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1.0

PROJECT OVERVIEW:
The Baggett Property is one of five wetland creation sites identified in the 2004 Final
Environmental Impact Statement (FEIS), along with an extensive package of land
preservation and other mitigation that is intended to compensate for wetland impacts
related to the New Hampshire Department of Transportation (NHDOT) SalemManchester Interstate 93 Widening project.
The Baggett Property, known as wetland mitigation site #38, is approximately 6.2 acres
in size and included 1.3 acres of wetland creation that was completed in June 2013. The
site is located adjacent to the southbound Interstate 93 (I-93) barrel and to the southwest
of the overpass that carries I-93 over NH Route 38 (Lowell Road). The approximate site
location is shown on the enclosed Figure 1 - Site Location Map.
The existing site was primarily forested, except for a small residential dwelling site on
the north end abutting Lowell Road that was previously demolished. The remaining
property consisted of forested areas with mixed evergreen and deciduous trees and some
underbrush, though the eastern portion of the site was somewhat disturbed during recent
construction on the I-93 southbound barrel. The site is bounded by Lowell Road on the
north, an existing mobile home park on the west and the I-93 southbound roadway
embankment on the east. The area to the south of the site is relatively undisturbed and
consists of tall stands of mature maple and pine trees and dense underbrush, with many
low-lying forested wetland areas. This area to the south is part of a larger floodplain
related to a perennial stream located approximately 1,000 feet south of the site that flows
generally to the east and ultimately into Porcupine Brook on the east side of I-93. There
is also an existing drainage channel on the east side of the site along the toe of the I-93
embankment that directs runoff from the site through an existing 24-inch culvert outlet
that discharges into the I-93 median area. The site was acquired by the NHDOT for
reconstruction of the I-93 bridge over Lowell Road and was reserved for wetland creation
and floodplain storage as part of the larger project.
The wetland creation activities on the Baggett Mitigation Site were completed on June
20, 2013, and are the subject of this mitigation monitoring report. Despite some previous
disturbances on the site, the subject property was considered a good candidate for
wetland creation due to availability of the property and the close proximity to the forested
wetlands and floodplains to the south. The general intent of the mitigation plan was to
provide additional flood storage, provide for flood flow alteration and create wetland
habitat on the mitigation site.
The wetland creation activities at the Baggett Mitigation Site were monitored in
accordance with the regulatory requirements, permit conditions, and success standards
established for the project during the design and permitting phases. This monitoring
report summarizes the data collected, and it documents the site conditions at the end of
the first full growing season (2013) following construction. This report also fulfills the
first-year monitoring and reporting requirements for the mitigation site in accordance
with the United States Army Corps of Engineers (USACE) Permit No. 199201232/NAE2004-233 (USACE Permit) and the NH Department of Environmental Services (NHDES)
Permit No. 2002-02033 (NHDES Wetland Permit). Copies of the permits are included in
Appendix B. Mitigation monitoring inspections and reporting are required according to
condition #48 of the NHDES Wetland Permit (see Appendix B) for the first, second, and
third years following construction, including a wetland delineation (condition #50) after
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the fifth year following construction. Other conditions of the NHDES Wetland Permit
and the USACE Permit also reinforce related monitoring requirements such as scope,
timing, content, and reporting (see Appendix B).
The information was collected for this report on October 21 and 26, 2013 for the end of
the first growing season (fall) by Timothy F. McCormick, NH Certified Wetland Scientist
and Certified Soil Scientist (CWS #81/CSS #78) of Pathways Consulting, LLC
(Pathways), in conjunction with Brendan J. Quigley (CWS #249) of Gove Environmental
Services, Inc. (GES). Pathways, on behalf of the NHDOT, also completed extensive
monitoring and reporting during the construction period from January to June 2013, in
accordance with the permit requirements. Results of this construction review were
presented in periodic observation reports that are available from the NHDOT. Since the
project was not completed until the middle of the growing season, the fall monitoring
period was our first opportunity to review the site following completion of construction.
2.0

MITIGATION DESIGN GOALS:
2.1

General Mitigation Design Goals
The wetland creation activities at the Baggett Mitigation Site were intended to
replace lost functions and values of the previously existing wetlands impacted
during the 19.8 mile Salem-Manchester I-93 Widening project, including flood
storage and flood flow alteration, sediment/toxicant retention, nutrient removal,
and wildlife habitat restoration. This general intent was described in the Wetland
Mitigation Technical Report entitled “Wetland Mitigation Baggett Property,
Salem to Manchester, IM-IR-93-1(174)0, 13933D, NH,” (Wetland Mitigation
Technical Report), prepared by Louis Berger Group, Inc. (LBG) in July 2010 for
the NHDOT and the Federal Highway Administration. The preliminary site
analysis and design information was utilized by the NHDOT in 2010 to complete
the final design and permitting for the specific wetland mitigation activities on the
referenced site as part of the NHDOT Salem-Manchester A000(124), 13933D
Corridor Widening project.
According to the LBG Wetland Mitigation Technical Report (LBG, 2010), the
general goal of the wetland creation design and construction was to provide a
number of important benefits to the surrounding natural environment and
communities. The specific functions and values provided by the Baggett
Mitigation Site include the following:
•

•

•

Flood Flow Alteration (Flood Storage) - create basin-like morphology to
increase available flood flow storage, runoff attenuation, and peak flow
desynchronization within the localized areas that are part of the broader
Spicket River watershed;
Water Quality Treatment - establish basin with constricted outlet and
dense wetland vegetation to facilitate removal of suspended solids and
nutrients in runoff by increasing runoff detention or retention (promote
settling), attenuating peak flows, increasing nutrient uptake through
vegetation, and encouraging pollutant breakdown with organic soils and
microbial activity; and
Enhance Biological Productivity (including Wildlife Habitat) - enhance
biological productivity within areas near NH Route 38 previously
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impacted by development by creating a variable shaped wetland with a
range of cover types, wetland zones, vegetation diversity, and habitat that
will enhance vegetation diversity and health, increase wildlife habitat, and
encourage wildlife diversity.
2.2

Final Design and Construction Constraints
The final design of the Baggett Mitigation Site represented in the NHDOT Project
Plans incorporated many specific design constraints outlined in the LBG Wetland
Mitigation Technical Report, as well as those identified during the design and
permitting process. These design constraints were intended to address many sitespecific factors and guide the site construction in a manner that would maximize
the potential for the site to achieve the overall wetland functions and values. The
following is a listing of these important design constraints that were part of the
final design and construction:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Grading designed to intercept groundwater at elevations based on previous
monitoring and capture surface runoff from surrounding areas;
Redirect runoff from the existing drainage channel along I-93
embankment through the created wetlands to an existing culvert outlet and
naturalize the drainage channel;
Grade the site to appropriate elevations to achieve the intended upland,
wetland, and transition zones, including three wetland zones (emergent,
scrub-shrub, and forested wetland areas);
Minimize longitudinal slopes to encourage runoff storage;
Minimize side slopes to 1:10 or less, where possible, to preserve the
integrity of wetland zones;
Phase the wetland creation in the mitigation area concurrently with the
highway construction to facilitate excavation and salvage of wetland
humus and topsoil for use on the mitigation site;
Minimize compaction of underlying soils during construction;
Sequence construction activities to facilitate appropriate timing of site
stabilization and planting, limit sedimentation and erosion, and reduce the
need for dewatering;
Establish mound-and-pool microtopography to replicate natural wetland;
For wetland zones, utilize wetland topsoil of adequate depth (12 inches)
and composition to meet minimum organic requirements (9-21 percent)
per the USACE guidelines;
Minimize clearing and the removal of mature trees around the site
perimeter to preserve existing vegetation buffers and supplement buffers
with additional screening plantings, where possible;
Utilize appropriate plantings from the list of suitable species with
preference for native plant species and those found in nearby wetland
habitats;
Utilize appropriate seed mixes for wetland and upland zones;
Seed immediately after topsoil application to facilitate rapid vegetative
growth;
Salvage topsoil and wetland humus from appropriate areas for restoration
of the wetland and upland areas of the site;
Salvage coarse woody debris (e.g., stumps and logs) and rocks from the
site and utilize in wetland zones;
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•
•
•
•
2.3

Follow NHDOT standards for erosion and sediment control;
Prevent invasive species from being brought to the site by screening
wetland soils and other materials imported to the site;
Minimize the spread of invasive species already present on the site by
preventing disturbance in these areas, where possible, and remediating
areas where disturbances are necessary; and
Install adequate barriers, gates, and/or signage to limit site access.

