain, a total of 90 residential or mixed-use properties were identified as potentially
needing to be relocated. Eight potential relocation sites were identified totaling 46.5 acres. Based on the
analysis criteria utilized to calculate lot buildout, these parcels could provide relocation sites for several
businesses, including businesses in an existing industrial park, as well as 91 or more residential lots at a
density generally consistent with the densities in the areas of each relocation site, utilizing existing cleared
land area only. The detailed breakdown for each site is as follows:

The number of properties identified as potentially needing to be relocated was based on a review of Clinton County, NY GIS data.
In total, approximately 90 residential and/or mixed-use properties were identified as potentially needing to be relocated.

1) 1 parcel consisting of ~4.9 acres. Nonresidential infill potential. Access to Locust Street just off Route 9. One or more
businesses, depending on density and site design, could likely be developed. The site is largely cleared. The parcel is
classified as Warehouse.

2) 1 parcel consisting of ~10.5 acres. Nonresidential or residential infill potential — likely medium density residential (~1-acre
minimum lot size). Access to Route 11 and South Street. Several businesses or approximately eight residential lots (~1-
acre minimum lot size), depending on density and site design, could likely be developed. The site is largely cleared and
vacant beyond the existing shopping center. The parcel is classified as area/neighborhood shopping center.

3) 1 parcel consisting of ~14 acres. Residential development potential - likely medium density (~1-acre minimum lot size).
Access to Route 11. Eleven or more residential lots, depending on density and site design, could likely be developed. The
site is largely cleared. The parcel is classified as rural residential although within the property line shown there is no
development.

4) 1 parcel consisting of ~15 acres. Residential development potential — likely medium density (1-acre minimum lot size).
Access to Route 11. Twelve or more residential lots, depending on the density and site design, could likely be developed.
The parcel is largely cleared. The parcel is classified as rural vacant > 10 acres.

5) 1 parcel consisting of ~47 acres. Residential development potential — likely medium density (1-acre minimum lot size).
Access to Prospect Street via Horizon Lane. Thirty-five or more residential lots, depending on the density and site design,
could likely be developed. The parcel is classified as rural vacant >10 acres but appears to be farmed and largely cleared.
Also appears that road infrastructure has been constructed for future development of the parcel.

6) Several parcels consisting of ~96 acres. Nonresidential development potential. Access to Lawrence Paquette Industrial
Drive. This area is an industrial park owned by the Development Corporation and provides shovel-ready sites for
appropriate uses. The undeveloped portions of the parcel(s) are classified as vacant industrial.

7) 1 parcel consisting of ~46 acres. Residential development potential — likely medium density (1-acre minimum lot size).
Access to Prospect Street. Development potential exists on the approximately 1/3 of the site that is generally cleared.
Fifteen or more residential lots, depending on the density, site design, and any potential lot clearing to provide more
buildable land, could likely be developed. The parcel is classified as abandoned agriculture.

8) 1 parcel consisting of ~13 acres. Residential development potential — likely medium density (1-acre minimum lot size).
Access to Oak Street. Ten or more residential lots, depending on the density and site design, could likely be developed.
The parcel is classified as abandoned agriculture.

NYSDEC, in cooperation with the New York State Office of General Services 69 June 2022
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Figure 4-13 Conceptual relocation mapping for HRA 1. See inset on previous page for details.
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The Clinton County Multi-Jurisdictional Hazard Mitigation Plan notes that there was a comprehensive land
use plan in the 1990s that needs to be updated along with the zoning map. The village has two structures
in the 500-year floodplain (the fire station and the drinking water and wastewater treatment plant). The
village also has eight repetitive loss properties. There are 496 structures within the potential loss
category. There are 41 structures in the SFHA (13 with property class code 200-Residential, 1 with
property class code 300-Vacant Lands, and 27 with a property class code 400-Commercial). The HMP
notes the following mitigation projects related to flooding: cleaning ditches of debris and establishing a
maintenance plan in the village and buyout of homes along Main Street and River Street.

