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December 12, 2020
VIA EMAIL

Town of Coventry
Inland Wetlands Agency
1712 Main Street
Coventry, CT 06238
RE:

WETLANDS ASSESSMENT & IMPACTS ANALYSIS: SUMMARY OF FINDINGS
2-Lot Re-subdivision
Zeya Drive, Coventry, CT
REMA Job # 20-2311-COV20

Dear Agency members:
On behalf of the applicant, Debbieann Durkin, REMA ECOLOGICAL SERVICES, LLC
(REMA) has prepared this brief Wetlands Assessment & Impacts Analysis report, to be
submitted with an application to conduct regulated activities at the above-referenced
property. This is pursuant to the provisions of the Inland Wetlands and Watercourses Act,
Connecticut General Statutes Section 22a-28 through 22a-45d, inclusive, and the Inland
Wetlands and Watercourses Regulations of the Town of Coventry (adopted June 10th, 1974,
and effective June 26th, 2019).
The primary objective of this report is to provide the Agency with a brief description and
characterization of the regulated wetlands and watercourse associated with the subject site,
an assessment of their ability to provide various functions and values, and to analyze
potential short-term and long-term impacts to these resources from the proposed residential
development. Moreover, mitigation strategies that off-set any potential impacts will be
presented and discussed.

Rema Ecological Services, LLC ● 164 East Center Street, Suite 8, Manchester, CT 06040 ● 860.649-7362 ● www.remaecological.com
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The plans reviewed for this report were prepared by Bushnell Associates, LLC. (BA), of
Manchester, CT, and are dated November 13th, 2020 (4 sheets), and revised through
December 8th, 2020.

1.0

INTRODUCTION & OVERVIEW

The overall property that is the subject of the application (i.e., “site,” “study area”) can be
accessed from Bread and Milk Street (State Route 31) to the east Street and Zeya Drive to
the north, via a 50-foot wide access strip (see Figures 1 and 1A, 2, and 3, Attachment A). It
encompasses roughly 73.33 acres of land, consisting of second-growth deciduous
woodland, much of which is classified as regulated wetlands (i.e., Wetland A). The
property is within the headwaters of Ash Brook, a tributary of the Hop River, with a
prominent intermittent watercourse exiting the site along its southern property boundary.
Several upland areas, including a prominent central “island,” were mapped throughout the
site. However, a sizeable upland area, accessible from Zeya Drive and where development
is proposed, had its wetland boundaries delineated in the field by REMA soil and wetland
scientists in September 2020. The On-Site Soil Investigation & Wetland Delineation
Report, dated September 21, 2020, has be submitted separately as part of the application
before the Agency.
The development proposed is for two oversized residential lots, with a significant portion of
each lot to be encumbered by conservation easements. The single-family residences will be
served by on-site sewage disposal systems, and bedrock wells. Due to the large size of the
lots, in relation to the proposed development, a formal stormwater management system has
not been proposed. However, the proposed paved access driveway will be pitched to a bioretention stormwater conveyance swale.
Per the submitted plans, roughly 4,450 square feet of direct wetland impact is proposed for
the access driveway to the two lots. Moreover, approximately 27,400 square feet (i.e., 0.63
acres) of disturbance are proposed within the wetlands 75-foot wide upland review area
(URA).
REMA soil and wetland scientists conducted baseline natural resource inventories at the
overall site on July 7th, and 22nd, August 3rd, and 22nd, September 20th, and November 28th,
2020. Our initial visits were conducted to determine if alternative access was available to
developable land from Bread and Milk Street, but no feasible and prudent alternative access
WetlandReport-ZeyaDrive-12-12-2020.docx
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was located. We have evaluated the development proposal for consistency with the
Connecticut Inland Wetlands and Watercourses Act (Section 22a-36 through 22a-45 of the
Connecticut General Statutes), and the Town’s Inland Wetland & Watercourses
Regulations.
Appended to this report are several figures (i.e., Figures 1, 1A, and 2, and 3, Attachment
A), including a recent aerial photograph (e.g., 2019), as well as annotated photographs of
the site’s uplands regulated areas (i.e., Photos 1 through 16; Attachment B). A Wetland
Delineation & Characterization Field Form for the subject site’s regulated resources has
also been completed (Attachment C), and wetland classification definitions area included as
Attachment D.

2.0

SUMMARY OF EXISTING CONDITIONS

Introduction
➢ This 73.33-acre property is located in a General Residential Zone (R-80) near the
northwestern corner of the Town (see Figure 1A, the site’s landscape setting).

Past Land Use
➢ Review of archived aerials and topographic maps (i.e., 1934, 1951, 1965, 1965, 1970,
1986, 1990, 1995, and 2004, UConn MAGIC and CT State Library online sources)
show that the site has been wooded since at least the early part of the 20th century. It
has been logged throughout most of that time period, most recently in 2004. This
most recent logging was fairly intensive and has left numerous equipment track scars,
some of which are nearly 2 feet deep, especially within wetland areas. However, due
to the wetness of many of these areas, invasive plant species have not been introduced
to the wetlands or uplands, with the exception of a few patches of multiflora rose.

