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US Route 202/NH Route 123 Reconstruction
Peterborough, New Hampshire
2008 Wetland Mitigation Monitoring Report

INTRODUCTION

The New Hampshire Department of Transportation (NHDOT) received an Army Corps of
Engineers (ACOE) permit pursuant to Section 404 of the Clean Water Act, as well as a Standard
Dredge and Fill Permit under the New Hampshire Wetland Regulations (RSA 482-A) for
approximately 3.45 acres of wetland impact resulting from the US Route 202/NH Route 123
improvement project (“the Project”). The project involved the widening of approximately 2
miles of US Route 202/NH Route 123 in Peterborough, New Hampshire. As compensation for
the 3.45 acres of wetland impact, a 3.10-acre wetland mitigation site was created on a 12-acre
parcel along the Contoocook River in Peterborough. The wetland mitigation site, along with the
remainder of the 12-acre parcel was placed under a conservation easement. A Site Locus Map,
showing the approximate location of the mitigation site is included as Figure 1.
This mitigation monitoring report is required in the permit conditions for the project (refer to
Appendix A) and is also identified as a required task in the Wetland Mitigation Report, dated
June 2002. Section 11.0 of that report requires the establishment and monitoring of vegetation
plots, photo-documentation of the site conditions, and the collection of well data from eight
monitoring wells.
The wetland mitigation site was constructed in July 2006. This monitoring report documents site
conditions after the second full growing season (2008). It is the second of two annual reports
that have been prepared for the mitigation site.
The purpose of this report is to provide documentation of site conditions to demonstrate
compliance with the 2002 Wetland Mitigation Report and Site Plans. In addition, there are five
success standards established by the ACOE for mitigation sites that include the following:
1.) Is the proposed hydrology met at the site? What percentage of the site is meeting projected
hydrology levels?
2.) Are the proposed vegetation diversity and/or density goals for woody plants met?
3.) Does the mitigation site have at least 80% areal cover, excluding planned open water areas or
planned bare soil area (such as for turtle nesting), by noninvasive species? Do planned emergent
areas 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?
4.) Are common reed (Phragmites australis), purple loosestrife (Lythrum salicaria), Russian
and autumn olive (Elaeagnus spp.), buckthorn (Rhamnus spp.), Japanese knotweed (Polygonum
cuspidatum), and/or multiflora rose (Rosa multiflora) plants at the mitigation site being
controlled?
5.) Are all slopes, soils, substrates, and constructed features within and adjacent to the
mitigation site stable?
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Quantitative data for this report were collected and site observations were made to serve as the
basis for an assessment of achievement of the success standards. The following data have been
compiled:
• Groundwater levels in eight monitoring wells located in and adjacent to the mitigation
site were measured throughout the 2008 growing season. Two of these monitoring wells
were installed after the mitigation site was constructed. An additional six shallow
monitoring wells were installed in April 2008 to obtain additional information on
groundwater levels in the mitigation site.
• Vegetation monitoring plot data were collected in October 2008;
• Soil test pits were dug and the soils were evaluated in October 2008.
This report provides a discussion of conditions at the mitigation site at the end of the 2008
growing season. Site plans, photographs, plant species lists, and hydrologic data are provided in
appendices to this report.
2.0

MITIGATION WETLAND DESIGN GOALS

The wetland mitigation site was designed and created to compensate for the wetland impacts
resulting from the Project after avoidance and minimization measures were incorporated. As
stated in the 2002 Wetland Mitigation Report, the principal function of the impacted wetlands
was sediment and toxicant retention. As a result, the intended goal of the mitigation site is to
provide sediment and toxicant retention, as well as wildlife habitat and flood storage. The
mitigation site is located in the Contoocook River watershed, which is the same as the wetlands
which were impacted by the Project.
3.0

DESIGN

The wetland mitigation site was designed to include emergent, scrub-shrub, and forested wetland
areas. In addition, a forested upland buffer surrounding the wetland was included in the design.
Table 3-1 includes the approximate areas of each proposed wetland type. The locations of the
proposed cover types are shown in Figure 2.
Table 3-1: Summary of Proposed Wetland Types
Cover Type

Area (acres)

Area (hectares)

Emergent – shallow marsh
Emergent – pit and mound
Scrub-Shrub
Forested
Total Wetland Area

0.08
1.85
0.64
0.53
3.10

0.033
0.749
0.259
0.215
1.256
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The eastern portion of the emergent wetland area was designed to include vegetation soil blocks
that were transplanted from impacted wetlands. Prior to construction of the project, the wetlands
within the proposed impact area were reviewed to determine which areas could serve as sources
of the vegetation blocks. Wetlands that were free of invasive species were identified as source
areas. The mitigation site was designed so that the blocks would be randomly spaced throughout
the eastern portion of the mitigation site.
4.0