Construction Process
The wetland creation on the Baggett site was constructed by The Middlesex
Corporation under contract with the NHDOT, utilizing the NHDOT Project Plans
entitled “NHDOT Construction Plans, I-93 Salem-Manchester Corridor
Widening, A000(124), NH Project No. 13933D, I-93 Mainline (Exit 1 Area)
Including Ramps Reconstruction, Volume I of II, Town of Salem, County of
Rockingham” dated September 17, 2010. Copies of these plans are provided in
Appendix C for reference. The NHDOT Project Plans included all work required
for construction of the Baggett wetland creation project, such as clearing, invasive
plant remediation, excavation, grading, filling, special wetland soil placement,
upland and wetland seeding and planting, erosion and sediment control, site
restoration, and other incidental work.
As mentioned in Section 1.0 of this report, Pathways was retained in November
2012 by the NHDOT to review the final design and perform extensive monitoring
and reporting during the construction period from January to June 2013, to assist
the NHDOT with implementing the design and construction in accordance with
the permit requirements. According to the permit requirements, a preconstruction meeting was held on November 7, 2012 with the Interdisciplinary
Oversite Team (IOT), consisting of NHDOT representatives and regulatory
agency representatives (USACE, NHDES and others), to review the mitigation
site prior to the start of the construction phase. During our review, several
noteworthy changes, as described below, were incorporated into the mitigation
construction to address NHDOT, regulatory agency, and contractor input; varying
and/or unexpected site conditions; material and plant availability; and
construction methodologies:
•

•

The upland area on the west side of the property, consisting of mature
trees and underbrush was overcut beyond the proposed clearing limits.
The contractor was directed to not stump this area or clear any additional
underbrush to give the existing vegetation a chance to recover. Screening
plantings proposed for the northwest border between the mitigation site
and the abutting mobile home park were moved further south to provide
additional screening. Additional plantings were recommended for this
area but were not installed;
Additional invasive Glossy Buckthorn plants were found throughout the
site and beyond the previously delineated invasive limits depicted on the
NHDOT Project Plans, especially over the southern half of the site. The
contractor was directed to keep stumps intact and avoid removing strip
soil containing invasive plants from these stumps to limit spreading of
invasive species as the stumps were relocated on the site as woody debris;
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•

•

•

•

3.0

Although not specifically detailed on the NHDOT Project Plans, the
contractor was directed to create the mound-and-pool microtopography
within the subgrade soils prior to placement of the wetland humus, and
this was done to the extent possible. Additional grade variation was
created in the wetland humus layer by excavating pools and using the
material to build up adjacent mounds. The spacing of adjacent mounds
was also adjusted from 30 feet to 40 feet apart in the narrow southern
portion of the wetland areas, to between 10 feet and 20 feet apart in the
wider northern wetland areas. This approach provided an acceptable
microtopography over the wetland areas, as intended in the design;
No substitutions were necessary for the specified plant species. However,
50 additional Speckled Alders were planted on the northern end of the site.
The additional plantings were necessary to fill in the northern portion of
the site completed last due to the presence of a construction trailer and soil
stockpile that delayed installation of plantings for several weeks after all
other landscaping on the site had been completed;
Although not specified on the NHDOT Project Plans, plant species were
planted within the appropriate wetland zones according to our field
direction. Root stock was planted only within the planned emergent
wetland zones. Container plant stock was installed within the transitional
areas between the planned emergent and scrub-shrub wetland zones
according to the moisture tolerance for each species. Species appropriate
for wetter conditions, such as Speckled Alder and Red Osier Dogwood,
were planted in the lower saturated areas of the mound-and-pool
microtopography. Higher “hummocks” were generally planted with shrub
species, such as Highbush Blueberry, Northern Arrowwood, or
Winterberry, and tree species, such as Red Maple, Swamp White Oak, or
Green Ash, to increase survivability. Other species more appropriate to
drier areas, such as Witch Hazel, Eastern White Pine, and Nannyberry
were planted in the planned forested wetland and upland areas; and
New England Erosion Control/Restoration Mix for Detention Basins and
Moist Sites was substituted for the NHDOT Item 644.77 Wetland Seed
Mix and NHDOT Item 644.74 Upland Seed Mix specified in the NHDOT
Project Plans (Sheet 651). The substitution was recommended because of
limited availability for the specified wetland seed mix, the relatively small
upland area intended for the upland seed mix, and the quickly germinating
erosion control component of the replacement seed.

MONITORING REQUIREMENTS AND SUCCESS STANDARDS:
During the preliminary environmental review, design, and permitting phases of the
project, a number of general requirements, protocols, and success standards were
developed for monitoring of the wetland creation activities at the Baggett Mitigation Site.
Many of these requirements have been outlined in the LBG Wetland Mitigation
Technical Report, as well as the USACE and NHDES permit conditions.
In general, the LBG Wetland Mitigation Technical Report contained guidance on the
long-term monitoring requirements, including timing, regulatory requirements,
performance standards, reporting requirements, and contingency planning for remedial
actions. Most of the critical monitoring guidance has been incorporated into the USACE
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and NHDES permit conditions, with the exception of the success standards, which are
outlined below for the purpose of this report.
The following specific standards of success and performance criteria were proposed in
the LBG Wetland Mitigation Technical Report, and are very similar to the five success
standards established by the USACE for mitigation sites, which are, therefore,
appropriate for this evaluation:
1.

Does the site have at least 500 trees and shrubs per acre, of which at least 350
per acre are trees for the proposed forested cover types, that are healthy and
vigorous and are at least 18 inches tall in 75% of each planned woody zone AND
at least the following number of non-exotic species, including planted and
volunteer species? Volunteer species should support functions consistent with the
design goals. To count a species, it should be well represented on the site (e.g., at
least 50 individuals of that species per acre).
# Species Planted
2
3
4
5
6
7
8
9 or more

Minimum # Species Present
2
3
3
4
4
5
5
6

Vegetative zones consist of areas proposed for various types of wetlands (shrub
swamp, forested swamp, etc.). The performance standards for density can be
assessed using either total inventory or quadrat sampling methods, depending
upon the size and complexity of the site.
2.

Does each mitigation site have at least 80% areal cover, excluding planned open
water or planned bare soil areas (such as turtle nesting), by noninvasive species?
Do planned emergent areas on each mitigation site have at least 80% cover by
noninvasive hydrophytes? Do planned scrub-shrub and forested cover types
have at least 60% cover by noninvasive hydrophytes, of which at least 15% are
woody species? For the purpose of this success standard, invasive species of
hydrophytes are:
Cattails – Typha latifolia, Typha angustifolia, Typha glauca;
Common Reed – Phragmites australis;
Purple Loosestrife – Lythrum salicaria;
Reed Canary Grass – Phalaris arundinacea; and
Buckthorn – Rhamnus frangula.