Geology & Soils
➢ Soils within the uplands are predominately mapped as the well-drained CantonCharlton (61) soil series complex, and the moderately well drained Sutton (51) soil
series. The Sutton soil predominated within the upland areas. The wetland-type soils
are the glacial till derived poorly and very poorly drained Ridgebury, Leicester, and
Whitman (3) soil series complex, even though the CT Soil Survey has incorrectly
mapped the wetland soils as Walpole (13) soil series, which would have been derived
WetlandReport-ZeyaDrive-12-12-2020.docx
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from glaciofluvial (i.e., outwash) deposits. In fact, the surficial geology is mapped as
“thick till” (i.e., >10 feet) throughout the majority of the site. The wetland soils within
the access strip that connects the site to Zeya Drive are all disturbed and have been
mapped as Aquents (308w). The disturbance is attributable to both the construction of
a drainage pipe carrying stormwater runoff from Zeya Drive, and to past use of this
area from logging equipment access and storage, as clearly seen on the 2004
orthophoto (CT DEEP).

Wetlands/Watercourses
➢ The site’s regulated resources are located within one watershed. The local basin is
#3800-03-1 (i.e., Ash Brook), a tributary of the Hop River. An intermittent stream
enters the site under Bread and Milk Street (CT Route 31), and flows westerly through
the site’s forested wetlands, where it is braided and diffuse. However, flows
reconcentrate into one main channel that exits at the southern property boundary
through a gap in a stone wall. At this point the watershed is roughly 153 acres (USGS
StreamStats). As can be seen on Figure 4, a secondary intermittent channel also flow
southerly just east of the main one.
➢ The surface water quality classification of the site’s waters is Class A according to
Connecticut Environmental Conditions Online (CTECO). According to USGS
StreamStats, roughly 6.78 percent of the stream’s watershed is considered developed,
with 0.98 percent in impervious surfaces. Imperviousness below 5% within a
contributing watershed is typically associated with very good water.
➢ Wetland A, the site’s wetland is contiguous with additional forested wetland off-site
especially to the south, along the stream corridor. Approximately 48 acres of forested
wetlands occur within the site itself, but the overall ecological unit, extending
southerly to Twin Hills Country Club includes at least another 36 acres. Also, the onsite wetland is contiguous to wetlands that drain northwesterly, over a topographic
saddle. Putting all this acreage together the forested wetlands may exceed 100 acres.
➢ Wetland A is a poorly to very poorly drained, seasonally flooded to seasonally
saturated, palustrine, broad-leaved deciduous forested wetland (PFO1F), per the
National Wetland Inventory (NWI) classification. The wetlands’ hydrogeomorphic
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classification (HGM)1 is predominately surface water slope and groundwater slope
(see attached wetland classification definitions; Attachment D).
➢ Wetland A has a dense treed overstory (+/- 80% canopy closure) dominated by red
maple. Other tree species observed include American elm, green ash, and yellow
birch. Common shrub species include spicebush, highbush blueberry, swamp azalea,
winterberry, and sweet pepperbush. Herbaceous plants observed include several
species of sedges including tussock, lurid, fringed, and bladder, several species of
ferns, including cinnamon, New York, royal, sensitive and woodferns, asters,
jewelweed, and skunk cabbage, just to name a few (see additional species in
Attachment C). Vines associated with this wetland include Asiatic bittersweet
(invasive), and fox grape.
➢ The site’s intermittent stream has been channelized as it enters the site under Bread
and Milk Street. No flows were observed during the field visits, except within a
roughly 150 - 200 section prior to leaving the site. However, the summer of 2020 was
characterized by moderate to severe drought conditions for the region.
➢ Even though past logging has scarred the land, especially the wetland areas, where
many deep ruts have remained, invasive plant species have not been introduced to the
wetlands. A few patches of multiflora rose were observed, and Japanese barberry is
sparse in the understory in a few areas of poorly drained soils.

Wetland Functions & Values
The evaluation units for the Functions and Values Assessment were the on-site portions of
Wetland A, including its intermittent watercourse. However, the favorable juxtaposition
with off-site contiguous wetlands were also taken into account. We have used best
professional judgment in this assessment, while relying on the rationales found in the US
Army Corps of Engineers’ (USACE) Descriptive Approach (1995), the assessment
methodology most commonly used in our region. Results are summarized below in Table
1.
As explained above, while the stream/wetland complex provides some aquatic habitat, and
attracts wildlife, the portion of the wetland that would be impacted by the proposed
driveway to the two lots is moderately to severely disturbed due to past excavation and
1

Brinson, M.M. 1993. A hydrogeomorphic classification for wetlands, Technical Report WRP–DE–4,
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grading activities, and use as access for logging equipment and storage of logs. Therefore,
the contribution of this wetland area is negligible to the overall functions and values of
Wetland A.