CONSTRUCTION AND POST-CONSTRUCTION MONITORING

The wetland mitigation site was constructed in July 2006. Follow-up site visits were conducted
by the ACOE after construction was completed and in October 2007 at the end of the first full
growing season.
During mitigation site construction, sand and gravel fill in the area was removed and the site was
excavated to subgrades. Once subgrades were established, wetland topsoil was brought in and
applied at approximately 12 inches thick. Wetland topsoil was obtained from impacted wetlands
within the project area.
Wetland vegetation soil blocks were used in the eastern portion of the mitigation site. The
vegetation blocks were transplanted from the project’s impacted wetlands. Source areas were
reviewed prior to transplanting and wetlands that did not contain invasive plants were used. The
vegetation blocks were generally 2.5 feet wide, 4 feet long, and 1.5 feet thick.
After the wetland topsoil and vegetation blocks were placed, the mitigation site was seeded with
a wetland seed mix. Four different seed mixes were used throughout the site, including an
emergent marsh mix, a scrub-shrub mix, a shrub/forested mix, and an upland slope mix. The
compositions of each seed mix, as listed in the construction specifications, are included in
Appendix B.
4.1

Vegetation Monitoring

Vegetation sampling for the mitigation site was based on a random sampling strategy and data
specific to each plant community were collected. Vegetation monitoring plots were randomly
selected within each proposed plant community type. The locations of the plots were staked
during the 2007 vegetation monitoring to ensure that the same areas were sampled during the
2008 vegetation monitoring. A total of five data plots were established, including two in the
emergent wetland, one in the scrub-shrub wetland, one in the forested wetland, and one in the
upland buffer.
Vegetation plots were nested and included 0.1 square meter for herbaceous density, 1 square
meter for herbaceous species percent cover, and a 4.5 meter radius for woody vegetation.
Woody vegetation density was examined in the 1 square meter plot as well. Vegetation data
from each plot included total coverage within the plot, individual species cover, and density.
Plant density identifies the number of each species occurring in each plot, while percent cover
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refers to an estimate of the percent cover for each species and/or the percent of bare ground
within a plot. The results of the vegetation plot data collection are provided in Appendix C and
summarized in the discussion for each vegetation plot.
Vegetation monitoring plots provided quantitative data, while a qualitative assessment of the site
was used to judge issues such as overall health and survival of plant species, presence of
volunteer species, and other features such as evidence of wildlife use of the site. Vegetation plot
sampling data are provided in Appendix C.
4.2

Photographic documentation

Four photo stations were established at the mitigation site to provide consistent photo
documentation. Figure 2 shows the approximate locations of the four photo stations in the
mitigation site. Photographs taken in October 2007 and October 2008 are included in Appendix
D.
4.3

Soil development

The development of wetland soils at the mitigation site was documented by collecting soil data
near each vegetation monitoring plot. Soil colors, texture, redoximorphic features, and amount
of saturation were recorded for each site. Soil data collected at the end of the second growing
season (October 2008) are documented in Section 5.4.
4.4

Hydrology

Hydrologic data were collected periodically throughout the 2008 growing season from the eight
monitoring wells located at the mitigation site. Two of these wells were installed after
construction in 2006 and are located at the edge of the mitigation site. In April 2008, six
addition shallow monitoring wells were installed. Five of these wells are located in the wetland
mitigation site and one well (reference well) is located in an adjacent wetland. A graph detailing
site hydrology is included in Section 5.5. Monthly rainfall data collected by the National
Weather Service are included in and discussed in Section 5.5.
5.0

MONITORING RESULTS

5.1

Site Description

The wetland mitigation site is located on a 12-acre parcel of land along the Contoocook River in
Peterborough, New Hampshire. The total wetland creation area is approximately 3.1 acres, with
the remaining 8.9 acres consisting of multiple-use recreation and preservation land. The
recreation and preservation land includes forested wetland and upland areas.

-4-

The Smart Associates
Environmental Consultants, Inc.

November 26, 2008

US Route 202/NH Route 123 Reconstruction
Peterborough, New Hampshire
2008 Wetland Mitigation Monitoring Report

The wetland creation site was constructed in July 2006. The creation site was designed to
include emergent, scrub-shrub, and forested areas. The site is fed by both groundwater and
periodic flooding from the Contoocook River.
5.2

Construction Issues and Mitigative Measures

The mitigation site was constructed in July 2006. There were no major issues with site
construction. The proposed grades were reviewed during construction to determine if they
should be raised or lowered. A meeting was held to review site conditions. It was determined
that the proposed grades would provide adequate hydrology and they were not changed.
5.3

