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Please add the attached letter from Rema Ecological Services LLC to the
official record for the public hearing on Ledyard Inland Wetlands and
Watercourses Commission permit application (IWWC#25-19SITE)

- (“Lambtown Road Ext. culvert replacement with new custom inlet control

99) 9
structurg at Ed Lamb Brook”). 10 o

November 18, 2025

To: Inland Wetlands and Watercourses Commission

Town of Ledyard
741 Colonel Ledyard Highway
Ledyard, CT 06339

Re: IWWC Application #25-19SITE (“Lambtown Road Ext. culvert replacement with
new custom inlet control structure at Ed Lamb Brook?”).

Dear Commission Members:

Please see the attached ecological review of the environmental impacts.

Sincerely,
’ //'/, /—-—_‘N-ﬁ"“-..
74 _— "
N
Karen Lamb, co-trustee

James C. Lamb Family Trust

/,j(/ ~2 2 Z’Q .-,1{ Qs (’

Edmund Lamb, 56—trustee

James C. Lamb Family Trust
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November 20, 2025

VIA E-MAIL

James C. Lamb Family Trust

c¢/o Edmund Lamb and Karen Lamb, co-trustees
34 Lambtown Road

Ledyard, CT 06339

RE: ECOLOGICAL REVIEW
Culvert Replacement Project
Lambtown Road Extension, Ledyard, CT

REMA Job No.: 25-2848-LED6
Dear Karen Lamb and Edmund Lamb:

At the request of the James C. Lamb Family Trust, REMA Ecological Services, LLC
(REMA) was retained to evaluate the potential ecological impacts associated with the
proposed culvert replacement and the existing earthen and debris accumulation (“residual
beaver dam”) located at the upstream face of the current culvert structure (see attached
annotated Photo Log).

According to the intervenor’s consulting engineer, Seamus Moran, P.E., removal of the this
“dam” and installation of the replacement culvert is expected to lower the upstream water
surface elevation by approximately three feet. This anticipated drawdown represents a
substantial hydrologic alteration to the adjacent wetland system and therefore warrants
careful assessment of potential effects on wetland hydrology, vegetation communities,
wildlife habitat, and overall wetland functions and values.

Rema Ecological Services, LLC e 43 Blue Ridge Drive, Vernon, CT 06066 e 860.649-7362 | 860-883-8690
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1.0 SITE OVERVIEW

The ecological resource potentially affected by the proposed hydrologic alteration is a high-
value, approximately 38-acre wetland complex composed of open water, emergent marsh,
and extensive shrub swamp. The watershed is minimally developed, and water quality within
the system is exceptionally high, characterized by very low nutrient concentrations. These
oligotrophic conditions support a poor fen, recognized by CT DEEP as a Critical Habitat,
with floating peat “islands” dispersed throughout the open-water portions of the wetland.

The southern segment of the complex is permanently protected as open space under the
stewardship of the Groton Open Space Association (GOSA). This portion of the wetland—
including what was historically referred to as the “Candlewood Tract”—was studied in
detail in 2012 to support GOSA’s successful OSWA open-space grant application.

Water-quality data collected during the 2012 investigations corroborate the system’s low-
nutrient status. The southern fen community support a suite of characteristic oligotrophic
plant species, including woolly sedge (Carex lasiocarpa), spoon-leaved sundew (Drosera
intermedia), large cranberry (Vaccinium macrocarpon), sooty beak-rush (Rhynchospora
fusca), and water bulrush (Schoenoplectus subterminalis). Fen-associated shrubs—such as
leatherleaf (Chamaedaphne calyculata), sheep laurel (Kalmia angustifolia), and maleberry
(Lyonia ligustrina)—are also well-represented, along with more common wetland shrubs
including winterberry (Ilex verticillata) and sweet pepperbush (Clethra alnifolia).

Faunal observations documented by GOSA include the full suite of vernal-pool-breeding
amphibians, as well as four-toed salamanders and spotted turtles—the latter is now
designated as a Connecticut Special Concern species. A letter submitted by Dr. Robert
Askins, Professor Emeritus at Connecticut College, further highlights the exceptional bird
diversity and abundance associated with this wetland complex, noting both the ecological
and educational significance of the area. GOSA’s 2012 spotted turtle observations should be
updated and formally submitted to the CT DEEP Natural Diversity Database (NDDB).