Table 1: Summary of Wetland Function-Value Assessment
Function/Value

Wetland A

1.Groundwater Recharge/ Discharge
2. Floodflow Alteration
3. Fish and Shellfish Habitat
4. Sediment/Toxicant/ Pathogen Retention
5. Nutrient Removal
6. Production Export
7. Sediment/Shoreline Stabilization
8. Wildlife Habitat
9. Recreation (Passive, Active)
10. Educational/Scientific Value
11. Uniqueness/Heritage
12 Visual Quality/Aesthetics
13. Endangered Species Habitat2
14. Fish & Shellfish habitat (Marine)

P
Y
N
Y
Y
P
N
P
Y
Y
N
Y
N
N/A

Notes: P = Principal function; Y = function present; N = function not appreciably present

3.0

SUMMARY OF PROPOSED CONDITIONS

3.1

DIRECT WETLAND IMPACTS

Direct permanent impact of roughly 4,450 square feet (i.e., 0.1 acres) of regulated wetlands
is proposed, for the access driveway off of Zeya Drive (see Figure 3, Attachment A). This
impact is not considered significant since it involves a wetland area that has been disturbed
over several decades, both by logging operations, and by the construction of stormwater
outfall from Zeya Drive. In fact, part of the area to be impacted is the eroded channel
below the stormwater outfall. Mitigation at this area will be discussed below.

U.S. Army Corps of Engineers Engineer Waterways Experiment Station, Vicksburg, MS
Review of CT DEEP’s Natural Diversity Database did not reveal any estimated habitats for listed species (i.e.,
endangered, threatened, special concern) associated with the subject site.
2
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3.2

POTENTIAL INDIRECT WETLAND IMPACTS

Indirect or secondary impacts to a wetland or watercourse can occur as a result of activities
outside of wetlands or watercourses. Such impacts can be short-term or long-term, and are
typically associated with erosion and sedimentation, mostly during the construction period,
the removal or disturbance of vegetation in upland areas but adjacent to wetlands or
watercourses, the alteration of wetland hydrology or the flow regime of a watercourse, and
the discharge of degraded surface water or groundwater, which may adversely impact the
water quality of the regulated resources.
The potential for any of these indirect impacts to occur at the site as a result of the proposal
depends on the regulated resources themselves, their ecological sensitivity, and their
ecological and physical characteristics. These potential impacts are discussed below.
3.2.1 Erosion and Sedimentation
The potential for soil erosion and subsequent deposition in wetlands or watercourses exists
at every construction site that involves soil disturbance. At this site the overall risk or the
potential for adverse impacts from erosion and sedimentation is considered to be moderate.
The primary reasons for this assessment are as follows: (1) a detailed erosion and
sedimentation control plan is being prepared and shall be submitted, which complies with
the CT DEEP’s 2002 Connecticut Guidelines for Erosion and Sediment Control; (2) the
dominant soils in the areas to be graded and/or exposed, have low-moderate to moderate
erodibility; and (3) slopes are nearly flat to very gentle in the areas proposed for
development.
3.2.2 Removal of Native Vegetation and Habitat Loss
Habitat loss associated with land clearing is an unavoidable consequence of land
development, which has the potential of impacting wetlands and watercourses. At the
subject site, however, the encroachment within the 75-foot upland review area (URA) is
only 27,400 square feet (0.629 acres), which considering the size of the lots and the overall
configuration of the wetlands surrounding the developable area is not significant.
Moreover, the URA upgradient of wetland areas in both lots has been mostly preserved,
based on the proposed limits of disturbance, as seen on the submitted plans. This is
sufficient separation to preserve wetland functions and values at the site.
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3.2.3 Potential Impacts to Wetland Hydrology and Stream Flow
The hydrologic and flow regimes of the site’s wetlands and intermittent watercourse
minimally depend on the uplands within the development area. The regimes are mainly
dependent on surface flows from the stream’s watershed, and groundwater discharge
outside of the development area. In addition, minimal amounts of impervious surfaces are
proposed in the oversized lots’ upland areas, allowing for significant infiltration and
recharge of the shallow groundwater table that supports wetland hydrology.
3.2.4 Potential Water Quality Impacts
Stormwater runoff from impervious surfaces has the potential of degrading the water
quality (i.e., surface and groundwater) of regulated resources. Generation of potential
pollutants on impervious surfaces typically results from vehicular traffic over them. The
more the “axle-miles” or the movements of vehicles over impervious surfaces, the higher is
the loading of runoff constituents, including sediment, nutrients, heavy metals, and the like.
The proposed development of two residential lots are not considered significant generators
of runoff constituents, especially considering that they are being developed on roughly 5
acres of uplands, with impervious surfaces sufficiently removed from wetlands. Moreover,
a significant section of the proposed driveway is pitched easterly to a proposed wetland bioretention swale, with significant enough capacity to not only treat runoff from the driveway,
but also stormwater from Zeya Drive, which does not receive any treatment prior to
discharge, under existing conditions.
We should also note that the intermittent watercourse, which would be considered more
sensitive to stormwater runoff, is several hundred feet removed from any of the proposed
activities.

4.0

MITIGATION

Compensatory wetland mitigation (i.e., wetland creation/replication) would not be typically
be at the subject site, since the proposed direct impacts are upon disturbed wetland areas
with negligible contribution to the overall functions and values. However, an effort has
been made compensate, to the extent possible the proposed direct wetland impact is several
ways.