3.

Are Common reed (Phragmites australis), Purple Loosestrife (Lythrum
salicaria), Russian and Autumn Olive (Elaeagnus spp.), Buckhorn (Rhamnus
spp.), Japanese knotweed (Polygonum cuspidatum), and/or Multiflora rose
(Rosa multiflora) plants at the mitigation site are being controlled?

4.

Are all slopes, soils, substrates, and constructed features within and adjacent to
the mitigation site stabilized?
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Since this report represents the first year following construction, it was too early in the
long-term monitoring period to provide definitive conclusions relative to the success and
performance criteria. However, these criteria were used during the current monitoring
period as a basis for evaluating our latest field observations, data, conclusions, and
recommendations for the mitigation site relative to the overall success and mitigation
goals. These criteria shall also continue to be used during future monitoring periods as a
basis for evaluating the overall success of the mitigation site, observing and documenting
changes from previously observed conditions, identifying trends, and determining the
need for future remedial and/or corrective actions.
4.0

SUMMARY DATA:
There were two visits to the mitigation site for this first year monitoring report, October
21 and 26, 2013. The following sections describe our observations during these visits.
4.1

Fall (October 21 and 26, 2013) Observations
During our October 2013 site visits, we reviewed the mitigation site to collect
information and observations on the general site conditions, the overall mitigation
design goals, and success standards set forth herein. We also conducted plant
counts, vegetation observations, and soil evaluations at three (3) vegetation plots
(specifically abbreviated as VEG-1, VEG-2, and VEG-3, respectively, in this
report) established within the three separate planned wetland zones on the
mitigation site. We also performed a general review of the health and diversity of
vegetation present on the site within each planned wetland and upland zone;
identifying general limits of and changes to various zones; documenting the
extent of standing water and saturated soils in each wetland zone; reviewing the
general stability of soils, slopes, and other constructed features of the site;
recording evidence of wildlife on the site; and observing new and existing
invasive species areas.
The three (3) vegetation plots were located as necessary to evaluate vegetation at
one plot within each planned emergent, scrub-shrub and forested wetland zone on
the site. The vegetation plot locations were identified in the field with wooden
stakes, wetland flagging and metal tags with corresponding labels, to assist with
future use. Location ties were also measured and recorded from each vegetation
plot to known points in the field, and these measurements are depicted on Figure
2 - 2013 Baggett Mitigation Site Monitoring Plan included at the end of this
report for reference.
Results of the vegetation and soil evaluations from the fall of 2013, as well as
observations regarding site hydrology, limits of planned wetland zones, and other
general conditions are discussed in more detail in the following sections.
Photographs were also obtained from various viewpoints on the site that can be
used to track progress during each future monitoring period. These photographs
have been included in Appendix A at the end of this report.
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4.2

Vegetation
This was the first comprehensive review following construction, and also the first
opportunity to collect detailed data from the three (3) vegetation plots established
during the fall 2013 monitoring efforts. All three vegetation plots were accessible
due to reasonable water levels within the site. The vegetation plots were initially
evaluated using the methodology in the USACE “1987 Wetlands Delineation
Manual, Technical Report Y-87-1,” dated January 1987 (1987 Wetland Manual)
and the subsequent USACE “Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Northcentral and Northeast Region (Version 2.0),”
dated January 2012 (2012 Regional Supplement) for determining plant
composition and hydrophytic vegetation, and then evaluated relative to the
defined success standards.
The three (3) vegetative plots (VEG-1, VEG-2 and VEG-3) were established to
obtain data from at least one plot within each of the planned wetland zones on the
mitigation site. Plant counts, species composition, and other vegetation
observations were recorded on data sheets for each vegetation plot in accordance
with the aforementioned USACE documents. Shrub vegetation was counted
within a 15-foot radius, while herbaceous vegetation was counted within a 5-foot
radius at the three vegetation plots. Table 1 - Summary of Vegetation Plot Data
(2013) provides the results of the vegetation observations for each of the three
vegetation plots reviewed. No formal wetland delineation or determination of
wetland limits was required during this monitoring period, but may be required in
the future.
The following is a summary of the specific vegetation observations at each plot:
Vegetation Plot No. 1 (VEG-1): VEG-1 is located on the west side of the widest
portion of the planned palustrine emergent (PEM) wetland zone (see Site
Photograph No. 13 in Appendix A). The vegetation at this PEM plot included a
substantial herbaceous layer with no shrubs or trees, dominated by Cattails (Typha
latifolia)(OBL) and Burreed (Sparganium eurycarpum)(OBL), with some
Pickerel Weed (Pontederia cordata) and Green Bulrush (Scirpus
atrovirens)(OBL). All of the vegetation observed at this plot (except for the
Cattails) was part of the proposed planting list and/or specified seed mix.
Vegetation Plot No. 2 (VEG-2): VEG-2 is located on the west side of the
planned palustrine scrub-shrub (PSS) wetland zone (see Site Photograph No. 13 in
Appendix A). The vegetation at this PSS plot included a substantial herbaceous
layer, dominated by Cattails (Typha latifolia)(OBL), Green Bulrush (Scirpus
atrovirens)(OBL) and Soft Rush (Juncus effuses)(FACW+), with some shrubs,
dominated by Highbush Blueberry (Vaccinium corybosum)(FACW-), and no
trees. Most of the vegetation observed at this plot (except for the Cattails) was
part of the proposed planting list and/or specified seed mix.
Vegetation Plot No. 3 (VEG-3): VEG-3 is located on the southeast side of the
planned palustrine forested (PFO) wetland zone (see Site Photograph No. 17 in
Appendix A). The vegetation at this PFO plot included a substantial herbaceous
layer, dominated by Barnyard Grass (Echinochloa muricata)(FACW+),
Switchgrass (Panicum vigatum)(FAC), and Pennsylvania Smartweed (Polygonum
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pennsylvanicum)(FACW), with some trees and shrubs, dominated by Green Ash
(Fraxinus pennsylvanica)(FACW). While all of the shrubs and trees observed at
this plot were part of the proposed planting list, none of the herbaceous species
were part of the plant list or specified seed mix.
The following Table A, based on detailed data in Table 1 - Summary of
Vegetation Plot Data (2013) located at the end of this Report, summarizes the
density for woody plant species and areal coverage calculated for each vegetation
plot we observed in 2013:
Table A - Plant Density and Areal Coverage at Vegetation Plots (2013)

Vegetation
Plot No.

VEG-1
VEG-2
VEG-3

Planned
Wetland Cover
Type
Emergent
Wetland (PEM)
Scrub-Shrub
Wetland (PSS)
Forested
Wetland (PFO)

AVERAGE
FOR ALL
PLOTS

Density of
Trees Per
Acre

Overall
Areal
Coverage of
Herbaceous
Layer (%)

Areal
Coverage of
Non-Invasive
Hydrophytes
in Herbaceous
Layer (%)

-

-

100

60

493

0

100

70

431

308

102

101

462
stems/acre*

154
trees/acre
*

101%

77%

Density of
Woody
Stems Per
Acre

*Note: Woody stem density calculations only include PSS and PFO wetlands at VEG-2 and VEG-3. VEG-1 data was not
included since it is a PEM wetland.