Vegetation Analysis and Site Conditions

Vegetation monitoring plots were sampled on October 2, 2008. A total of five randomlyselected monitoring plots had been established throughout the site in 2007 (refer to Figure 2).
Two plots are located in the proposed palustrine emergent (PEM) wetland area, one plot is
located in the proposed palustrine scrub-shrub (PSS) wetland area, one plot is located in the
proposed palustrine forested (PFO) wetland area, and one plot is located in the proposed upland
buffer area.
Total coverage of wetland species reported is the sum of the percent coverage of each species
observed in a one meter square plot and therefore may be greater than 100% due to the
overlapping of plants. Table 5-1 provides a summary of the total coverage of wetland species,
exclusive of invasive species, for each vegetation plot.
Table 5-1: Summary of Vegetation Cover
Vegetation Plot

Proposed Cover Type

Existing Cover Type

1
2
3
4
5

PEM
PEM
PSS
PFO
Upland buffer

PEM
PEM
PEM
PEM
Upland buffer

Total Wetland Vegetation
Coverage (excluding invasive
species)
132.5%
79.5%
96%
145.5%
28.5%

Common species at vegetation plots 1, 2, 3, and 4 included soft rush (Juncus effusus), toad rush
(Juncus bufonius), creeping bentgrass (Agrostis stolonifera), crowned beggarticks (Bidens
coronata), Canada rush (Juncus canadensis), lurid sedge (Carex lurida), and broom sedge
(Carex scoparia). Common species at vegetation plot 5 included bentgrass, crowned
beggarticks, and common cinquefoil (Potentilla simplex).
Several tree and shrub seedlings were noted in the vegetation plots. Species included red maple
(Acer rubrum), speckled alder (Alnus rugosa), dogwood (Cornus spp.), and birch (Betula spp.).
The majority of the tree species appeared to be in good condition, however they were generally
small since they are either volunteer species or have germinated from the wetland seed mix. The
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alder seedlings were the largest, with several over 12 inches in height. The dogwood, birch, and
red maple seedlings were generally less than 6 inches in height.
5.4

Soils

Table 5-2 provides soil data from the test pits completed at the end of the second full growing
season (October 2008). In general, the soil consisted of sandy loam. All of the test pits were
saturated within the upper 24 inches with the exception of Plots 4 and 5. The upland buffer test
pit (Plot 5) could not be sampled below 5 inches due to rock and gravel.
Table 5-2: Second Year Soil Properties
HORIZON

DEPTH
COLOR
(inches)

A

0-16

B

16-24

A

0-10

A

0-14

PLOT 1

PLOT 2

PLOT 3
B

14-24

A

0-16

PLOT 4
B
PLOT 5

5.5

A

16-20

TEXTURE

10 YR 3/2,
Sandy loam
2.5 Y 5/4 , (mixed)
2.5 Y 3/1
Gravel,
Loam
10 YR 2/2
10 YR 3/1 with 7.5 YR 5/6 Sandy loam
redox. features (2%)
gravel
7.5 YR 2.5/2

COMMENTS

16-18” gravel, saturated at
16” below surface
with Soil damp, saturated at 8”
below surface

Sandy loam

10 YR 5/6 and 7.5 YR 5/8
Silty loam
(mixed)
10 YR 3/2 and 10 YR 3/3
Loam
(mixed)
10 YR 5/6

Sandy loam (fine)

20-24+ 10 YR 4/2

Sandy loam (fine)

0-5

Loam

10 YR 3/3

Saturated
surface

at

22”

below

Soil damp 20” below surface

Could not be sampled below
5” due to gravel

Hydrology

Groundwater data were collected during the growing season from eight monitoring wells located
throughout the mitigation site. The approximate locations of the monitoring wells are shown in
Figure 2.
The following graph provides a summary of the groundwater levels in the two deeper wells
installed after construction at the edge of the site. Since the wells were not surveyed after
construction, elevations were estimated from the proposed grading plan (included as Figure 3).
As a result, the groundwater elevations shown in the following graph are approximate.
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Approximate Groundwater Elevations
Wells 1 and 2
212.2

212.0

211.8

Elevation (meters)

211.6

211.4

Well 1
Well 2

211.2

211.0

210.8

210.6

210.4
April

June

July

August

September

October

Six additional shallow monitoring wells were installed in April 2008 throughout the site. Wells
1 through 5 (MW-1 to MW-5) were installed in the created wetland mitigation site and Well 6
(MW-6) was installed in the adjacent existing wetland as a reference well. The following table
provides a summary of the groundwater level data collected from these wells during the growing
season. Since the wells were not surveyed and the exact elevations are not known, the well data
are shown as the depth to groundwater below the surface (or above the surface if standing water
was present).
Table 5-3: 2008 Groundwater Levels Measured in Shallow Monitoring Wells
Monitoring
Depth to Water Below Ground (inches)*
Well
April
June
July
August
September
1
7.0
13.5
15.7
0.5
12.5
2
0.8
15.5
16.6
+1.0
2.5
(inundated)
3
Dry
Dry
16.4
3.8
15.8
4
Dry
Dry
Dry
6.3
Dry
5
1.0
Dry
Dry
+0.5
4.0
(inundated)
6
18.0
Dry
Dry
+0.5
16.5
(inundated)