WetlandReport-ZeyaDrive-12-12-2020.docx
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First, a proposed “fix” to the outfall from Zeya Drive, which has been contributing to
erosion and sedimentation of downgradient wetland habitats, will eliminate these ongoing
impacts. This include a properly sized energy dissipator at the new outfall (i.e., rip-rap
pad). Second, as mentioned above, a wetland bioretention swale will be constructed on the
east side of the proposed driveway, by pulling back the outfall by approximately 90 feet
(see Figure 3, Attachment A). This swale will have wetland hydrology and will be seeded
and planted to provide additional runoff attenuation. Approximately 1,950 square feet of
wetland will be created within the swale.
Third, a spoils pile, likely from soils excavated during the construction of the piped
discharge from Zeya Drive back in the 1990s, will be removed, and wetlands in this area
will be restored and enhanced. This mitigation measure will restore approximately 1,450
square feet of productive wetlands (see Figure 3, Attachment A).
It is REMA’s recommendation that the area of the spoil pile be excavated up to two feet
into the underlying strata, creating a seasonally flooded area, which, overtime will become
a vernal pool habitat. While wood frogs were observed several times on the site, we did not
encounter any other vernal pool habitats. The perimeter of the pool will be planted with
shrubs and a few trees, and woody debris will be placed in the flooded area, to provide egg
mass attachment substrate for mole salamanders that could be attracted here.
Attachment E provides a table (i.e., Table 1) of planting materials for the proposed
mitigation measures. Finally, two specialized seed mixes are proposed for these mitigation
areas. The New England Wetmix is proposed for the wetland restoration, while the New
England Erosion Control/Restoration Mix for Detention Basins and Moist Sites, is
proposed for the proposed wetland bio-swale.

5.0

CONCLUSION

It is our professional opinion that the proposal represents the feasible and prudent
alternative in regards to direct and indirect, short-term and long-term impacts to wetlands
and watercourses. Following implementation of the proposed mitigation strategies,
including a carefully maintained and maintained erosion and sedimentation control plan,
there will be no long-term significant or adverse impacts to regulated wetlands and
watercourses that occur off-site and downstream. In fact, the proposed wetland restoration
and stormwater wetlands, will provide a net increase to the wetland functions and values
provided at these areas.
WetlandReport-ZeyaDrive-12-12-2020.docx
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Please feel free to contact our office with any questions on the above.
Respectfully submitted,

REMA ECOLOGICAL SERVICES, LLC

George T. Logan, MS, PWS, CSE
Registered Soil Scientist/Professional Wetland Scientist
Certified Senior Ecologist
Attachments:

A: Figures 1, 1A, and 2 through 4
B: Photos 1-16
C: Wetland Delineation & Characterization Field Form
D: Wetland Classification/Characterization Definitions
E: Table 1 and Seed Mixes for mitigative plantings
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Attachment A
Figures 1, 1A & 2 through 4

FIGURE 1: SITE LOCUS
2-Lot Residential Subdivision
Zeya Drive, Coventry, Connecticut

SUBJECT SITE

Ash Brook

FIGURE 1A:
LANDSCAPE CONTEXT
2-Lot Residential Development
Zeya Drive, Coventry, CT
(as seen on a Summer 2019 aerial photo)

➤

SUBJECT SITE

N
4000 ft

FIGURE 2: MAPPED WETLANDS & UPLANDS
Residential 2-Lot Development, Zeya Drive, Coventry
(as seen on a March 2016 aerial photograph)

Conservation Easement
Boundary (approx.)

UPLANDS

In-field mapped wetland
boundary (Typ.)

UPLANDS
WETLANDS

UPLANDS
WETLANDS

UPLANDS

UPLANDS
UPLANDS

WETLANDS

UPLANDS
WETLANDS

FIGURE 3: DIRECT WETLAND IMPACTS & MITIGATION
PROPOSED 2-LOT RESIDENTIAL DEVELOPMENT
ZEYA DRIVE, COVENTRY, CT

Created Wetland
Bio-Swale:
+/- 1,940 sq. ft.

Wetland Restoration:
+/- 1,450 sq. ft.

Direct Wetlands Impact:
+/-4,450 sq. ft.

FIGURE 4: OVERALL PROPERTY
Zeya Drive, Coventry
(2019 AERIAL)

Attachment B
Photos 1 through 18

Residential 2-lot Development, Zeya Drive, Coventry, CT
Photos taken July through November 2020, by REMA Ecological Services, LLC

Photo 1: Wetland Area in access strip from Zeya Drive; facing southerly

Photo 2: Wetland area within access way from Zeya Drive; facing southerly

Residential 2-lot Development, Zeya Drive, Coventry, CT
Photos taken July through November 2020, by REMA Ecological Services, LLC

Photo 3: Wetland Area in access strip from Zeya Drive; November 2020; facing
southerly

Photo 4: Stormwater outfall from Zeya Drive; facing southwesterly

Residential 2-lot Development, Zeya Drive, Coventry, CT
Photos taken July through November 2020, by REMA Ecological Services, LLC