The Town of Champlain has two structures in the 500-year floodplain (the fire station and the drinking
water and wastewater treatment plant). The town also has 14 repetitive loss properties. There are 1,283
structures within the potential loss category. There are 60 structures in the SFHA (52 with property class
code 200-Residential, 6 with property class code 300-Vacant Lands, and 2 with a property class code 500-
Recreation/Entertainment). There is one mitigation project listed in the HMP related to flooding: a
stormwater drainage project and installation of drainage on Spruce Street.

Town of Champlain, New York, Zoning: Town of Champlain, New York, Table of Contents (ecode360.com)

The Town of Champlain Zoning Law includes 13 zones: Residential, Residential — Manufactured Homes,
Small Lot Residential, Conservation, Heavy Industrial, Industrial/Commercial 1, Industrial/Commercial 2,
Industrial/Commercial 3, Industrial/Commercial 4, Light Industrial, Commercial 1, Commercial 2, and Lake
Area Commercial. The town has a watercourse protection provision that applies to the Great Chazy River.
This section requires that structures be set back at least 50 feet from the mean high water mark of the
river, not more than 30 percent of trees in excess of 6 inches diameter at breast height can be removed
within 35 feet of the mean high water mark, and no vegetation can be removed within 6 feet of the mean
high water mark with the exception of a 30-foot-wide clear area for each lot. There is an exception for
removal of diseased or rotten vegetation. Cluster development is permitted, and open areas are
encouraged to include environmentally sensitive features (such as providing buffers for streams and
wetlands). There is a specific article on the control of biosludge and waste, which states that "land
application of biosolids, sewage sludge, or human-waste-derived products shall not encroach within 100
feet of any floodplain."

Other codes in the town include a Flood Damage Prevention Ordinance (Chapter 80), which has standards
related to elevation and flood-resistant construction. The town also has a Subdivision of Land code
(Chapter 111).

NYSDEC, in cooperation with the New York State Office of General Services 71 June 2022
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4.2 HIGH RISK AREA 2 — PERRY MILLS AND WHITESIDE DAM

HRA 2, depicted in Figure 4-14, is located in the town of Champlain and runs from STA 385+00 below the
Whiteside Dam up to the abandoned railroad crossing upstream of the partly breached dam at Perry Mills
at STA 550+00. The county-owned Creek Road bridge at STA 491+00 spans the river within HRA 2 and was
measured in the field for inclusion in the existing approximate methods hydraulic model.

The Hamlet of Perry Mills is a small predominantly residential area at a sharp bend in the Great Chazy
River where it jogs from a north-south orientation to a more east-west orientation. Perry Mills has several
properties located along the river but is mostly an area of agricultural and undeveloped land. The hamlet
is located approximately % mile from the U.S.-Canada border. Flood-prone areas include residences,
mixed-use residential land, agriculture, and vacant land. No critical facilities were identified in the
floodplain.

The following land use types are found within the study area: Tax Classification Codes 100 — Agricultural,
200 — Residential, 300 — Vacant Land, 400 — Commercial, 600 — Community Services, 800 — Public Services,
and 900 — Wild, Forested, Conservation Lands and Public Parks.

The "Whiteside Dam," located at STA 403+00, is a Class A, Low Hazard concrete gravity dam constructed
in 1914 and presently owned by NYSDEC Region 5, which maintains the structure as a sea lamprey barrier
(NYSDEC ID: 235-0064; Federal ID: NY13994). This dam is also colloquially known as the “Frog Farm Dam.”
It was last inspected in 2013, with an Engineering Assessment completed the same year.

Hydraulic modeling demonstrates that the Whiteside Dam generates a backwater that reaches more than
7,000 feet upstream, to within roughly 800 feet of the Creek Road bridge in Perry Mills. This is anecdotally
confirmed by several indices of an aggradational environment that were observed at the head of the
impoundment, such as gravel bars; islands and anabranching; and a broad, shallow channel. As a result,
this location is highly prone to ice accumulation while the large, long impoundment is itself a significant
source of ice generation. During clear water flood conditions, the structure's backwater contributes to
flooding of CR-17 and nearby homes, shown in Figures 4-15 through 4-18.