October
15.3
12.5
15.8
18.3
Dry
Dry

*Well data was not collected in May 2008.
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In general, the majority of the site was observed to have indicators of wetland hydrology at some
point during the growing season. Shallow monitoring wells 3, 4, 5, and 6 were dry for a portion
of the summer. Shallow monitoring wells 1 and 2 contained water throughout the growing
season. High water levels observed during the month of August were likely due to above
average rainfall in July. Rainfall data for 2008 obtained from the National Weather Service and
average rainfall amounts obtained from www.weather.com are provided in Table 5-3.
Table 5-4: Monthly Precipitation Data
2008 Precipitation
Average Precipitation
Month
Inches (centimeters)
Inches (centimeters)
January
2.91 (7.39)
3.58 (9.09)
February
9.53 (24.21)
2.94 (7.47)
March
5.14 (13.06)
3.58 (9.09)
April
3.75 (9.53)
3.71 (9.42)
May
1.20 (3.05)
3.74 (9.50)
June
4.72 (11.99)
3.70 (9.40)
July
6.76 (17.17)
4.05 (10.29)
August
3.86 (9.80)
4.12 (10.46)
September
7.46 (18.95)
3.37 (8.56)
October
2.40 (6.10)
4.00 (10.16)
November
4.11 (10.44)
Not available
December
3.78 (9.60)
Not available
Total (as of October 31st)
47.73 (121.25)
44.68 (113.49)
Source: 2008 data obtained from The National Weather Service, http://www.erh.noaa.gov/box/dailystns.shtml,
and average precipitation data obtained from www.weather.com. Precipitation data recorded in Jaffrey, NH.

5.6

Wildlife Utilization

Wildlife observations were conducted during the vegetation monitoring and monitoring well data
collection (refer to Table 5-4). The mitigation site has a large number of flowering plants, which
provides a food source for nectar-gathering insects. The small ponded area in the eastern portion
of the site (emergent marsh cover type) provides habitat for amphibians. In April 2008,
American toads were observed breeding in the ponded area in the eastern portion of the site.
Mating pairs and egg masses were observed.
Table 5-5: Wildlife Observations in Vicinity of Mitigation Site
Common Name
Scientific Name
Notes
Breeding pairs and eggs observed in ponded
American toad
water in eastern portion of mitigation site
Bufo americanus
(April 2008).
Observed flying near mitigation site (April
Turkey vulture
Cathartes aura
2008).
Observed a few miles north of mitigation site
Osprey
Pandion haliaetus
near a pond off of Route 202 (April 2008).
Observed flying over mitigation site
Red tailed hawk
Buteo jamaicensis
(October 2008)
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Standards

Based on the success standards outlined in Section 1.0 of this report, the mitigation site addresses
the following:
1.) Is the proposed hydrology met at the site? What percentage of the site is meeting projected
hydrology levels?
As discussed in Section 5.5, groundwater levels were recorded in two monitoring wells
located at the edge of the mitigation site, five shallow monitoring wells located in the
mitigation site, and one shallow reference well located in the adjacent existing wetland.
Visual observations of hydrology throughout the rest of the mitigation site were made during
each site visit. The majority of the site appears to be meeting proposed hydrology levels.
The shallow emergent marsh in the eastern portion of the mitigation site was observed to
have several inches of standing water throughout the growing season. In April 2008, a large
portion of the eastern half of the mitigation site (proposed emergent covertype) was flooded
with approximately 4 to 10 inches of standing water.
The northwestern portion of the mitigation site has lower groundwater levels than the eastern
half of the site. This area corresponds to the proposed scrub-shrub and forested portions of
the site. Shallow monitoring wells 3 and 4, which are located in this area, were generally dry
during the spring and early summer, which meant that groundwater levels were more than 20
inches below the surface. Above-average rainfall during July 2008 caused the water levels in
these wells to rise. During the autumn months, groundwater in Wells 3 and 4 were within
approximately 15 to 20 inches of the soil surface.
Based on visual observations, it appears that approximately 75% of the mitigation site has
adequate wetland hydrology. The northwestern portion of the mitigation site (proposed
forested and scrub-shrub covertypes) did not generally have groundwater levels within 12
inches of the surface during the 2008 growing season, however there appears to be enough
hydrology to support wetland vegetation.
2.) Are the proposed vegetation diversity and/or density goals for woody plants met?
Vegetation diversity and density goals were not proposed in the mitigation plan. According
to ACOE guidelines (ACOE, 2007), woody plant density should be at least 500 trees and
shrubs per acre, of which at least 350 per acre are trees for proposed forested cover types,
that are healthy and vigorous and are at least 18 inches tall in 75% of each planted woody
zone. Table 5-4, which was obtained from ACOE mitigation guidelines, lists the number of
species required compared to the number of species planted. These numbers include
noninvasive 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).
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Table 5-6: Required Number of Species
ACOE Guidelines
Minimum Number of Species
Number of Species Planted
Required (volunteer and planted)
2
2
3
3
4
3
5
4
6
4
7
5
8
5
9 or more
6