The Lambtown Road Extension corridor, which borders the scenic pond on the eastern
margin of the complex, now functions as a heavily used community walking trail and a
popular destination for birdwatchers, further illustrating the natural, recreational, and
educational importance of this intact wetland system.
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2.0 ANTICIPATED IMPACTS

REMA independently reviewed and corroborated the hydrologic analysis prepared by the
intervenor’s engineer. On November 15, 2025, REMA scientists George Logan and Sigrun
Gadwa conducted an on-site inspection of the culvert system and the associated wetland complex.
Based on field observations, plan review, and a conservative estimate of the current water-surface
elevation at approximately 199.0 feet, REMA calculates an anticipated water-level reduction of
roughly 2.6 feet. Although slightly less than the intervenor’s engineer’s projected drawdown of
about three feet, REMA’s estimate is broadly consistent with their overall assessment.

This estimate incorporates the proposed beaver-management structure, including the planned
baffle elevation of 196.4 feet within the concrete weir—equivalent to the invert elevation of the
culvert inlet. The submitted engineering plans also show that the previously installed 12-inch
corrugated plastic pipe (CPP), part of an earlier “beaver-deceiver” system, had an invert elevation
of 196.2 feet. At the time of REMA’s field inspection, the measured difference between the
observed water surface (~199.0 feet) and the invert of the existing 30-inch CMP culvert was
approximately 2.6 feet, confirming that the proposed configuration would result in a substantial
lowering of pond and marsh water levels. It should be noted that the water level was somewhat
higher at the time of the engineer’s earlier analysis—around 3.5 feet above the relevant invert
elevations—hence their slightly higher predicted drawdown.

During the November 15 in-field assessment, REMA also documented that the top of the sill
supporting the five existing beaver-deceiver intake hoses was roughly level with the then-current
water surface. The vertical distance from the sill to the water surface was slightly less than three
feet. The sill structure appears to rest on a compacted accumulation of organic, soil-like material
with interwoven woody debris, likely representing the remaining core of an older beaver dam.
As expected in these systems, seasonal and climatic variation will influence surface-water
elevations, with natural declines occurring during summer months and during periods of reduced
hydrologic input.

Reduced Productivity

A sustained drop in water level of this magnitude will markedly reduce the aerial extent of
shallow-water zones and seasonally saturated mudflats during the summer months. These
habitats currently support high densities of aquatic macroinvertebrates and submerged or
emergent vegetation, forming the energetic foundation for a highly productive wildlife
community. As noted in the letter submitted by Dr. Robert Askins, Professor Emeritus of
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Ornithology at Connecticut College, the site presently exhibits unusually high wildlife
productivity—Ilikely attributable to the abundance and accessibility of these food resources.

A reduction in shallow-water habitat will disproportionately affect waterfowl and shorebirds
that rely on these foraging zones. Dabbling and diving ducks that feed on a combination of
aquatic vegetation and invertebrates—including American black duck, mallard, ring-
necked duck, and green-winged teal—would experience diminished foraging
opportunities. Likewise, waterbirds and migratory shorebirds that probe saturated mud and
shallow water for invertebrates—such as Wilson’s snipe, solitary sandpiper, and
sanderling—would be adversely affected by the loss of mudflat habitat.

Overall, the anticipated hydrologic drawdown would significantly reduce primary and
secondary productivity within the wetland complex, with cascading effects on multiple
wildlife guilds.

Inferior fish habitat

If the pond’s water level is lowered by more than two feet, overall water depth will be
substantially reduced. Shallower conditions will lead to increased water temperatures,
reduced thermal refugia, and loss of deeper-water habitat zones. Collectively, these changes
will make the pond markedly less suitable for sustaining fish populations.