Photo 5: Stormwater outfall from Zeya Drive; November 2020; facing southwesterly

Photo 6: Drainage channel from Zeya Drive stormwater roughly 60 feet below outfall;
facing southwesterly

Residential 2-lot Development, Zeya Drive, Coventry, CT
Photos taken July through November 2020, by REMA Ecological Services, LLC

Photo 7: Spoils pile within wetland to be restored; area of vernal pool creation; facing
westerly

Photo 8: View of wetlands at wetland boundary marker A-20; facing westerly

Residential 2-lot Development, Zeya Drive, Coventry, CT
Photos taken July through November 2020, by REMA Ecological Services, LLC

Photo 9: View of wetlands at wetland boundary marker 4A-6; facing southerly

Photo 10: View of wetlands southerly of Lot 1; facing southeasterly

Residential 2-lot Development, Zeya Drive, Coventry, CT
Photos taken July through November 2020, by REMA Ecological Services, LLC

Photo 11: View of central portion of wetlands on property; note Japanese barberry in
foreground; southwesterly

Photo 12: One of many deep ruts within overall wetland from logging equipment;
facing easterly

Residential 2-lot Development, Zeya Drive, Coventry, CT
Photos taken July through November 2020, by REMA Ecological Services, LLC

Photo 13: Central wetland at edge of intermittent watercourse; note cardinal flower;
southerly

Photo 14: Uplands (in background) within conservation easement of Lot 2; facing
northeasterly

Residential 2-lot Development, Zeya Drive, Coventry, CT
Photos taken July through November 2020, by REMA Ecological Services, LLC

Photo 15: Uplands in Lot 2, facing southwesterly

Photo 16: Uplands in Lot 1; facing southerly

Attachment C
Wetland Delineation & Characterization Form

WETLAND DELINEATION & CHARACTERIZATION FIELD FORM
Proposed 2-Lot Residential Development
Zeya Drive, Coventry, CT
Inspection Dates: July through
Wetland Flag Series:
Project:

November 2020

Inspector(s):

G. Logan

Weather/Field Conditions:

Wetland ID:

See On-site Soil Investigation/Wetland
Delineations Report (9/21/2020)

NWI Classification Codes:1
Various (cloudy to sunny)
Wet
State

Soil Moisture:
Type of Wetland
Delineation:

1A

PEM1

n/a

Snow/Frost
Depth:

Moist
Federal

Dry
Other

HGM Classification
Surface Water Slope
Groundwater Slope

Surface Water Depression
Groundwater Depression

NWI Classification
System:
Palustrine

Lacustrine

Riverine

Estuarine

Class:
Forested
Aquatic Bed

Scrub Shrub
Unconsolidated Bottom

Emergent
Unconsolidated Shore

Needle-leaved evergreen
Sand

Persistent
Mud

Subclass:
Broad-leaved deciduous
Non-persistent
Other:__________________________

Wetland Hydrology
Seasonally Flooded
Seasonally Saturated

Temporarily Flooded
Saturated

Semi-permanently Flooded
Permanently Flooded

Watercourse Type
Intermittent
Perennial
Tidal
Comments: Intermittent watercourse forms near south western section of overall property and flows
southerly towards Ash Brook

Special Aquatic Habitats
Vernal Pool
Bog
Fen
Comments: No vernal pools observed; however, several adult wood frogs were observed

1

The wetland unit could include more than one cover type. The dominant cover type is first.

Project: Zeya Drive, 2-Lot Subdivision
Wetland ID: A

Wetland Delineation & Characterization Field Form (continued):

Mapped Soil Series/Units
Soil Series (Map Unit Symbol)

WET

UP

Canton & Charlton fine sandy loams (61)
Sutton fine sandy loam (51)
Ridgebury fine sandy loam (3)
Leicester fine sandy loam (3)
Whitman fine sandy loam (3)
Aquents (308w)

DRAINAGE
CLASS
WD
MWD
PD
PD
VPD
PD

NRCS
MAPPED

FIELD
CONFIRMED

ED=excessively drained; SED=somewhat excessively drained; WD=well drained; MWD=moderately well drained;
SPD=somewhat poorly drained; PD=poorly drained; VPD=very poorly drained

Observed Plants2

TREES:

SHRUBS:

HERBS/MOSSES:

VINES:

Red maple
Black cherry
Red oak
Witch-hazel
Gray birch
Japanese barberry
Sweet pepperbush
Spicebush
Blackberries
Jewelweed
Purple willowherbs
Soft rush
Swamp dewberry
Goldenrods
New York Fern
Cinnamon fern
Lurid sedge
Fox grape

American elm
Yellow birch
Tulip
Ironwood
Swamp white oak
Multiflora rose
Swamp azalea
Winterberry
Elderberry
Sensitive fern
Skunk cabbage
Sedges
Asters
Stout wood reedgrass
Royal fern
Violets
Sphagnum mosses
Virgin’s bower

American beech
Hophornbeam
Shagbark hickory
Green ash
Sugar maple
Morrow’s honeysuckle
Silky dogwood
Highbush blueberry
Christmas fern
Jack-in-the-pulpit
Grasses
Yellow grass
Roughstem goldenrod
Asters
Wood ferns
Tussock sedge
Asiatic bittersweet

Observed Wildlife & Wildlife sign (within wetland or nearby)

Wood frog

Coyote

Deer

Raccoon

Avians

Notes
Vegetative diversity, especially of herbs, increases in the very poorly drained areas of the forested wetland,
such as with cardinal flower, tall meadow rue, and much more; above inventory is mostly in the immediate
vicinity of upland “peninsula” to be developed; evidence of historic logging with deep ruts abounding.