In general, the vegetation plot results indicated that hydrophytic vegetation (i.e.
plants with a FAC wetland status or drier, according to the 1988 U.S. Fish and
Wildlife Services’ National List of Plants that Occur in Wetlands: Northeast
Region 1) was dominant at each of the three vegetation plots observed, and this
result was anticipated for each planned wetland zone.
It should be noted that the planned forested (PFO) wetland areas represented by
VEG-3 should ultimately become PFO wetlands, but the current observations are
more indicative of PSS wetlands, despite the presence of tree species typical of
PFO wetlands. The continued survival and growth of these tree species will
ultimately determine whether this trend toward PFO is realized.
As summarized in Table A above and the detailed plot data included in Table 1 Summary of Vegetation Plot Data (2013) located at the end of this Report, all
three of the vegetation plots exhibited substantial herbaceous layers, while the
wetlands represented by VEG-2 and VEG-3 also contained many woody stem
plants and some juvenile trees, comparable to what would be expected in these
planned PSS and PFO wetland areas. On an overall basis, many of the planted
shrubs and trees have survived and appeared to be healthy, and many of the herb
species included in either the proposed planting list or wetland seed mix were also
observed at the time of our review.
The average areal cover of the herbaceous layer for all vegetation plots observed
was approximately 101%. While the areal herbaceous cover for vegetation plots
VEG-1 and VEG-2 contained a substantial percentage of invasive/undesirable
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vegetation, the average areal cover of non-invasive hydrophytic vegetation in the
herbaceous layer was still approximately 77% for all plots, which is a positive
sign of continued wetland development at this early stage. The herbaceous
coverage is generally expected to decrease as the shrubs and trees mature in the
PSS and PFO zones (VEG-2 and VEG-3), but future monitoring will be critical in
reviewing this trend on the site.
The density of the woody stems was calculated for the PSS (VEG-2) and PFO
(VEG-3) plots. The average density of woody plants for these two vegetation
plots observed was approximately 462 stems/acre. Woody stem counts were not
calculated for VEG-1 because it is within the planned PEM wetland, and there
were also no shrubs or trees observed at this plot.
Trees were only observed at the VEG-3 plot, and this result was consistent with
the fact that this plot is located within the planned PFO wetland zone. While the
average density of trees at VEG-3 was approximately 308 trees/acre, the average
for VEG-2 and VEG-3 was only approximately 154 trees/acre, since no trees were
observed at VEG-2. Although the tree component of the woody plant density is
only critical for the planned PFO wetland areas relative to the success standards,
this factor will ultimately determine the type of wetland that develops in each
zone, and the establishment of trees within the overall site will be a factor in
meeting the goal for overall naturalization and habitat development on the site.
[Please note that the defined standard of success for this mitigation site requires
counting all trees that are greater than 18" tall. Also, to maintain consistency with
the methodology used in this report, it is recommended that Willow (Salix spp.),
Red-Osier Dogwood (Cornus sericea) and Speckled Alder (Alnus rugosa), or
other similar species are excluded from future tree counts when calculating
trees/acre densities, since all these species typically have many stems, as opposed
to a single stem, or trunk, that is more characteristic of a tree.]
In addition to the specific observations and plant counts provided above for each
vegetation plot location, the following general vegetation observations were noted
at the mitigation site, relative to general species composition, presence of
volunteer species, and invasive species:
•

The mitigation site contained a reasonable amount of vegetation
diversity, including over thirty-six (36) total species, observed during the
fall 2013 monitoring period. We observed over thirty-four (34) desirable
and non-invasive plant species (excluding Cattails and Purple
Loosestrife) on the mitigation site, including nineteen (19) species within
the three vegetation plots (VEG-1, VEG-2, and VEG-3). Species
composition for individual vegetation plots are listed in Table 1 Summary of Vegetation Plot Data (2013) located at the end of this
Report. The overall species observed on the mitigation site are listed in
Table 2 – List of Observed and Volunteer Species (2013) at the end of
this report. Approximately 82% of the observed non-exotic and noninvasive species within the overall site, and 67% within the vegetation
plot areas were included on the proposed planting schedule on the
NHDOT Project Plans (Appendix C) or part of the seed mix utilized on
the mitigation site, while the remaining species (18% overall and 33% at
plots) were believed to be volunteer species. Within the herbaceous
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layer, a majority (55%) of the observed plants appeared to be volunteer
species not on the proposed planting schedule or listed in the seed mix.
At VEG-1, Cattails were the only volunteer species observed, though
seven (7) non-invasive volunteer species were observed at VEG-2 and
VEG-3. All of the trees and shrubs observed at VEG-2 and VEG-3 were
part of the proposed planting schedule.
•

Nodding Beggar-ticks (Bidens cernua) are currently very prevalent
throughout the site, though only a small concentration of this species
(10%) was observed at the PSS plot (VEG 2). As the other vegetation on
the site matures, the population of this species should decrease.

•

As mentioned above, substantial populations of invasive/undesirable
species were noted vegetation plots VEG-1 and VEG-2, including
Cattails (Typha angustifolia) and limited Purple Loosestrife (Lythrum
salicaria) (see Site Photograph No. 13 in Appendix A). The average
areal coverage of invasive/undesirable species within the herbaceous
layer was calculated for each vegetation plot and summarized in Table B
below. Outside the vegetation plots, high concentrations of Cattails
(Typha latifolia) were observed in large portions of the planned PEM and
PSS wetland areas (see Site Photograph Nos. 6, 7, 8, and 12). Also,
minimal populations of Purple Loosestrife were noted at VEG-3. Outside
of the vegetation plots, we also observed a significant number of Glossy
Buckthorn (Rhamnus frangula) plants along the southern limit of the site
(see Site Photograph Nos. 6 and 8), and this invasive species was
observed in high densities on the southern portion of the site prior to
construction. This species was also found within the existing wooded
area in the middle of the site and in one isolated area on the eastern side
of the site near the existing culvert outlet (see Site Photograph Nos. 7 and
17).
The following Table B summarizes the invasive/undesirable species and
approximate percentage of herbaceous cover observed at each vegetation
plot in 2013:
Table B - Invasive Species Areal Coverage at Vegetation Plots (2013)

4.3

Vegetation Plot No.

Invasive/Undesirable
Species Type

Areal Coverage of
Herbaceous Layer (%)

VEG-1
VEG-2
VEG-3

Cattails
Cattails/Purple Loosestrife
-

40
30/trace
-

Soil
During the fall monitoring period (October 2013), soil observations were made at
the three (3) vegetation plots. Soil profile descriptions were also recorded at each
vegetation plot in accordance with standard wetland delineation techniques and
the Regional Supplement. Preliminary determinations were made regarding the
presence of hydric soils according to the New England Hydric Soils Technical
Committee “Field Indicators for Identifying Hydric Soils in New England,” dated
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2004, 3rd Edition (Field Indicators for Identifying Hydric Soils in New England)
and the US Department of Agriculture, Natural Resource Conservation Service
“Field Indicators of Hydric Soils in the United States,” dated 2010, Version 7.0
(Field Indicators of Hydric Soils in the United States) documents.
The following soil observations were made at the three (3) vegetation plots, VEG1, VEG-2, and VEG-3:
Soil observations for VEG-1:
Depth

Horizon/Description

0" - 20"

Ap; Dark Grayish Brown; 10YR 3/2 Sandy loam with organics; massive;
friable

20" - 30"

C; Olive Brown 2.5Y 4/3 medium sand; single grain; loose, with common
medium prominent dark brown (7.5YR 3/4) redoximorphic concentrations
Note: No water in the hole at the time of the investigation; Soil is expected to
exhibit stronger hydric conditions in the future.