Fish-eating bird species that are regularly observed within this wetland complex—including
hooded merganser, American black duck, great egret, and belted kingfisher—would
experience diminished prey availability and reduced foraging efficiency under these altered
conditions. The pond also supports river otters and northern water snakes, both of which
rely heavily on fish or other aquatic prey and therefore depend on maintaining adequate fish
habitat.

Adequate water depth is also critical for maintaining beaver occupancy. Beaver lodges
require submerged entrances both for predator protection and for winter survival, including
under-ice movement between the lodge and food caches. A multi-foot reduction in water
level risks exposing lodge entrances, impairing under-ice access, and potentially rendering
the site unsuitable for continued beaver use.
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More Nutrient Export

Elevated water temperatures resulting from a significant reduction in pond depth will also
increase the likelihood of nutrient export to downstream waters, ultimately contributing to
nutrient loading in receiving systems, including Long Island Sound. Warmer conditions
accelerate the die-off of aquatic vegetation in shallow zones, promoting periods of low
dissolved oxygen and causing stress or mortality among benthic invertebrate communities.

As plant and invertebrate biomass decomposes, the resulting nutrient-rich detritus becomes
mobilized and is more readily transported downstream during flow events. This accelerated
export of organic material and nutrients represents a degradation of current water-quality
conditions and could adversely affect downstream aquatic ecosystems.

Secondary Nutrient Impacts

Increases in nitrate and phosphorus concentrations—even if episodic or short-lived—can
fertilize wetland soils and stimulate vigorous growth of invasive emergent species such as
Phragmites australis (common reed), as well as highly competitive native species like
cattail (Typha spp.). Expansion of these species is likely both within the wetland complex
itself and in downgradient marsh habitats. Several uncommon or rare plant species associated
with the brackish-estuarine transition zone are particularly vulnerable to displacement or
shading by the accelerated, taller growth of Phragmites.

Elevated nutrient levels also pose a direct threat to the low-nutrient fen habitats within this
system, including the floating peat islands. In oligotrophic wetlands, the fibric peat matrix
is typically firm and slow to decompose. However, nutrient enrichment destabilizes this
condition: nutrients previously sequestered within peat fibers become mobilized, accelerating
microbial activity and decomposition. As fibric peat transitions toward nutrient-enriched
sapric muck, it loses structural integrity and can no longer support Sphagnum mosses or the
suite of other characteristic fen species. This represents a fundamental and potentially
irreversible alteration of the wetland’s ecological character.

A substantial water drop will also diminish the extent of denitrification, a key process by

which microbes in wetland soil attenuate nitrogen levels, which requires sol saturation and
ample organic matter.
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Alteration of wetland plant distributions

Hydrologic conditions are the primary ecological driver governing wetland plant distribution,
structure, and long-term community composition. It is well established in wetland science
and regulation that significant alterations to a wetland’s hydrology will, in turn, significantly
alter its vegetation. Such changes are classified as adverse physical impacts and are to be
avoided or minimized under standard regulatory frameworks.

In an open-water—marsh—shrub-swamp complex, a sustained water-level reduction of more
than two feet will trigger pronounced changes in vegetative zonation. Hydrology
encompasses not only water depth, but also the amplitude, frequency, and seasonal timing of
water-level fluctuations. The hydrologic tolerances of wetland plants vary widely. For
example, many native pondweeds (Pofamogeton spp.) occupy a very narrow band within the
littoral zone—often no more than one to two meters wide—because they require specific
combinations of depth, light availability, and substrate stability.

While many species can physiologically survive across a broad range of water depths, they
can only compete successfully within a much narrower hydrologic window. For instance,
floating-leaved species such as water lilies (Nymphaea and Nuphar spp.) may survive in as
little as 6 inches of water, but they are quickly outcompeted if summer water depths drop
below approximately 15—18 inches. Under such conditions, emergent taxa such as bur-reeds
(Sparganium spp.) and rice cutgrass (Leersia oryzoides) tend to replace the lilies.

As water levels fall, the pond becomes increasingly vulnerable to competitive exclusion by
aggressive species with broad hydrologic tolerances—most notably Phragmites australis and
reed canary grass (Phalaris arundinacea). These invasive species thrive in shallow water and
on exposed mudflats, enabling rapid colonization and expansion that can dramatically alter
habitat structure and reduce biodiversity.