2

Dominant plant species are underlined. Invasive species are double underlined. (s) = saplings/seedlings. (e) edge

Attachment D
Wetland Classification/Characterization Definitions

WETLANDS: The Physical Environment
WETLAND HYDROGEOMORPHIC CLASSIFICATION
Surface-Water Depression Wetlands: In these wetlands, precipitation and overland flow (surface runoff)
collect in a depression where there is little or no groundwater discharge. Water leaves the wetland
principally by evaporotranspiration and infiltration (groundwater recharge). The wetland hydrologic
system lies above the local or regional groundwater system and is isolated from it by an unsaturated
zone; thus, it is said to be “perched.” In the glaciated Northeast, surface-water depression wetlands are
most likely to form over bedrock or till deposits in topographically elevated areas of landscape;
however, they may develop in lowland kettles or ice-block basins that formed in glaciolacustrine or
fine-textured glaciofluvial deposits.
Surface-Water Slope Wetlands: These wetlands are located along the edge of stream or lake or on the
sloping surface of a floodplain. They may occur on till or stratified drift but are commonly found on
alluvium. While precipitation and overland flow also feed these wetlands, the principal source of water
is the overflow of the adjacent water body. The sloping surface of the wetland permits water to drain
readily back to the lake or river as its stage falls. As was the case with the previous class, the wetland
surface usually lies well above the local water table, so groundwater discharge to the wetland is
negligible or nonexistent. Groundwater recharge from the wetland is possible, depending on the
permeability of underlying surficial deposits.
Groundwater Depression Wetlands: These wetlands occur where a basin intercepts the local groundwater
table, so that groundwater discharge as well as precipitation and overland flow feed the wetland.
Classic groundwater depression wetlands have no surface drainage leaving the site; however,
occasional streamflow out may occur form basin overflow. Groundwater inflow may be continuous or
seasonal, depending upon the depth of the basin and the degree of fluctuation of the local water table.
During periods when the wetland water level is higher than the local groundwater table (e.g., after
major precipitation events in dry season), groundwater recharge may occur. Groundwater may enter
the wetland basin from all directions, or it may discharge in one area and recharge in another. In the
glaciated Northeast, groundwater depression wetlands are most likely to occur in stratified drift,
particularly in coarse-textured glaciofluvial deposits where relatively rapid movement between
groundwater and surface water can occur.
Groundwater Slope Wetlands: These wetlands occur where groundwater discharges as springs or seeps at
the land surface and drains away as streamflow. Most commonly, these wetlands occur on hillsides
over till deposits or at the base of hills where stratified drift and till come into contact. Headwater
wetlands are typically groundwater slope wetlands. The local water table slopes toward the wetland
surface. Where groundwater flow is continuous, the soil remains saturated. At many sites, however,
groundwater inputs cease during late summer or early fall as evaporotranspiration depletes soil
moisture in the root zone, in which case the soil is only seasonally saturated. Permanent ponding of
water is prevented by the sloping land surface, but water may collect temporarily in isolated
depressions. Precipitation and overland flow provide additional water to the wetland on an intermittent
basis. Groundwater recharge may occur in the wetland after such events, but amounts are likely to be
negligible, especially where wetland soils have formed over dense lodgment till deposits. Where such
deposits are present, groundwater slope wetlands may be fed primarily by shallow groundwater
systems perched above the regional system.
Reference:
Golet, C.G., A.J.K. Calhoun, W.R. DeRagon, D.J. Lowry, and A.J. Gold. 1993. Ecology of Red Maple
Swamps in the Glaciated Northeast: A Community Profile. USFWS. Biological Report No. 12

WETLANDS: The Physical Environment
SOIL DRAINAGE CLASSES
Excessively drained: Brightly colored; usually coarse-textured; rapid permeability; very low waterholding capacity; subsoil free of mottles
Somewhat excessively drained: Brightly colored; rather sandy; rapid permeability; low water-holding
capacity; subsoil free of mottles
Well drained: Color usually bright yellow, red, or brown; drain excess water readily, but contain
sufficient fine material to provide adequate moisture for plant growth; subsoil is free of mottles to a
depth of at least 36 inches.
Moderately well drained: Generally any texture, but internal drainage is restricted to some degree;
mottles common in the lower part of the subsoil, generally at a depth of 18 to 36 inches; may remain
wet and cold later in spring; generally suited for agricultural use.
Somewhat poorly drained: Remain wet for long periods of time due to slow removal of water; generally
have a slowly permeable layer within the profile or a high water table; mottles common in the
subsoil at a depth of 8 to 18 inches.
Poorly drained: Dark, thick surface horizons commonly; gray colors usually dominate subsoil; water
table at or near the surface during a considerable part of the year; mottles frequently found within 8
inches of the soil surface.
Very poorly drained: Generally thick black surface horizons and gray subsoil; saturated by high water
table most of the year; usually occur in level or depressed sites and are frequently ponded with
water.