Since container-grown trees and shrubs were not planted within the mitigation site, woody
plants that have grown from the seed mixes and volunteer species were counted during the
vegetation monitoring. Tree and shrub species that were in the scrub-shrub and forested
wetland seed mixes included red maple, gray birch (Betula populifolia), speckled alder, silky
dogwood (Cornus amomum), and winterberry (Illex verticillata). Tree and shrub species that
were observed within the vegetation monitoring plots included red maple, speckled alder,
dogwood, and birch. Autumn olive (Elaeagnus umbellata) and elm (Ulmus spp.) were also
observed in the upland buffer plot. Table 5-5 provides a summary of the species observed
within each of the five vegetation monitoring plots. Since a total of five species were
included in the wetland seed mix, the minimum number of volunteer and planted species is
four. Based on this guideline, the site meets the general vegetation diversity goals.
The site generally meets the goals for woody plant density. ACOE guidelines require at least
500 trees and shrubs per acre, which includes at least 350 trees per acre for forested cover
types. As shown in Table 5-5, the five vegetation monitoring plots represent an average of
888 trees and shrubs per acre. The proposed forested cover type is estimated to have about
1,418 trees and shrubs per acre. This includes approximately 247 red maples, 1,048 speckled
alders, and 123 unknown plant species per acre. Since the only identified tree species for this
plot is red maple, it does not meet the requirement for 350 trees per acre for forested
covertypes. It is anticipated, however, that tree species will continue to germinate and
mature in this portion of the site and that the area will eventually develop into a forested
wetland. The estimated number of trees per acre for the proposed forested covertype has
increased from 62 for the 2007 monitoring to 247 for this year’s monitoring.
Shrub species were included in the vegetative blocks that were placed in the eastern portion
of the mitigation site. Highbush blueberry (Vaccinium corymbosum) and birch were the
primary woody species present in the vegetative blocks. The plants that were originally
transplanted during construction generally did not survive, however new growth was
observed during the monitoring visit in October 2008. Species observed in the new growth
included red maple, highbush blueberry, and speckled alder. Since none of the monitoring
plots are located in the vegetative block portion of the site, transplanted species are not
included in the data for Table 5-5.
- 10 -
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Table 5-7: Summary of Trees and Shrubs per Acre
Trees and shrubs
Proposed Cover
Species
per 15-foot radius
Type
plot
Red maple
1
Speckled alder
9
PEM
Dogwood
4
Total
14
Red maple
2
Speckled alder
8
PEM
Birch
1
Total
11
Speckled alder
2
PSS
Dogwood
3
Total
5
Red maple
4
Speckled alder
17
PFO
Unknown
2
Total
23
Speckled alder
2
Red maple
4
Birch
5
Upland buffer
Elm
1
Dogwood
6
Autumn olive
1
Total
19
Average
14

Estimated Trees
and shrubs per
acre
62
555
247
864
123
493
62
678
123
185
308
247
1048
123
1418
123
247
308
62
370
62
1172
888

3.) Does the mitigation site have at least 80% areal cover, excluding planned open water areas
or planned bare soil area (such as for turtle nesting), by noninvasive species? Do planned
emergent areas 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?
As shown in Table 5-1, the mitigation site generally has at least 80% areal cover by
noninvasive species. Portions of the site that do not have at least 80% cover include shallow
emergent marsh areas that are inundated throughout most of the year. The proposed scrubshrub and forested cover types do not yet have at least 15% cover of woody species since the
woody species are either volunteer or germinated from seed since the construction of the site
in July 2006.
4.) Are common reed (Phragmites australis), purple loosestrife (Lythrum salicaria), Russian
and autumn olive (Elaeagnus spp.), buckthorn (Rhamnus spp.), Japanese knotweed (Polygonum
cuspidatum), and/or multiflora rose (Rosa multiflora) plants at the mitigation site being
controlled?
- 11 -
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One purple loosestrife plant was noted in Plot 2 during the 2008 vegetation monitoring. No
other areas with purple loosestrife were observed during the 2008 field reviews, although it is
likely that the species is present in other areas of the mitigation site. The purple loosestrife
plant observed at Plot 2 was removed by hand. No other areas with purple loosestrife were
noted during the field reviews, so a control plan is not proposed at this time. The majority of
the mitigation site is dominated by native plant species.
Autumn olive was noted in the upland buffer plot (Plot 5). Several mature autumn olive
plants are located along the edge of the forested area to the west of the site. Autumn olive
most likely spread into the upland buffer of the site from this area. A control plan for this
species is currently not in place. Any remedial action would need to involve removal of the
mature plants located in the adjacent forested area to prevent the future spread of this species.
5.) Are all slopes, soils, substrates, and constructed features within and adjacent to the
mitigation site stable?
The slopes adjacent to the mitigation site and the soils within the mitigation site have been
stabilized.
5.8