Woody species’ rooting depths develop in response to the hydrology where they became
established, which will be unsuitable if there is a substantial, sudden hydrologic change; poor
growth and dieback allows establishment of invasives needing ample light.

Missing Information

A critical gap in the available information for evaluating impacts at this site is the lack of
pond-bottom bathymetry, particularly in the vicinity of the proposed culvert replacement.
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Current water depths within areas supporting floating-leaved vegetation—such as water
lilies—are unknown. The ecological consequences of a 2.6-foot (or greater) water-level
reduction would vary significantly depending on existing depths. A decline of this magnitude
would be far more damaging in zones currently only 1-2 feet deep than in areas averaging
3—4 feet. Without bathymetric measurements, the magnitude and spatial extent of hydrologic
and vegetation changes cannot be reliably quantified.

Similarly, the absence of pond-bottom slope information represents another key missing
parameter for conducting an accurate impact assessment. In ponds with steep
bathymetric gradients, the littoral zone supporting submerged vegetation (e.g., Potamogeton
spp.) is typically very narrow. When water levels drop sharply or shorelines retreat
substantially, these communities can be eliminated altogether because their suitable
hydrologic niche disappears abruptly.

In contrast, ponds with more gradual bottom slopes support broader littoral zones, larger
aquatic-plant populations, and a wider hydrologic gradient. Such communities tend to be
more resilient, producing more propagules and possessing a greater capacity to recolonize
newly exposed substrate. Under declining water levels, species in gently sloped systems are
more likely to migrate into the remaining deeper portions of the pond where water depths
remain adequate. Without quantitative data on pond depth and slope, it is not possible to
determine which of these ecological scenarios is most applicable to the wetland system under
review.

Less water for Adjacent Habitats and Vernal Pools

Along its southwestern margin, this flooded open-water wetland is bordered not by a raised
roadway embankment used by hikers, but by a natural wetland fringe characterized by deep
organic soils and several productive vernal pools, as mapped by USDA soils data. When
the pond’s water surface is high—near the elevation of the adjacent bank—substantial lateral
seepage infiltrates into these organic soils. This groundwater recharge is critical for
maintaining adequate hydroperiods within the vernal pools, allowing obligate amphibians,
particularly Ambystomatid salamanders, to complete larval development and reach
metamorphosis.

These organic soils remain moist even during dry periods and support robust wetland plant

communities. To the west of the pond, the soils map indicates permeable, gravelly deposits
with irregular pit-and-mound microtopography, associated with historical gravel extraction.
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Soil permeability is high enough in this area that the local groundwater table closely tracks
the pond’s water level. Under current, high-water conditions, this hydrologic connection
sustains several viable vernal pools and supports deep-rooted woody vegetation.
Functionally, the pond acts as an irrigation trench, maintaining elevated groundwater levels
and hydrologic support for adjacent wetlands to the west and southwest.

On the eastern side, pond water likewise infiltrates the wooded buffer, providing a steady
source of moisture. This fringe community is presently healthy and diverse. Within the 25-
foot area proposed for disturbance, woody species observed include speckled alder (4lnus
incana), maleberry (Lyonia ligustrina), fox grape (Vitis labrusca), and buttonbush
(Cephalanthus occidentalis). Additional species along the nearby bank crest include red
maple (Acer rubrum), bayberry (Morella pensylvanica), and multiflora rose. A substantial
lowering of the water table along the shoreline would reduce soil moisture, stressing these
hydrophytic species and likely diminishing both vigor and diversity.

Soil-moisture reductions are also expected northeast of the pond in the Lamb family hayfield,
which is mapped as Haven silt loam. In fine-textured silty soils, capillary rise transports
moisture many feet upward; thus, a lowered pond level and reduced groundwater gradient
will result in measurably drier soil conditions within this hayfield.

Plant Diversity losses due to Impeded Plant Seed Dispersal

Waterborne seed dispersal plays a key role in maintaining plant diversity within this wetland
system. Many wetland species— including wind-dispersed taxa such as asters—release seeds
that settle onto the water surface and are transported to new microsites along the pond margin.
Periodic high-water events naturally deposit these seeds on the shoreline, creating a dynamic
zone of elevated plant diversity.