Reference:
Wright, W. R., and E. H. Sautter. 1979. Soils of Rhode Island landscapes. R.I. Agric Exp. Station
Bull. 429. 42 pp.

WETLANDS: The Plant Community
WETLAND CLASSES AND SUBCLASSES IN THE GLACIATED NORTHEAST

Note:

WETLAND CLASS

WETLAND SUBCLASS

Open Water

(OW-1) Vegetated
(OW-2) Floating-leaved
(OW-3) Non-vegetated

Deep Marsh

(DM-1) Dead Woody
(DM-2) Shrub
(DM-3) Sub-shrub
(DM-4) Robust
(DM-5) Narrow-leaved
(DM-6) Broad-leaved

Shallow Marsh

(SM-1) Robust
(SM-2) Narrow-leaved
(SM-3) Broad-leaved

Meadow

(M-1) Ungrazed
(M-2) Grazed

Shrub Swamp

(SS-1) Sapling
(SS-2) Bushy
(SS-3) Compact
(SS-4) Aquatic

Wooded Swamp

(WS-1) Deciduous
(WS-2) Evergreen

Bog

(BG-1A) Compact Shrub
(BG-1B) Bushy Shrub
(BG-2) Wooded
(BG-3) Emergent

Subclass (OW-2) has replaced (SM-4)
Seasonally Flooded Class (SF-1 & SF-2) has been removed

Reference:
Golet, F.C., and J.S. Larson. 1974. Classification of freshwater wetlands in the glaciated Northeast.
USFWS Resour. Publ. 116. 56 pp.

WETLANDS: The Physical Environment
COMMON WATER REGIMES OF NORTHEASTERN WETLANDS
Seasonally flooded: Surface water is present for extended periods, especially early in the growing
season, but is absent by the end of the season in most years. When surface water is absent, the
water table is often near the land surface.
Temporarily flooded: Surface water is present for brief periods during the growing season, but the water
table usually lies well below the soil surface for most of the season.
Seasonally saturated: The soil is saturated to the surface, especially early in the growing season, but
unsaturated conditions prevail by the end of the season in most years. Surface water is absent
except for groundwater seepage and overland flow.
Semi-permanently flooded: Surface water persists throughout the growing season in most years. When
surface water is absent, the water table is usually at or very near the land surface.
Permanently flooded: Water covers the land surface throughout the year in all years. Vegetation is
composed of obligate hydrophytes.
Saturated: The substratum is saturated to the surface for extended periods during the growing season,
but surface water is seldom present. This water regime applies to permanently saturated, nonflooded wetlands such as bogs.

References:
Golet, F. C., A. J. K. Calhoun, W. R. DeRagon, D. J. Lowry and A. J. Gold. 1993. Ecology of Red
Maple Swamps in the Glaciated Northeast: A Community Profile. U. S. Dep. Int. Fish Wild.
Serv. Biol. Rep. 12, 152 pp.
Cowardin, L. M., V. Carter, F. C. Golet, and E. T. LaRoe. 1979. Classification of wetlands and
deepwater habitats of the United States. U. S. Fish Wild. Serv. Biol. Serv. Program FWS-OBS
79/31. 103 pp.

Attachment E
Table 1: Woody Plantings & Seed Mixes for Mitigation

Scientific Name

Common Name

Size

Shade
tolerant?

Form

TREES/LARGE SHRUBS
Acer rubrum
Nyssa sylvatica
Amelanchier canadensis

Red maple
Black gum
Shadblow

5'-6'
5'-6'
3'-4'

Y
Y
Y/N

nursery pot
nursery pot
nursery pot

Highbush blueberry
Arrowwood viburnum
Winterberry holly
Spicebush
Sweet pepperbush
Gray dogwood
Nannyberry

3'-4'
3'-4'
3'-4'
3'-4'
3'-4'
3'-4'
3'-4'

Y
Y
Y
Y
Y
Y
Y

nursery pot
nursery pot
nursery pot
nursery pot
nursery pot
nursery pot
nursery pot

Wetland
Restoration

Mitigation Plantings
Bio-Swale

Table 1.