Recommendations and Remedial Actions Required

The mitigation site appears to be functioning as a wetland community and contains few invasive
plant species. A variety of emergent plant species including soft rush, crowned beggarticks,
broom sedge, creeping bentgrass, toad rush, Canada rush, and lurid sedge are present. The site
meets the success standard for percent areal cover in the proposed emergent cover types since
there is generally at least 80% cover (with the exception of areas that are frequently flooded).
The site currently does not meet the success standard for percent areal cover in the proposed
scrub-shrub and forested cover types since there is not at least 15% cover by woody species.
Most of the woody species are small since they germinated from seed after the site was
constructed in 2006. The site, however, does meet the success standard for woody vegetation
density since there are more than 500 trees and shrubs per acre. It is anticipated that as the site
matures, the woody species will cover a larger area. It will most likely take several years for the
site to reach the success standards for woody species areal cover. No remedial measures are
recommended at this time.
6.0

INVASIVE SPECIES

One purple loosestrife plant was noted in Plot 2 during the vegetation monitoring. No other
purple loosestrife plants were observed during the vegetation monitoring, however it is likely
that a few other plants are located in the site. Since very few plants were observed and the
species does not currently appear to be an issue, remedial action is not proposed at this time.
Throughout the majority of the site, native plants are dominant and well-established.
Autumn olive was observed in the upland buffer along the western edge of the site. This species
most likely spread from mature plants that are located at the edge of the forested area west of the
- 12 The Smart Associates
Environmental Consultants, Inc.
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mitigation site. Removal of autumn olive plants in the upland buffer will only be effective in the
long term if the mature plants adjacent to the site are removed.
7.0

SUMMARY

Currently, the site is an emergent wetland with scattered tree and shrub seedlings. As the site
matures, it is expected that forested and scrub-shrub covertypes will develop. The wetland
mitigation site currently meets most of the success standards outlined by the ACOE.
Approximately 75% of the site has adequate wetland hydrology as shown in the monitoring well
data collected during the 2008 growing season and based on observations of inundated and
saturated soils during field reviews. The site typically has at least 80% areal cover of
noninvasive wetland vegetation and has diverse herbaceous vegetation. This site has also shown
an increase in the number of tree and shrub seedlings since 2007. The density requirement for
woody plants is met since the site has more than 500 trees and shrubs per acre. The site currently
does not meet the percent areal cover for woody plants requirement (15%) since the tree and
shrub species are still small. As the site matures, it is expected that this requirement will be met
since the tree and shrub species will grow and cover a larger area.
Evidence of wildlife use was found in the mitigation site during the 2008 growing season. In the
spring, toads were observed mating and laying eggs in the eastern half of the site. The site also
appears to provide habitat for a variety of bird species.
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APPENDIX A
PERMIT CONDITIONS

APPENDIX B
SEED MIX TYPES

Seed Mix Types
Wetland Mitigation Site
US Route 202/NH Route 123 Reconstruction, Peterborough, NH
Emergent Marsh Seed Mix
Common Name

Scientific Name

Rice cut-grass
Blue vervain
Fox sedge
Fringed sedge
Beggar-ticks
Smartweed
Soft rush

Leersia oryzoides
Verbena hastate
Carex vulpinoides
Carex crinata
Bidens frondosa
Polygonum pensylvanicum
Juncus effusus
Total

Application Rate
Pure Live Seed
Lbs./Acre (Kg./Ha.)
1.1 (1.2)
1.1 (1.2)
0.6 (0.7)
0.6 (0.7)
1.1 (1.2)
2.2 (2.4)
0.3 (0.3)
7.0 (7.7)

Shrub Swamp Seed Mix
Common Name

Scientific Name

Alder
Silky dogwood
Winterberry
Fox sedge
Fringed sedge
Beggar-ticks
Soft rush

Alnus rugosa
Cornus amomum
Ilex verticillata
Carex vulpinoides
Carex crinita
Bidens frondosa
Juncus effusus
Total

Application Rate
Pure Live Seed
Lbs/Acre (Kg/Ha)
0.5 (0.6)
2.0 (2.2)
1.0 (1.1)
2.2 (2.4)
1.0 (1.1)
2.0 (2.2)
0.2 (0.2)
7.7 (9.8)

Shrub/Forest Wetland Seed Mix
Common Name

Scientific Name

Red maple
Gray birch
Alder
Silky dogwood
Winterberry
Fox sedge
Fringed sedge
Beggar-ticks
Soft rush