An abandoned railroad embankment serves as a de facto extension of the Whiteside Dam across the broad
floodplain on its right overbank, shown in Figures 4-19 and 4-20. This 5- to 6-foot-tall berm extends
westward from the main dam section for approximately 1,250 feet before terminating in the adjacent
agricultural field. Hydraulic modeling indicates that this berm is susceptible to flanking in the 10-year
flood, as can be seen in Figure 4-15, and is modeled as overtopping beginning in the 25-year flood.
Flanking and overtopping flows can damage such an embankment if it has not been designed or retrofit
to withstand these conditions, posing a hazard to downstream life safety, property, and infrastructure.
2020 aerial imagery shown in Figure 4-20 indicates that this embankment is overgrown, and it does not
appear to be documented in the NYSDEC dam inventory. The database lists the Whiteside Dam as being
279 feet long with a 250-foot-long dike; however, this presumably references the railroad embankment
on the left (east) overbank where it extends across an old headrace channel for approximately this length,
visible in Figure 4-20. Inspection of the railroad embankment on the right (west) overbank and a detailed
assessment of its function as a component of the Whiteside Dam is recommended, followed by repair,
retrofit, or maintenance of this feature, as appropriate. Note that this should be considered in the context
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of the flow bifurcation experienced just upstream in flood events, as discussed in Section 2.3, which may
significantly influence the hydrologic conditions experienced at the dam.

Removal of the Whiteside Dam is recommended to alleviate backwater flooding and mitigate ice jamming.
However, there are important ecological benefits of restricting invasive sea lamprey migration. It is
believed that the dam's 9-foot-tall spillway crest height is more than is necessary to accomplish this goal.
Replacement of the large aging dam with a purpose-built lamprey barrier is recommended; a hydraulic
drop of 2.2 feet (Katopodis et al. 1994), or 1.5 feet if overhanging (GLFC 2014, Reinhardt et al. 2009), is
sufficient. Exclusion may also be achieved by flow velocities over 13 feet per second (fps) (Hanson 1980).
By these metrics, it is possible that the natural bedrock falls at this location may be adequate in itself. Sea
lamprey barrier criteria are discussed further in Section 4.6.1 of this report.

Farther upstream, the abandoned railway crossed the Great Chazy River again at STA 550+00. The raised
approach embankment on the right (east) bank is between 10 and 15 feet tall and protrudes over 300 feet
into the river's active floodplain. This can be seen in Figures 4-21 and 4-22. Removal of this section of
embankment is recommended, along with restoration of the adjacent channel and floodplain to restore
functional connectivity of natural geomorphic processes and reduce the potential for ice accumulation at
this contraction. Removal of this embankment may be considered a lower priority as hydraulic modeling
does not indicate the potential for significant flood hazard reduction at nearby infrastructure or property.

Hydraulic modeling demonstrates that the Creek Road bridge is undersized for flood flows. The bridge
has about 1.4 feet of freeboard in the 10-year flood, but flanking flows on the right overbank are over 3
feet deep. In the 25-year flood and greater, the bridge pressurizes; about 5 feet of additional backwater
flooding occurs in the 100-year flood, with flanking flows up to 9 feet deep. When due for replacement,
detailed hydrologic and hydraulic analyses are recommended. The most current regulations and guidance
from NYSDOT and NYSDEC regarding stream crossing geometry and hydraulic performance should be
applied, as well as updated assessments of projected future flows. A 135-foot bankfull width was
measured at this location; a minimum 170-foot span bridge is recommended to meet the 1.25 times
bankfull width standard set forth by NYSDEC.

Roughly 3,500 feet upstream of the Creek Road bridge in Perry Mills, at STA 527+00, an abandoned and
partially breached dam is present, which once served as the headworks for the former sawmill located
about half a mile downstream, with a headrace channel paralleling the river on its left overbank. Based
on comparison between aerial imagery acquired in 2020 and 1964 (while the sawmill was operational and
the dam was still intact), it appears that roughly one-third to one-half of the structure remains, projecting
about 180 feet into the channel from the right abutment; this is shown in Figures 4-21 and 4-22. This dam
is not in the NYSDEC's current dam inventory database (February 2021 Revision), and its inclusion is
recommended. This location is considered prone to ice accumulation due to the sharp changes in flow
direction and confinement of flows to the breached section that result. Removal of this structure's
remnants and restoration of the adjacent stream channel and banks are recommended.
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