Soil observations for VEG-2:
Depth

Horizon/Description

0" - 15"

Ap; Very Dark Brown 10YR 2/2 fine sandy loam and organics; weak granular;
friable

15" - 16"

Bs; Dark brown 7.5YR 4/4; loamy sand; single grain; loose

16" - 20"

Bw; Olive Brown 2.5Y 4/3 loamy sand; single grain; loose, with few large
prominent (7.5 YR ¾) redoximorphic concentrations, sand moist at the time of
the investigation
Note: No water in the hole at the time of the investigation; Soil is expected to
exhibit stronger hydric conditions in the future.

Soil observations for VEG-3:
Depth

Horizon/Description

0" - 13"

Ap; Very Dark Brown 10YR 2/2 fine sandy loam and organics; massive; friable.

13" - 15"

Bs; Dark brown 7.5YR 3/4; loamy sand; single grain; loose

15" - 20"

Bw; Dark Yellowish Brown 10YR4/6 loamy sand; single grain; loose. No
redoximorphic features to 20 inches.
Note: No water in the hole at the time of the investigation.

Based on the design and construction of the mitigation site, it was anticipated that
hydric soils would develop at all three plots within the planned wetland zones.
While no standing water was found in the three test holes during our visit, the
high groundwater level and consistent runoff input from off-site areas anticipated
for the mitigation site will have a significant impact on the development of hydric
soils in the wetland areas.
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Our soil data collected from test holes at the three vegetation plots supported the
general trends described above, though varying stages of development were noted
at each plot. Soil profiles observed at VEG-1 (see Site Photograph No. 14 in
Appendix A) within the planned PEM zone, and VEG-2 (see Site Photograph No.
15 in Appendix A) within the planned PSS zone, exhibited a Chroma 3 soil color
and prominent redoximorphic features in the lower horizon, both indicative of
hydric soils. Though it is expected that the matrix color will become more
reduced over time, this is dependent on the presence of consistent hydrologic
influence in these areas. The soil profile at VEG-3 (see Site Photograph No. 16 in
Appendix A) within the planned PFO zone, did not exhibit any prominent
redoximorphic features or a hydric regime in the lower horizon, but future
monitoring is necessary to determine whether hydrologic conditions are adequate
for hydric soils to develop in this area.
There was not enough organic material in the upper soil horizon for any of the
three vegetation plots to classify the soil as histic epipedons or mucky A horizons.
The upper horizons at VEG-1 and VEG-2 consisted of predominantly organic-rich
mineral soils.
If similar soil observations are obtained in the future, additional soil test holes
may be needed in other areas of each planned wetland zone to confirm the extent
of hydric soils, especially within the PFO wetland zone.
4.4

Hydrology
According to the LBG Wetland Mitigation Technical Report, the hydrology for
this site is provided through a combination of high groundwater and surface
runoff entering the site from surrounding areas and through the existing drainage
channel south of the site limits. Groundwater levels were monitored over a threeyear period from 2006-2009 at three observation wells installed on the site during
the early design phase of the project. These observation well locations are labeled
as “OW1-B01,” “OW1-B02,” and “WM1-B03(OW)” on Sheet 648 of the
NHDOT Project Plans, and additional soil logs for each of these observation wells
are depicted on Sheet 647. Over this three-year period of monitoring, the early
season groundwater table was determined to be approximately 1.5 feet below the
ground surface, corresponding to an elevation of approximately 127.5±.
Although it would have been helpful to utilize these observation wells to track
groundwater elevation during post-construction review, the wells were
decommissioned at some point during the I-93 construction period and were not
available during our fall 2013 monitoring visits.
During our post-construction site review on July 12, 2013, the water level was at a
consistent elevation of approximately 126.7, equivalent to the invert of the
existing culvert outlet. At this time, standing water was observed at this elevation
over most of the lower depressional wetland areas of the site, including all of the
planned PEM and most of the planned PSS areas. During our October 2013
review, the site was much drier and standing water was only present in the lowest
portion of the planned PEM areas (see Site Photograph Nos. 3-6 and 11).
In general, the lower water condition observed in October 2013 seemed to be
consistent with the amount of precipitation that occurred in the surrounding areas
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prior to our site visits. In fact, we verified the recorded precipitation amounts for
several local weather sources and found that, while the monthly rainfall amounts
for August and September were near normal monthly averages, October 2013 was
considerably less than the normal monthly averages recorded by the NH State
Climate Office (NHSCO) for the historical period of 1981 to 2012. The NHSCO
recorded historical monthly averages of 4.50, 3.39, and 4.67 inches for August,
September, and October, respectively, compared to actual rainfall amounts
recorded in 2013 of 4.50, 3.39, and 0.95 inches during these respective months at
the local Salem weather station “KNHSALEM12.” Furthermore, the majority of
the rainfall recorded in the period from mid-September to mid-October prior to
our monitoring visits occurred during storm events on September 22, 2013 (0.77
inches of precipitation) and October 6 to 7, 2013 (0.63 inches). For reference, the
actual monthly rainfall amounts for the summer months were near the recorded
historical monthly averages, which would explain why the water levels at the site
were much higher in July 2013 than in October 2013.
Based on these observations, it appeared that wetland zones on the mitigation site
were providing at least a minimal amount of storage capacity for stormwater
runoff and were allowing the slow movement of flow through the site as intended
in the design. The site grading and microtopography were also functioning to
maintain an adequate level of inundation within the depressions to support the
planned wetlands throughout the site. The observed water levels and soil
saturation appeared to be consistent with the expected levels relative to the
planned wetland types.
4.5

Wetland Zones
The mitigation site primarily included three planned wetland zones that were
specifically designed as palustrine emergent (PEM), palustrine scrub-shrub (PSS),
and palustrine forested (PFO) wetlands. The planned wetland zone areas on the
mitigation site were identical, according to the LBG Wetland Mitigation
Technical Report, NHDOT Project Plans and permits for the mitigation site, and
there did not appear to be any changes made during the design or permitting
process that affected the wetland areas or limits on the site. Furthermore, no
changes were made during construction that would impact the wetland areas or
limits. As such, the actual long-term development of each wetland zone will be
greatly dependent on the trends observed in vegetation, soil, and hydrology over
the extended monitoring period.
Since no formal wetland delineation or mapping of wetland limits was required
during the 2013 review, we did not determine accurate limits for the wetland
zones. Regardless, we did not observe any significant trends or changes that
would alter the wetland zone areas or limits as designed or constructed.
The following Table C provides a preliminary comparison of the estimated
wetland zone areas that currently exist on the site to the planned and designed
wetland zone areas that will be used during future monitoring:
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Table C - Preliminary Comparison of Planned Versus Estimated Wetland Cover Areas
Area Comparison
2010 Concept
Design Per LBG
Wetland
Mitigation
Technical Report
(acres)

2010 Final
Design Per
NHDOT Plans
and Permits
(acres)

2013 Fall
Monitoring
Estimate
(acres)

Wetland Cover Type

Elevation
Range

Palustrine emergent
(PEM)

125-126

0.2

0.2

0.2**

Palustrine scrub-shrub
(PSS)

126-127

0.3

0.3

1.1**

Palustrine forested
(PFO)

127-128

0.8

0.8

0.0

1.3

1.3

1.3

-

0.72

0.8***

-

2.02 acres*

2.1 acres*

Total Wetland Area
(PEM+PSS+PFO)
Upland Cover
(within work limits)
Total Site Area*
(within work limits)

Above 128

(Table based on Figure 2 - 2013 Baggett Mitigation Site Monitoring Plan)

*Note:

Total site area includes only areas of the overall 6.2-acre property within the clearing
/work limits per NHDOT Project Plans.
**Note: No site areas currently meet criteria as PFO wetlands due to presence of only limited
juvenile trees, but PSS wetlands expected to become PFO as trees develop and mature.
***Note: 2013 upland cover includes additional 0.08 acres where overcutting took place beyond
proposed clearing/work limits.

