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1.0  PROJECT NARRATIVE 

1.1 Overview 

This Bordering Vegetated Wetland (“BVW”) Replication Report has been prepared for the New 
Bedford Regional Airport in support of its Notice of Intent (“NOI”) filing with the New Bedford 
Conservation Commission.  The NOI describes activities in jurisdictional wetland resource areas 
and the 100-foot buffer zone associated with the proposed Runway 14/32 reconstruction project. 
For more information regarding the proposed project and its compliance with the Massachusetts 
Wetland Protection Act (MGL c.131 s.40) and implementing Regulations (310 CMR 10.00) (the 
“Act”) and the City of New Bedford Wetlands Ordinance (Amending Chapter 17, Section 17-18), 
refer to the NOI filing. 

The Project will result in the loss of approximately 1,280 square feet (s.f.) of BVW from filling 
associated with a portion of the Runway 14 object free area reconstruction and fill.  Impacts to 
BVW have been avoided and minimized to the greatest extent practicable.  Approximately 1,920 
s.f. of BVW replication area will be provided as mitigation for these unavoidable impacts to the 
BVW.  

New Bedford Regional Airport owns limited property off the Runway 14 end, north of the active 
airport movement area.  Land near to and north of the Airport is comprised of cemeteries, single 
family residences and commercial properties.  As a result, available property owned by the Airport 
and along the same wetland reach was limited.  Initially a BVW located on Airport property 
immediately south of New Plainville Road and east of a shared private driveway was explored, 
however this BVW was not located within the same watershed and reach of BVW the Applicant is 
proposing to impact.  Furthermore, this shrubby wetland and upland habitat is located within the 
mapped habitat of a state-listed plant species (Attenuated Bluet (Enallagma daeckii)).  As a result, 
this area was dismissed.   

A second location was then considered.  The BVW impact area is hydrologically connected to 
Turner Pond via multiple culverts under New Plainville Road.  A small upland area located 
immediately north of New Plainville Road, between the road and Turner Pond was investigated.  
This area appeared to be comprised of a large fill pile with mature shrubs and trees.  This area is 
also located in bluet mapped habitat and is likely good bluet habitat based on the Natural Heritage 
information sheet.  Additionally, based on proximity to the road, the pond and power lines, 
construction and access would be a challenge and ultimately, this area would be subject to human 
disturbance.  For these reasons, this second site was dismissed from further consideration.  

A third area was then considered.  The Applicant revisited a large broad plateau next to a 
delineated BVW (initially explored as part of the gravel access road application).  This area is 
located along the same reach and watershed as the impact area and outside mapped habitat for 
bluet and Eastern Box Turtle (Terrapene carolina carolina).  While the area contains some larger 
white pine (Pinus strobus) and red maple (Acer rubrum) trees, there is a significant upland 
pine/oak/hickory forest upslope of this area.  The parcel where the proposed replication area is 
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located is narrow and the land is retained by New Bedford and the Airport.  Land immediately 
south and west of this parcel is owned by others and an easement or purchase of that land would 
be onerous.  This area was initially dismissed as a viable replication area by the Applicant and the 
NBCC agent because access to this area would require removal of approximately one acre of trees 
upslope of the proposed area (and on land not owned by New Bedford or the Airport) or a 
temporary construction access across a narrow BVW swale.  The “Gravel Access Road” Notice of 
Intent (MassDEP File Number #SE 049-0729), indicated that this area was not favorable to another 
more easily accessed area because of slope and forest cover concerns surrounding a construction 
haul road and the potential for temporary wetland impacts. However, an approximately 312 square 
foot temporary access road could cross the existing BVW swale with minimal additional tree 
impact.  The Applicant would utilize swamp mats or equivalent low ground pressure protection 
(<3 PSI).  Swamp mats will allow access to an otherwise inaccessible suitable upland area for 
purposed of wetland replication.   

As such, this third site, Site #3, is the only readily accessible reach along the same wetland, 
wetland series 1, that the Airport retains ownership.  The proposed access route will be finalized in 
the field to ensure that tree clearing for construction access is minimized.  Swamp mats will be 
joined together to form stable platforms installed over the surface of the BVW.  The use of swamp 
mats allows for equipment movement within wetlands without the need to substantially remove 
vegetation beneath access ways.  Swamp mats can also minimize the amount of rutting in wetland 
soils by distributing loads over a broad surface area.  Upon completion of the Project, the BVW will 
be substantially restored to its pre-existing condition through the removal of the swamp mats and 
re-vegetation of the site.  The wetland will be allowed to re-vegetate naturally.  If necessary a 
wetland seed mix will be used to stabilize the area upon removal of the mats.  Additionally, if 
shrub planting is warranted, the contractor will plant up to 5, 4-6 foot tall, sweet pepperbush 
(Clethra alnifolia) replacement shrubs.   