2
2
2

MEDIUM TO LOW SHRUBS
Vaccinium corymbosum
Viburnum dentatum
Ilex verticillata
Lindera benzoin
Clethra alnifolia
Swida racemosa
Viburnum lentago
Total:

2
4

2
3
3
3

6
4
18

3
18

NEW ENGLAND WETLAND PLANTS, INC
820 WEST STREET, AMHERST, MA 01002
PHONE: 413-548-8000 FAX 413-549-4000
EMAIL: INFO@NEWP.COM WEB ADDRESS: WWW.NEWP.COM

New England Erosion Control/Restoration Mix For Detention Basins and Moist Sites
Botanical Name

Common Name

Indicator

Elymus riparius

Riverbank Wild Rye

FACW

Schizachyrium scoparium

Little Bluestem

FACU

Festuca rubra

Red Fescue

FACU

Andropogon gerardii

Big Bluestem

FAC

Panicum virgatum

Switch Grass

FAC

Vernonia noveboracensis

New York Ironweed

FACW+

Agrostis perennans

Upland Bentgrass

FACU

Bidens frondosa

Beggar Ticks

FACW

Eupatorium maculatum (Eutrochium maculatum)

Spotted Joe Pye Weed

OBL

Eupatorium perfoliatum

Boneset

FACW

Aster novae-angliae (Symphyotrichum novae-anglia

New England Aster

FACW-

Scirpus cyperinus

Wool Grass

FACW

Juncus effusus

Soft Rush
TOTAL:

FACW+

PRICE PER LB.

$37.00

MIN. QUANITY

3 LBS.

$111.00

APPLY: 35 LBS/ACRE :1250 sq ft/lb

The New England Erosion Control/Restoration Mix for Detention Basins and Moist Sites contains a selection of native grasses and
wildflowers designed to colonize generally moist, recently disturbed sites where quick growth of vegetation is desired to stabilize the soil
surface. It is an appropriate seed mix for ecologically sensitive restorations that require stabilization as well as long-term establishment of
native vegetation. This mix is particularly appropriate for detention basins that do not hold standing water. Many of the plants in this mix
can tolerate infrequent inundation, but not constant flooding. The mix may be applied by hand, by mechanical spreader, or by hydroseeder. After sowing, lightly rake, roll or cultipack to insure good seed-to-soil contact. Best results are obtained with a Spring or late
Summer seeding. Late Fall and Winter dormant seeding requires an increase in the application rate. A light mulching of clean, weed-free
straw is recommended
New England Wetland Plants, Inc. may modify seed mixes at any time depending upon seed availability. The design criteria and ecological function of the
mix will remain unchanged. Price is $/bulk pound, FOB warehouse, Plus SH and applicable taxes.

NEW ENGLAND WETLAND PLANTS, INC
820 WEST STREET, AMHERST, MA 01002
PHONE: 413-548-8000 FAX 413-549-4000
EMAIL: INFO@NEWP.COM WEB ADDRESS: WWW.NEWP.COM

New England Wetmix (Wetland Seed Mix)
Botanical Name

Common Name

Indicator

Carex vulpinoidea

Fox Sedge

OBL

Carex scoparia

Blunt Broom Sedge

FACW

Carex lurida

Lurid Sedge

OBL

Carex lupulina

Hop Sedge

OBL

Poa palustris

Fowl Bluegrass

FACW

Bidens frondosa

Beggar Ticks

FACW

Scirpus atrovirens

Green Bulrush

OBL

Asclepias incarnata

Swamp Milkweed

OBL

Carex crinita

Fringed Sedge

OBL

Vernonia noveboracensis

New York Ironweed

FACW+

Juncus effusus

Soft Rush

FACW+

Aster lateriflorus (Symphyotrichum lateriflorum)

Starved/Calico Aster

FACW

Iris versicolor

Blue Flag

OBL

Glyceria grandis

American Mannagrass

OBL

Mimulus ringens

Square Stemmed Monkey Flower

OBL

Eupatorium maculatum (Eutrochium maculatum)
PRICE PER LB.

$135.00

MIN. QUANITY

Spotted Joe Pye Weed
1 LBS. TOTAL: $135.00

OBL
APPLY: 18 LBS/ACRE :2500 sq ft/lb

The New England Wetmix (Wetland Seed Mix) contains a wide variety of native seeds that are suitable for most wetland restoration sites
that are not permanently flooded. All species are best suited to moist ground as found in most wet meadows, scrub shrub, or forested
wetland restoration areas. The mix is well suited for detention basin borders and the bottom of detention basins not generally under
standing water. The seeds will not germinate under inundated conditions. If planted during the fall months the seed mix will germinate the
following spring. During the first season of growth several species will produce seeds while other species will produce seeds after the
second growing season. Not all species will grow in all wetland situations. This mix is comprised of the wetland species most likely to grow
in created/restored wetlands and should produce more than 75% ground cover in two full growing seasons.
The wetland seeds in this mix can be sown by hand, with a hand-held spreader, or hydro-seeded on large or hard to reach sites. Lightly
rake to insure good seed-to-soil contact. Seeding can take place on frozen soil, as the freezing and thawing weather of late fall and late
winter will work the seed into the soil. If spring conditions are drier than usual watering may be required. If sowing during the summer
months supplemental watering will likely be required until germination. A light mulch of clean, weed free straw is recommended.
New England Wetland Plants, Inc. may modify seed mixes at any time depending upon seed availability. The design criteria and ecological function of the
mix will remain unchanged. Price is $/bulk pound, FOB warehouse, Plus SH and applicable taxes.