Acer rubrum
Betula populifolia
Alnus rugosa
Cornus amomum
Ilex verticillata
Carex vulpinoides
Carex crinita
Bidens frondosa
Juncus effusus
Total

Application Rate
Pure Live Seed
Lbs/Acre (Kg/Ha)
4.0 (4.4)
0.5 (0.6)
0.5 (0.6)
2.0 (2.2)
1.0 (1.1)
2.2 (2.4)
1.0 (1.1)
2.0 (2.2)
0.2 (0.2)
12.2 (14.8)

Slope Seed Mix (Upland Buffer)
Common Name

Scientific Name

Creeping red fescue
Perennial ryegrass
Red top
Alsike clover
Ox-eye daisy
Plains coreopsis
Black-eyed Susan

Festuca rubra
Lolium perenne
Agrostis gigantea
Trifolium hybridum
Leucanthemum vulgare
Coreopsis tinctoria
Rudbeckia hirta
Total

Application Rate
Pure Live Seed
Lbs/Acre (Kg/Ha)
35 (40)
30 (35)
5 (5)
5 (5)
3 (3)
3 (3)
3 (3)
84 (94)

APPENDIX C
VEGETATIVE SPECIES LIST AND
VEGETATION MONITORING DATA SHEETS

red maple
creeping bentgrass
bentgrass
speckled alder
aster
birch
crowned beggarticks
shallow sedge
broom sedge
sedge
dogwood
autumn olive
boneset
bedstraw
St. John's Wort
toad rush
Canada rush
soft rush
rice cutgrass
purple loosestrife
deer tongue grass
common cinquefoil
rabbit tobacco
woolgrass
flat top goldenrod
wrinkleleaf goldenrod
elm
grass
blue vervain
*Invasive species

X X
X

PLOT 5 (UPLAND)

PLOT 4

FAC
FACW
varies
FACW+
varies
varies
OBL
OBL
FACW
varies
varies
NI
FACW+
varies
varies
FACW
OBL
FACW+
OBL
FACW+
FAC+
FACUNI
FACW+
FAC
FAC
varies
FACW+

PLOT 3

Acer rubrum
Agrostis stolonifera
Agrostis spp.
Alnus rugosa
Aster spp.
Betula spp.
Bidens coronata
Carex lurida
Carex scoparia
Carex spp.
Cornus spp.
Elaeagnus umbellata*
Eupatorium perfoliatum
Galium spp.
Hypericum spp.
Juncus bufonius
Juncus canadensis
Juncus effusus
Leersia oryzoides
Lythrum salicaria*
Panicum clandestinum
Potentilla simplex
Pseudognaphalium obtusifolium
Scirpus cyperinus
Solidago graminifolia
Solidago rugosa
Ulmus spp.
Unknown
Verbena hastata

PLOT 2

LATIN NAME

PLOT 1

COMMON NAME

WETLAND INDICATOR
STATUS

2008 VEGETATION LIST

X X
X
X
X
X X X X X
X
X
X
X X
X X
X
X
X
X
X
X
X
X
X
X
X
X X
X
X
X X X
X
X
X X
X
X
X X
X
X
X
X
X
X X

Peterborough, NH

VEGETATION MONITORING PLOT DATA
2008 Monitoring FIELD REPORT
SITE: Peterborough, NH - US Route 202/NH Route 123
DATE: 10/2/2008

LOCATION: NE Quad of Plot # 1
COVER TYPE: PEM
MONITORING YEAR: 2008 (2nd)

9

X

FAC

1

X

Cornus spp.

varies

4

X

SPECIES
Juncus effusus
Bidens coronata

1 Square Meter Plot
WETLAND
PERCENT COVER
INDICATOR
STATUS
FACW+
63
20.5
FACW+

STEM COUNT
(1/10 sq. m)
46
-

Alnus rugosa

FACW+

3

Hypericum spp.

varies

<1

2

OBL

3

Carex lurida

OBL

10.5

2

Verbena hastata

FACW+

10.5

3

Juncus bufonius

FACW

10.5

42

Agrostis stolonifera

FACW

10.5

18

Leersia oryzoides

Acer rubrum

FAC

<1

-

Galium spp.

varies

<1

-

Carex spp.

varies

3

-

TOTAL PERCENT COVER
TOTAL WETLAND COVER

137.5
132.5
prepared by:

Dead

FACW+

NonVigorous

Alnus rugosa
Acer rubrum

Fair

COUNT

SPECIES

RELATIVE VIGOR
Vigorous

WETLAND
INDICATOR
STATUS

VOLUNTEER

15-ft Radius Plot

Peterborough, NH

VEGETATION MONITORING PLOT DATA
2008 Monitoring FIELD REPORT
SITE: Peterborough, NH - US Route 202/NH Route 123
DATE: 10/2/2008

LOCATION: NW Quad of Plot # 2
COVER TYPE: PEM
MONITORING YEAR: 2008 (2nd)