Small-scale wind scour along exposed pond edges also generates patches of bare or lightly
disturbed substrate, which serve as ideal germination sites for pioneer species dispersed by
water. The importance of this process is well documented; in fact, pond shore colonization
by waterborne plant propagules was the focus of Sigrun Gadwa’s Master’s research.

If water levels are significantly reduced, the frequency and extent of these dispersal and

deposition processes will decline. Simultaneously, species unable to tolerate the altered
hydrologic regime will be lost from the community. Together, these changes will result in a
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measurable reduction in overall plant diversity and ecological resilience along the pond
shore.

3.0 CONCLUSION

Based on REMA’s field observations, review of submitted plans and available data, and
ecological analysis, it is clear that a 2-3 foot reduction in water level during the high-water
season would produce multiple, cascading, and adverse ecological impacts across this
wetland complex—including the GOSA-owned habitats. The affected system is a rare low-
nutrient (oligotrophic) wetland supporting a poor fen, floating peat islands, productive vernal
pools, extensive shrub swamp, and unusually high wildlife diversity. Its ecological integrity
is fundamentally tied to its existing hydrology.

A sustained drop of this magnitude would:

e FEliminate or severely contract shallow-water and mudflat habitats, reducing
macroinvertebrate and aquatic-plant biomass and diminishing foraging resources for
waterfowl, shorebirds, amphibians, reptiles, and mammals.

e Increase water temperatures and reduce deeper-water refugia, degrading habitat
suitability for fish, fish-eating birds, river otter, water snakes, and beaver (whose
lodge entrances require submergence).

e Accelerate nutrient release and downstream export, driving die-offs of aquatic
vegetation, creating anoxic conditions, and introducing nutrient-rich detritus into
downstream waters, ultimately contributing to degradation toward Long Island
Sound.

o Stimulate invasive and aggressive vegetation, including Phragmites australis and
cattails, while degrading oligotrophic peat and transforming firm fibric peat into
sapric muck—an irreversible loss of fen habitat.

o Alter shoreline and groundwater hydrology, reducing soil moisture in vernal pools,
wooded fringes, and adjacent uplands and hayfield soils, compromising amphibian
breeding success and stressing hydrophytic vegetation.

o Disrupt natural seed-dispersal and recruitment processes, diminishing pond shore
plant diversity and eliminating species unable to tolerate the new hydrologic regime.

Given these impacts, the wetland would lose many of its defining ecological functions,

values, and low-nutrient characteristics—changes that are substantial, adverse, and likely
permanent without intervention.
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Importantly, feasible and prudent alternatives that would avoid or greatly reduce these
impacts have not yet been evaluated, as required under the Town’s Inland Wetlands and
Watercourses Regulations. Because this road is closed to vehicular traffic, there appears to
be no functional requirement to lower water levels below their current elevation. A culvert
and beaver-management design that maintains the present high-water surface elevation of
approximately 199 feet during “full pond” conditions should be explored. Such an approach
would protect the ecological integrity of this regionally significant wetland complex while
still addressing infrastructure and flow-management needs.

Finally, it is important to note that the watercourse associated with this wetland complex is
perennial, and the proposed project entails both direct (primary) impacts and indirect
(secondary) impacts, including substantial hydrologic modification. Consequently, the
activity falls under the jurisdiction of Sections 404 and 401 of the U.S. Clean Water Act.
Therefore, review and authorization are required from both the U.S. Army Corps of
Engineers (USACE) and the Connecticut Department of Energy and Environmental
Protection (CT DEEP).

Please feel free to contact us if you have any questions.