The following additional information was based on the latest fall 2013 review and
observations contained in other sections of this report, and provides a general
assessment of the development and classification of the planned wetland areas on
the mitigation site:
•

•

Emergent Wetlands (PEM): This zone represents the lowest portion of
the basin of the constructed mitigation site. Based on the limited site
review and observations, these areas would likely be classified as
palustrine emergent wetlands (PEM). The graded mound-and-pool
topography incorporated into this zone has stabilized well, and it has
continued to support some diversity in wetland vegetation expected for
this type of wetlands, despite the high concentration of Cattails.
Scrub-Shrub Wetlands (PSS): This zone represents the transitional slopes
between the lower basin and the broad forested wetland zones around the
basin, and a portion of the graded inlet and outlet drainage channels that
extend south and southeast of the basin. Based on the limited site review
and observations, these areas would likely be classified as palustrine
scrub-shrub wetlands (PSS) with some potentially emergent wetlands
(PEM) in the isolated depressions associated with the mound-and-pool
microtopography. The graded mound-and-pool topography incorporated
into this zone has stabilized well, and it has continued to support
substantial diversity in wetland vegetation, including herbaceous cover
and shrubs, expected for these wetlands.
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•

4.6

Forested Wetlands (PFO): This zone represents the gentle sloping
forested wetland areas above the PSS zone slopes and lower PEM
wetland basin. This zone was not constructed with mound-and-pool
microtopography. Based on the limited site review and observations,
most of the area within this zone would likely be classified as PSS
wetlands due to the lack of tree development noted to date. These areas
are supporting substantial diversity in wetland vegetation, including
herbaceous cover, shrubs and trees, expected for these wetlands.
Although many trees were present in this zone, it appeared that tree
development was not adequate to meet the criteria for a PFO
classification yet. As previously discussed in Section 4.3, the continued
development of hydric soil conditions will also be a factor in determining
whether these areas are even classified as wetlands in the future.

Other Observations
Other observations were made during our site visits regarding the general site
conditions, wildlife evidence, and human usage of the mitigation site, as follows:
•

•
•
•
5.0

We observed some evidence of wildlife usage on the mitigation site,
including unidentified tracks of small mammals and deer within the lower
PEM zone (see Site Photograph Nos. 3 to 6 in Appendix A). We also
noted some evidence of avian species on the site. We did not see any
animals while on-site, but this was not unexpected since the site is located
in a fairly populated area and will not provide much cover until the
vegetation matures and becomes more dense.
All areas of the site appeared to be stable, with no evidence of erosion or
sediment deposits.
The chain link fence around the perimeter seemed to be functioning as
intended and limits access to the site.
There was no evidence of adverse human intrusion on the site.

CONCLUSIONS AND RECOMMENDATIONS:
5.1

Conclusions
Based on the data collected and observations made during our recent 2013 site
visits, the following conclusions are provided relative to the current conditions
and previously defined standards of success for the mitigation site:
•
•

Based on the first year observations, the planned wetland areas appear to
be achieving the intended functions and values in accordance with the
mitigation design goals.
The wetland areas are generally functioning as designed. The hummocky
microtopography created by the mound-and-pool grading was encouraging
hydrophytic vegetation and varying degrees of saturation for a diverse
wetland population. The grading design of the mitigation site appears to
provide adequate flood storage and temporary detention to accommodate
treatment of surface flows that pass through the site. Flow from areas
south of the site appeared to be flowing unimpeded into the mitigation
site. The low gradient positive drainage across the site also allows slow
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•

•

•

•

•

migration of flow toward the release point into the existing culvert outlet
on the east side of the site, while preventing excessive ponding in the
wetlands that would impact vegetation and overall wetland diversity.
The water levels observed during October 2013 were much lower than
previously observed during construction, but they appeared to be within
the range that could be expected for this time of year, considering the
lower than average precipitation that occurred leading up to the
monitoring period. Water levels and the degree of soil saturation appeared
to be ideal for supporting the PEM and PSS wetland areas developing on
the site, though consistent hydrology in the future will dictate whether
hydric soils continue to develop in the planned PFO areas, and whether
these areas ultimately become wetlands or uplands.
The vegetation, soil, and hydrologic observations at VEG-1 indicated that
this area is developing as PEM wetlands, as planned for this area. The
observations at VEG-2 indicated that this area is developing as PSS
wetlands, with some isolated areas of potential PEM wetlands in the lower
depressions of the mound-and-pool microtopography, as expected. The
observations at VEG-3 indicated that this area would be currently
classified as PSS wetlands due to the limited tree development noted in
this zone, despite the fact that this zone was planned as PFO wetlands.
The presence of some trees in this area does suggest a trend toward PFO.
The general wetland limits appeared to match the planned wetland design
areas and boundaries closely, and no significant changes were noted since
the end of construction. The total wetland area of 1.3 acres (including
PEM, PSS and PEM areas) that appeared to exist on the site during the
2013 review matched the design wetland area. As long as the site
conditions continue to support the wetland development, this overall
wetland area should not change substantially in the future.
While none of the three (3) vegetation plots established on the site
exceeded the standards for success criteria of 500 stems per acre for
woody plant stem densities, VEG-2 (493 stems per acre) and VEG-3 (431
stems per acre) were very close to meeting this criteria. We did not
observe any woody stem plants at VEG-1, but this was anticipated since it
is within a planned PEM area. The average woody stem counts for the
two PSS/PFO wetland plots, 462 stems per acre, was also slightly below
the success standard.
The calculation methodology for the tree portion of woody stem counts
excluded several plant species (Willow, Red Osier Dogwood and Speckled
Alder), and this methodology should be replicated during future
monitoring to ensure consistency in comparison of the tree calculations.
Regarding the tree portion of the woody stem counts, trees were only
observed at vegetation plot VEG-3 within the planned PFO area, but this
plot contained approximately 308 trees per acre, slightly below the success
standard of 350 trees per acre. The average tree density for the two
PSS/PFO plots was calculated at 154 trees per acre, well under the
standard. Despite not meeting the success standard, our observations
indicated that trees were, at a minimum, healthy and surviving within
these areas. Although the trees counted on each plot were not large
enough to be considered “trees” according to the Regional Supplement
(i.e. greater than 3" diameter at the breast height and greater than 3.28 feet
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•