The BVW replication area described in this report has been designed in accordance with the Act 
(310 CMR 10.55(4)(b)) and the Massachusetts Department of Environmental Protection’s 
(“MassDEP”) “Massachusetts Inland Wetland Replication Guidelines” (MassDEP, March 2002).  
More specifically, the BVW replication area has been designed to function in a manner similar to 
the BVW that will be lost with regard to surface area, groundwater and surface elevations, 
hydrology, and wetland plant species and soil types.  The wetland replication plan also 
incorporates important wildlife habitat features into the design including burrowable soils for small 
mammals, wildlife food sources (soft mast), dense herbaceous cover and microtopographic grading 
features (engineered hummocks and round grading, pit and mound), as described in this report.  
Additional information regarding the proposed wetland replication area is provided in the following 
sections.  Refer to the NOI Permit Drawings for additional detail.  
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2.0  EXISTING CONDITIONS 

2.1  Impact Site  

The location of the BVW impact site and overall project is depicted on Figure 1 in 
Attachment A; site photographs are provided in Attachment B.  The BVW impact site is 
characterized as a Palustrine emergent and Palustrine scrub-shrub wetland.  As described 
within the NOI filing, BVW was identified at the toe-of-slope of the Runway 14 approach 
and identified in the October 2016 Order of Resource Area Delineation (“ORAD”) (Mass 
DEP File Number SE049-0741) as wetland series 1.  The 1 series is a well-defined emergent 
and scrub-shrub wetland containing areas of ponded surface water.  The small scrub-shrub 
portion of the proposed impact BVW is comprised primarily of willow (Salix spp.), with 
some gray birch (Betula populifolia), meadowsweet (Spirea latifolia) and multiflora rose 
(Rosa multiflora) and poison ivy (Toxicodendron radicans).  While the emergent portion of 
the proposed impact BVW includes common reed (Phragmites australis), woolgrass (Scirpus 
cyperinus), soft rush (Juncus effusus) and goldenrod (Solidago sp.) and other similar 
hydrophytes.  Soils have a medium sandy loam texture and were saturated at the time of 
inspection with strong redoximorphic features (high chroma mottles) present in the upper 
part of the soil profile or evidence of podsolization (spodic-like properties).  Additionally, 
soils under the common reed exhibited mucky surface textures.  Wetland series 1 is drained 
by a drainage swale, described as intermittent Stream 1 in the NOI report and ORAD.  Soils 
are mapped on the Natural Resources Conservation Service Soil Survey as Merrimac fine 
sandy loam, 0 to 3 percent slopes.  These soils are somewhat excessively drained and the 
soils located within the BVW impact site do not conform to mapping.  

It is likely that the wetland is predominantly groundwater driven, but has a surface water 
runoff source tied to the stormwater drainage swale and outlet structure.  The impact site 
was dominated by invasive species including common reed and multiflora rose, with some 
purple loosestrife (Lythrum salicaria) was observed within and in the immediate vicinity of 
the BVW impact site.  

Table 2-1 Typical Soil Profile Description at BVW Impact Site  

Depth 
(inches) Matrix Color Soil Texture Redoximorphic Features/Remarks 

Oa: 0—6 Black (10YR 2/1) Muck None, dark color derived from organic material 

Ag: 6-8 Black (10YR 2/1) Gravelly mucky 
modified loamy sand 

None, dark color derived from organic material 

A: 8-14 Dark grayish 
brown (10YR 4/2) 

Gravelly loamy sand None, dark color derived from organic material 

Bg: 14-20 Grayish brown 
(10YR 5/2) 

Coarse loamy sand 5% dark yellowish brown (10YR 4/4) redox 
concentrations; reduced matrix  
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This soil is indicative of seasonal saturation or inundation and meets the U.S. Army Corps of 
Engineers Regional Supplement, national hydric indicator S11. The impact site is saturated 
at the surface and also has free water at the surface. 

2.2  BVW Replication Site 

The proposed location of the BVW replication site and the gravel access road and it’s 
associated BVW replication site is depicted on the General Plan in Appendix A; 
representative site photographs are provided in Appendix B.  The proposed grading and 
planting plan and construction protocol is provided on the Wetland Replication Site 
Plans, Sheets W1.1, W1.2 and G1.3 of the NOI Permit Drawings prepared by Airport 
Solutions Group (excerpted, provided in Attachment A). 

As described above, there is limited property owned by either the Airport or the City of 
New Bedford that is located along the same general reach as the proposed BVW impact 
site.  As part of the above referenced ORAD, wetland series 5 and 6 were delineated north 
of Runway 14 end and south of New Plainville Road.  Based on MassDEP mapping and 
field reconnaissance, wetland series 5 and 6 comprise portions of the greater BVW 
identified as wetland series 1.  The proposed BVW replication site is located in an early 
successional forested upland and located immediately adjacent to the wetland containing 
the BVW impact site.  The proposed replication area is located downgradient from the 
impact area and is no more than 1,100 feet east of the impact area.   