Respectfully submitted,
REMA ECOLOGICAL SERVICES, LLC

G T Sy G

George T. Logan, MS, PWS, CSE Sigrun N. Gadwa, MS, PWS
Professional Wetland Scientist Ecologist, Registered Soil Scientist
Registered Soil Scientist, Certified Senior Ecologist ~ Professional Wetland Scientist

Attachments: Figures 1 to 3, USDA-NRCS Web Soil Survey soils map, Photolog (1 and 2),
Professional Resumes, photos of fen from 2012 OSWA grant application

REMA Review Letter 11-24- 2025 Lamb-culvert replacement



ANNOTATED B Y: REMA BOCLOGICAL SERVI CcEes, LLC
DATE: 11/24/2025 860 ft
BASE MAPPING: 2023 ABRIAL WITH 2023 TOPOGRAPHY

260 m

Sources: Esri, TomTom, Gar FAO, NOAA, USGS, ©
OpenStreetMap contributors, and the GIS User
Community, Sources: Esri, Maxar, Airbus DS, USGS,
NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, OS,
NMA, Geodatastyrelsen, Rijkswaterstaat, GSA, Geoland,

Map created with the CT ECO Advanced Viewer. Visit CT ECO at
This map is intended for general planning, management, education, and research purposes only. Data shown on this map may not be complete or current. The data shown may have been compiled at different times and at different map scales, which may not match the scale at which the data is shown on this map.




B L1

FIGURE 2: CULVERT REPLACEMENT PROJECT
LAMBTOWN ROAD EXT., LEDYARD, CT

(as seen on 1964 aerial photograph)
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Soil Map—State of Connecticut, Eastern Part
(Lambtown Road Extention vicinity, Ledyard, CT )
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Soil Map—State of Connecticut, Eastern Part
(Lambtown Road Extention vicinity, Ledyard, CT )
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Set 3: Open Tussock Sedge Peatland, Lambtown Rd, Groton; by Carya Ecological Services, LLC, Spring, 2012

Photo 1. Painted turtle basking on a dead tussock mound in a deep Photo 2. Close-up of channel and graminaceous vegetation. Ditches
water area. This wetland supports a very large population. were dug in this former commercial cranberry bog.

Photo 3. Northeasterly view from beaver dam of large tussock sedge Photo 4. Spotted turtles were observed several times in the tussock
peatland. Water level dropped >1' foot after beavers fixed dam in May. peatland, and also use vernal pools at the base of the ridge.
Periodic flooding kills saplings, prevents succession to wooded swamp.




Set 4: Lambtown Road, Groton, Fen Along Lambtown Brook; by Carya Ecological Services, LLC, 6-15-12

Photo 1. Exploring and botanizing by kayak; wild bean vine approaching
the fen perimeter. Poor fen is a CT DEEP critical habitat.

Photo 2. Westerly view down Lambtown Brook; tussock sedge clumps
show a current water level about 14 inches lower than in the past.

Photo 3. Sheep laurel is in bloom on the banks of the brook. A
characteristic ericaceous species of poor fens.

Photo 4. Lichens on a snag.




Set 4: Lambtown Road, Groton, Fen Along Lambtown Brook; by Carya Ecological Services, LLC, 6-15-12

Photo 5: Lyonia ligustrina or maleberry, in bud along the southern edge Photo 6: Wet habitat dominated by a fine-bladed rhizomotous sedge.
of the meadow. This species is often found in glacial outwash soils with Westerly view, showing the broad extent of the community. Red
a sandy substratum. maple saplings in this area die naturally due to the high water table.

Photo 7: Shimmering in wind; fen's aesthetic value would be rated Photo 8: Wet meadow with firm, deep peat abuts a zone of tall shrubs
very high in a formal functions and values assessment. Buttonbush, an and then bottomland deciduous forest, with sandy outwash soils.
aquatic shrub, is scattered in the fen. Dominant sedge is a sterile close of wooly sedge, carex /asiocarpa.




Set 4: Lambtown Road, Groton, Fen Along Lambtown Brook; by Carya Ecological Services, LLC,

Photo 10: Close-up of brookside vegetation: large cranberry and a
flowering nightshade vine.

Photo 11: The brook flowing through fen; southwesterly view. Of grave Photo 12: Leatherleaf shrub. GOSA botanist Whitney Adams is
concern is a small new patch of invasive Phragmites, which GOSA will examining the scales on the underside of the leaf.
control with CT DEEP permit before in spreads across the fen.
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