•

•

•

tall), they appeared to be surviving and growing enough to meet the tree
size defined in the success standards.
While we did note the presence of some healthy and thriving trees at the
VEG-3 plot, the current observations are more indicative of PSS wetlands.
The current PSS wetland classification is an expected interim condition for
PFO wetlands until tree species fully develop. Consequently, the
continued development of the tree component will ultimately determine
whether these wetland areas achieve a PFO classification. In fact, due to
the expected slow growth rate of trees, the conditions of a PFO wetland
may not actually be realized within the monitoring period. This
distinction should be identified in future monitoring efforts.
Identifying future trends in the densities of woody stem and tree species as
plants grow, mature, and spread at the wetland plots will be an important
factor in determining the type of wetlands developing on the mitigation
site, whether the mitigation goals are met, and whether the vegetation is
healthy and flourishing.
The average areal cover of the herbaceous layer for the three (3)
vegetation plots on the mitigation site was approximately 101% and
exceeded the overall success of a minimum of 80% areal cover. While the
average areal cover of the herbaceous layer for the three (3) plots
exceeded the overall success standard, VEG-1 and VEG-2 plots also
contained a notable percentage of invasive hydrophytic vegetation in the
herbaceous layer in the range of 30-40%. When considering only noninvasive hydrophytic vegetation, the reduced areal cover of 60% at VEG-1
did not meet the success standard of at least 80% areal cover for noninvasive hydrophytes in planned PEM cover types. The two PSS/PFO
plots, VEG-2 and VEG-3, contained 70% and 101% herbaceous cover of
non-invasive hydrophytes, respectively, and both plots exceeded the
success standard of at least 60% areal cover for planned PSS/PFO cover
types.
On a longer-term basis for planned PSS and/or PFO wetlands, herbaceous
coverage is expected to decrease as planted shrubs and trees mature and
form a canopy over ground cover. Since this is only the first year of
monitoring, it was not clear from our observations whether this trend has
started, and future monitoring will be instrumental in tracking this
development.
As a general note, the 2013 observations did not indicate any substantial
changes in the general design limits for any of the planned wetland zones,
although there is some potential that the exterior wetland limits (i.e.,
between PFO and upland areas) could change according to future
hydrologic, soil, and vegetation influences. Similarly, other minor shifts
could also occur in other areas of the site (e.g., decrease in PFO area due
to lack of hydric soils, upslope/downslope migration of PEM or PSS
limits), but it was too early in the site development to identify such
changes. Future monitoring during the growing season may help define
the trends of the wetland areas and provide a more definitive limit of
various wetland cover types. As long as the potential shifts do not
decrease the overall area of wetlands, no substantive impact on the overall
functions and values of the mitigation site would be expected.
Although the site appeared to have at least 75% establishment of wetland
vegetation with each zone, and is functioning as intended in accordance
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with condition #30 of the NHDES Wetland Permit, more detailed future
monitoring is still needed to confirm that this condition is met by the end
of the second growing season, as stated in the permit.
High concentrations of invasive/undesirable Cattails (Typha latifolia) and
some Purple Loosestrife (Lythrum salicaria) was noted at two (2) of the
three (3) of the wetland plots. Invasive/undesirable species accounted for
a large percentage of the herbaceous cover observed at VEG-1 (40%) and
VEG-2 (30%), and the dense populations of Cattails appeared to be
impacting the development and diversity of other types of vegetation in
these PEM and PSS wetland areas. These areas should be monitored
closely and corrective action taken as necessary to limit spreading. Glossy
Buckthorn (Rhamnus frangula) was also noted in several areas of the site.
Since this invasive species was found on large portions of the site prior to
construction, this invasive species also warrants close monitoring in future
years to ensure that it doesn't spread and/or impact the site.
A significant amount of vegetation diversity was noted on the mitigation
site. The highest percentage of volunteer species appeared to be within
the herbaceous layer at VEG-2 and VEG-3, while all of the shrubs and
trees noted at each plot were part of the proposed planting and/or seeding
schedules. While greater diversity in the shrub and tree species on the site
would be desirable, it may take multiple growing seasons to develop. In
the interim, the level of diversity observed on the site, at a minimum,
appeared to meet the general goals of the mitigation site at this stage of
development.
All areas appeared to be stabilized, and there was no evidence of erosion
or sediment deposits on the mitigation site.
Based on our limited site visits, there was no indication of human usage of
the site for either passive or active recreation, and the fencing appeared to
be serving its intended purpose. While this is a good sign, the site should
continue to be monitored in the future to identify and address usage of the
site to prevent potential negative impacts.
Various forms of wildlife appeared to be using the mitigation site.

Recommendations
Based on our observations and conclusions in this report, we provide the
following recommendations:
•

•

Monitoring should continue in accordance with the project permits in
order to document the development of the plant communities, hydric soil
development, identify trends in wetland zones, and gauging the overall
mitigation site conditions relative to the same standards of success.
Monitoring should be done in the late spring and early fall, and it should
use the same vegetation plot locations, soil observation points, photograph
locations, and reporting format so that future data can be compared with
the data collected in 2013. According to the permits, the next required
monitoring period would be in the second year following construction, or
2014.
In order to reach more definitive conclusions on the boundary between the
various wetland zones, future monitoring should include several visits
throughout the growing season, and/or properly timed site visits, in order
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to review these transitional areas more thoroughly during several phases of
vegetation growth and hydrologic conditions. It may also be appropriate
to review additional vegetation plots and soil test holes specifically located
along this boundary where a potential shift in wetland/upland limits has
been observed, and map the limits to determine the change in wetland
area.
We recommend that future monitoring include mapping of the wetland
zones on the mitigation site for comparison of actual to planned wetland
cover types and areas to the 2013 Baggett Mitigation Site Monitoring Plan
provided with this report, and to track subsequent changes.
Future monitoring, data collection, and calculations should utilize similar
criteria established in this report, including the tables for data comparison,
calculation of vegetation stem counts, and herbaceous cover data and
convention for the tree portion of woody stem counts to ensure
consistency in assessment of various vegetation measures that could
impact the potential tracking of wetland development.
The high concentrations of invasive/undesirable species within the
wetland areas, including primarily Cattails (Typha latifolia) and Glossy
Buckthorn (Rhamnus frangula), may already be impacting the
development and diversity of vegetation on the site. These areas should
be monitored closely to determine whether corrective actions should be
undertaken in the near future to help control the spread (i.e. hand-pulling,
mechanical, and/or biological, etc.). We also recommend that the site be
periodically monitored to gauge the density of invasive plants and identify
any longer-term trends (e.g., increase or decrease) relative to invasive
plant density and location, which may dictate whether additional measures
are critical for controlling invasive plants. If future impacts are evident,
an invasive species control plan should also be developed and
implemented on an annual basis to target those species found at the
mitigation site.
Future monitoring should also investigate any bare spots or areas prone to
erosion and/or sediment deposits, since the ability of the site to pass runoff
flows is critical to its function and value as a wetland.
Although human usage of the site did not appear to be a problem during
2013, the mitigation site should be monitored closely to identify any
increase in usage and related impacts. Any future corrective actions to
curb human usage should be discussed with the IOT before
implementation.
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TABLE 1
SUMMARY OF VEGETATION PLOT DATA (2013) - THREE SHEETS

TABLE 1
SUMMARY OF VEGETATION PLOT DATA
Baggett Mitigation Site
Monitoring 2013 (Year 1)
NHDOT Salem-Manchester A000(124), 13933D
Salem, New Hampshire
December 17, 2013
[Pathways Project No. 12317]

VEGETATION
PLOT ID

1

COMPOSITION OF PLANTS

% OF AREAL
VEGETATION
COVER

COMMON NAME

Emergent Wetland

100

HERBS

(PEM)

40

Cattails

Typha latifolia

OBL

40

Burreed

Sparganium eurycarpum

OBL

10

Pickerel Weed

Pontederia cordata

OBL

10

Green Bulrush

Scirpus atrovirens

OBL

PROPOSED COVER
TYPE

INDICATOR
STATUS

COMMENTS

SCIENTIFIC NAME

SHRUBS/TREES
None

0 Woody Stems/acres
0 Tree species (T = tree)
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TABLE 1
SUMMARY OF VEGETATION PLOT DATA
Baggett Mitigation Site
Monitoring 2013 (Year 1)
NHDOT Salem-Manchester A000(124), 13933D
Salem, New Hampshire
December 17, 2013
[Pathways Project No. 12317]