Acer rubrum
Alnus rugosa

FAC

2

X

FACW+

8

X

Betula spp.

varies

1

X

SPECIES
Juncus effusus
Juncus canadensis

1 Square Meter Plot
WETLAND
PERCENT COVER
INDICATOR
STATUS
FACW+
38
10.5
OBL

STEM COUNT
(1/10 sq. m)
28
2

Bidens coronata

OBL

10.5

6

Lythrum salicaria*

FACW+

<1

-

Eupatorium perfoliatum

FACW+

3

-

Verbena hastata

FACW+

3

2

Hypericum spp.

varies

3

3

Scirpus cyperinus

FACW+

10.5

45

Solidago graminifolia

FAC

3

-

Acer rubrum

FAC

<1

1

TOTAL PERCENT COVER
TOTAL WETLAND COVER

83.5
79.5

*Invasive species
prepared by:

Dead

NonVigorous

COUNT

Fair

WETLAND
INDICATOR
STATUS

RELATIVE VIGOR
Vigorous

SPECIES

VOLUNTEER

15-ft Radius Plot

Peterborough, NH

VEGETATION MONITORING PLOT DATA
2008 Monitoring FIELD REPORT
SITE: Peterborough, NH - US Route 202/NH Route 123
DATE: 10/2/2008

LOCATION: SE Quad of Plot # 3
COVER TYPE: PEM
MONITORING YEAR: 2008 (2nd)

Alnus rugosa
Cornus spp.

SPECIES
Juncus effusus
Carex spp.

2

X

varies

3

X

1 Square Meter Plot
WETLAND
PERCENT COVER
INDICATOR
STATUS
85.5
FACW+
20.5
varies

STEM COUNT
(1/10 sq. m)
88
-

Agrostis spp.

varies

10.5

-

Scirpus cyperinus

FACW+

10.5

-

TOTAL PERCENT COVER
TOTAL WETLAND COVER

127
96
prepared by:

Dead

FACW+

NonVigorous

COUNT

Fair

WETLAND
INDICATOR
STATUS

RELATIVE VIGOR
Vigorous

SPECIES

VOLUNTEER

15-ft Radius Plot

Peterborough, NH

VEGETATION MONITORING PLOT DATA
2008 Monitoring FIELD REPORT
SITE: Peterborough, NH - US Route 202/NH Route 123
DATE: 10/2/2008

LOCATION: NE Quad of Plot # 4
COVER TYPE: PEM
MONITORING YEAR: 2008 (2nd)

4

X

-

2

X

Alnus rugosa

FACW+

17

X

SPECIES
Carex scoparia
Bidens coronata

1 Square Meter Plot
WETLAND
PERCENT COVER
INDICATOR
STATUS
FACW
85.5
10.5
OBL

STEM COUNT
(1/10 sq. m)
48
3

Agrostis stolonifera

FACW

38

65

Acer rubrum

FAC

<1

2

Panicum spp.

varies

3

-

Carex lurida

OBL

10.5

-

TOTAL PERCENT COVER
TOTAL WETLAND COVER

148.5
145.5
prepared by:

Dead

FAC

NonVigorous

Acer rubrum
Unknown

Fair

COUNT

SPECIES

RELATIVE VIGOR
Vigorous

WETLAND
INDICATOR
STATUS

VOLUNTEER

15-ft Radius Plot

Peterborough, NH

VEGETATION MONITORING PLOT DATA
2008 Monitoring FIELD REPORT
SITE: Peterborough, NH - US Route 202/NH Route 123
DATE: 10/2/2008

LOCATION: SW Quad of Plot # 5
COVER TYPE: Upland buffer
MONITORING YEAR: 2008 (2nd)

Alnus rugosa
Acer rubrum

FACW+

2

X

FAC

4

X

Betula spp.

varies

5

X

Ulmus spp.

varies

1

X

Cornus spp.

varies

6

X

Elaeagnus umbellata*

NI

1

X

SPECIES
Agrostis spp.
Bidens coronata

1 Square Meter Plot
WETLAND
PERCENT COVER
INDICATOR
STATUS
varies
20.5
20.5
FACW+

STEM COUNT
(1/10 sq. m)
39
6

Psuedognaphalium obtusifolium

NI

<1

-

Potentilla simplex

FACU-

10.5

4

Solidago rugosa

FAC

3

1

Solidago graminifolia

FAC

3

-

Panicum clandestinum

FAC+

<1

-

Aster spp.

varies

3

-

Unknown grass

-

3

-

Acer rubrum

FAC

<1

-

TOTAL PERCENT COVER
TOTAL WETLAND COVER

66.5
28.5

*Invasive species
prepared by:

Dead

NonVigorous

Fair

COUNT

RELATIVE VIGOR
Vigorous

WETLAND
INDICATOR
STATUS

SPECIES

VOLUNTEER

15-ft Radius Plot
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