VEGETATION
PLOT ID

2

COMPOSITION OF PLANTS

% OF AREAL
VEGETATION
COVER

COMMON NAME

Scrub-Shrub Wetland

100

HERBS

(PSS)

30

Cattails

Typha latifolia

OBL

30

Green Bulrush

Scirpus atrovirens

OBL

20

Soft Rush

Juncus effuses

FACW+

10

Nodding Beggarticks

Bidens cernva

OBL

5

Canada Rush

Juncus canadensis

OBL

5

Barnyard Grass

Echinochloa muricata

FACW+

Trace

Purple Loosestrife

Lythrum salicaria

FACW+

PROPOSED COVER
TYPE

INDICATOR
STATUS

COMMENTS

SCIENTIFIC NAME

SHRUBS/TREES

12317 Table 1 Baggett Vegetation Plots 2013

5

Highbush Blueberry

Vaccinium corybosum

FACW-

1

Northern Arrowwood

Viburnum recognitum

FACW

1

Speckled Alder

Alnus rugosa

FACW+

1

Winterberry Holly

Ilex verticillata

FACW+

493 Woody Stems/acres
0 Tree species (T = tree)

TABLE 1
SUMMARY OF VEGETATION PLOT DATA
Baggett Mitigation Site
Monitoring 2013 (Year 1)
NHDOT Salem-Manchester A000(124), 13933D
Salem, New Hampshire
December 17, 2013
[Pathways Project No. 12317]

VEGETATION
PLOT ID

3

COMPOSITION OF PLANTS

% OF AREAL
VEGETATION
COVER

COMMON NAME

Forested Wetland

102

HERBS

(PFO)

50

Barnyard Grass

Echinochloa muricata

FACW+

40

Switchgrass

Panicum vigatum

FAC

10

Pennsylvania Smartweed

Polygonum pennsylvanicum

FACW

1

Birdsfoot Trefoil

Lotus corniculatus

FACU-

1

Meadow Foxtail

Alopecurus pratensis

FACW

PROPOSED COVER
TYPE

INDICATOR
STATUS

COMMENTS

SCIENTIFIC NAME

SHRUBS/TREES

12317 Table 1 Baggett Vegetation Plots 2013

4

Green Ash (T)

Fraxinus pennsylvanica

FACW

1

Red Osier Dogwood

Cornus sericea

FACW

1

Red Maple (T)

Acer rubrum

FAC

1

Northern Arrowwood

Viburnum recognitum

FACW

431 Woody Stems/acres
308 Tree species (T = tree)

TABLE 2
LIST OF OBSERVED AND VOLUNTEER SPECIES (2013)

TABLE 2
LIST OF OBSERVED AND VOLUNTEER SPECIES
Baggett Mitigation Site
Monitoring 2013 (Year 1)
NHDOT Salem-Manchester A000(124), 13933D
Salem, New Hampshire
December 17, 2013
[Pathways Project No. 12317]
HERBS
COMMON NAME

SCIENTIFIC NAME

Arrow Arrum*
Arrowhead*
Barnyard Grass
Blue Flag*
Birdsfoot Trefoil
Burreed*
Canada Rush
Cattail
Green Bulrush*
Meadow Foxtail
Nodding Beggarticks
Pennsylvania Smartweed
Pickerel Weed*
Purple Loosestrife
Soft Rush*
Switchgrass*
Tussock Sedge*

Peltandra virginica
Sagittaria latifolia
Echinochloa muricata
Iris versicolor
Lotus corniculatus
Sparganium eurycarpum
Juncus canadensis
Typha latifolia
Scirpus atrovirens
Alopecurus pratensis
Bidens cernva
Polygonum pennsylvanicum
Pontederia cordata
Lythrum salicaria
Juncus effuses
Panicum vigatum
Carex stricta
SHRUBS/TREES

COMMON NAME

SCIENTIFIC NAME

American Cranberry*
American Hazelnut (T)*
Arrowwood*
Black Chokeberry*
Chokecherry (T)*
Eastern White Pine (T)*
Green Ash (T)*
Highbush Blueberry*
Meadowsweet*
Nannyberry*
Northern Arrowwood*
Red Osier Dogwood*
Red Maple (T)*
Red Oak (T)*
Speckled Alder*
Swamp White Oak (T)*
Pussy Willow*
Winterberry Holly*
Witch Hazel*

Viburnum trilobum
Corylus americana
Viburnum dentatum
Aronia melanocarpa
Prunus virginiana
Pinus strobus
Fraxinus pennsylvanica
Vaccinium corymbosum
Spiraea latifolia
Viburnum lentago
Viburnum recognitum
Cornus stolonifera
Acer rubrum
Quercus rubra
Alnus rugosa
Quercus bicolor
Salix discolor
Ilex verticillata
Hamamelis virginiana

* Species believed to have been planted (per proposed planting plan or seed mix) during construction and not “volunteer” species.
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FIGURE 1
SITE LOCATION MAP

FIGURE 2
2013 BAGGETT MITIGATION SITE MONITORING PLAN

APPENDIX A
SITE PHOTOGRAPHS

Photograph No. 1 (taken 10/21/13): View from the northwest corner of the site
near NH Route 38 looking southeast.

Photograph No. 2 (taken 10/21/13): View from the northeast corner of the site
near NH Route 38 looking southwest across the northern portion of the emergent
wetland.

Photograph No. 3 (taken 10/21/13): View of animal tracks in the drier portion
of the emergent wetland area.

Photograph No. 4 (taken 10/21/13): View of animal tracks in the drier portion
of the emergent wetland area.

Photograph No. 5 (taken 10/21/13): View of animal tracks in the drier portion
of the emergent wetland area.

Photograph No. 6 (taken 10/21/13): View from the east side of the site near the
existing culvert outlet looking to the northwest across the emergent wetland area
dominated by Cattails. Note the Glossy Buckthorn in the background.

Photograph No. 7 (taken 10/21/13): View from the east side of the site near the
existing culvert outlet looking to the west across the scrub-shrub wetland and the
existing forested area in the central portion of the site.

Photograph No. 8 (taken 10/21/13): View from the east side of the site south of
the existing culvert outlet looking north. Note the stand of invasive Buckthorn.

Photograph No. 9 (taken 10/21/13): View from the northwest corner of the site
looking south along the planted tree buffer.

Photograph No. 10 (taken 10/21/13): View from the north portion of the site
looking to the east across the northern portion of the site and the planted tree
buffer.

Photograph No. 11 (taken 10/21/13): View near Vegetation Plot #1 showing
saturation in a low spot filled with tadpoles within the emergent wetland.

Photograph No. 12 (taken 10/21/13): View near the north end of the existing
forested area in the central portion of the site looking south across the scrubshrub wetland area.

Photograph No. 13 (taken 10/26/13): View at Vegetation Plot #1 in the
emergent wetland area looking west toward Vegetation Plot #2 in the scrub-shrub
wetland.

Photograph No. 14 (taken 10/26/13): View of the soil test hole at Vegetation
Plot #1.

Photograph No. 15 (taken 10/26/13): View of the soil test hole at Vegetation
Plot #2.

Photograph No. 16 (taken 10/26/13): View of the soil test hole at Vegetation
Plot #3.

Photograph No. 17 (taken 10/26/13): View at Vegetation Plot #3 in the planned
forested wetland area looking south. Note the invasive Buckthorn to the south.

APPENDIX B
PROJECT PERMITS

APPENDIX C
NHDOT PROJECT PLANS