The BVW replication site is located in a forested upland and located adjacent to the 
wetland containing the BVW impact site, on the southern side and away from New 
Plainville Road.  The replication area, immediately upslope of the wetland contains a 
mix of upland and wetland plant species including white pine, red maple, white oak 
(Quercus alba),  red oak (Quercus rubra), partridgeberry (Mitchella repens), 
greenbriar, and false solomons seal (Mainanthemum racemosum).  Forested cover within 
the replication site includes up to four white pines of various sizes (6 to 10 inch 
diameter at breast height (“dbh”)) and four white pines that are over 10 inch dbh (11 to 15 
inch dbh), five red maples (that are 6 to 10 inch dbh and three that are over 10 inch dbh 
(11, 12, 13 inchdbh), two white oaks (Quercus alba) (8 inchdbh and 21inch dbh) and one 
red oak at 10 inch dbh.  No invasive species were observed within the proposed 
replication site. 

The existing topography of the replication site is gradually sloped toward the wetland 
system with elevations ranging from 67 feet to 69 feet NAVD 88 over a distance of 
approximately 10 feet (an approximately 2% to 10% slope from the limit of the replication 

1  Field Indicators of Hydric Soils in the United States. Version 7. LM Vasilas, GW Hurt, and CV Noble 
(Eds). USDA, NRCS, in cooperation with the National Technical Committee for Hydric Soils. 
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site boundary to the adjacent BVW).  The proposed replication area will be cut up to 18 
inches.   

According to the NRCS Soil Survey soils, soils within the BVW replication area are 
mapped as Swansea muck. Soils within the replication area are not histosols or have a thick 
organic surface horizon indicative of ponding conditions. Instead the soil indicated 
podsolization or spodic properties.  A complete soil description is provided on Table 2-
2 below. 

Table 2-2 Typical Soil Profile Description at Upland Replication Site 

Depth 
(inches) 

Matrix Color Soil Texture Redoximorphic Features/Remarks 

Oi: 3-0 Very dark brown 
(7.5YR 2.5/2) 

Peat None, dark color derived from 
organic material. Typical of partially 
decomposed forest duff. 

A: 0-2 Black (10YR 2/1) Fine loamy sand None, dark color derived from 
organic material. 

E: 2-5 Grayish brown 
(10YR 5/2) 

Fine loamy sand None, light color due to eluviation or 
stripping 

Bhs1: 5-8 Dark brown 
(7.5YR 3/2) 

Fine loamy sand None, dark color due to 
accumulation of organics and 
sesquioxides 

Bhs2: 8-11 Dark brown 
(7.5YR 3/4) 

Fine loamy sand None, dark color due to 
accumulation of organics and 
sesquioxides 

C1: 11-13 Strong brown 
(7.5YR 5/6) 

Fine loamy sand Sandy parent material 

C2: 13-18 Brownish yellow 
(10YR 6/6) 

Fine loamy sand 8% strong brown (7.5YR 5/6) redox 
concentrations ** likely correlated 
to the seasonal high groundwater 
table 

 
Soil test pit for the replication area was conducted by a certified professional soil 
scientist from Epsilon Associates, Inc. within the proposed BVW replication area on 
October 27, 2015 and confirmed on October 12, 2016.  The purpose of the test pits was 
to gain an understanding of subsurface hydrologic conditions and redoximorphic features 
in the soil profile.  The  depth  and duration of a water table can generally be correlated 
to the location and abundance of redoximorphic features3 in the soil profile. Since soil 
testing took place outside the active growing season for leafy vegetation (typically March 
15 – October 15) and confirmed during a drought, thus, direct evidence of saturation or 
free water was treated as ancillary information. 
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The soil within the replication area is spodic or has spodic properties; typically spodic 
horizons are created when precipitation leaches into the soil horizon that is impacted by 
the increase acidity of the organic layers caused from a strongly coniferous overstory. 

Water strips organics into the subsurface and to deeper in the soil horizon. The organic 
coloring leached out at approximately five inches, this is likely due to weak acid binding 
and not evidence of a high water table.  It is likely that the seasonal high ground water table 
is correlated to the faint redoximorphic features observed at 13 inches.  It is likely that more 
concentrations and reductions are located slightly deeper than 18 inches, where potentially 
the long term groundwater table is observed. 

Highest groundwater levels and water table fluctuations are routinely estimated by soil 
scientists from a soil's morphology, mainly the soil color. The depth and duration of a 
water table can generally be correlated to the location and abundance of redoximorphic 
features in the soil profile.  It is likely that the shallowest appearance of redoximorphic 
features (especially bright ferrous iron concentrations) are more strongly correlated to 
capillary fringe or rise of groundwater in the soil rather than water table height; generally 
we identified this area as the seasonal high groundwater level.  This area may correlate 
to saturated zones, capillary fringe, or flashy water table saturation.  It is important to note 
that capillary fringe in sands is minimal, accounting for anywhere between one and five 
inches of rise depending on the grain size, the density of the soil material, and method of 
geologic placement.  Estimated seasonal high groundwater is correlated with the saturated 
zone.  Soils located within the replication area do not conform to the NRCS mapped soils; 
there is no organic horizon and the parent material is indicative of sandy glaciofluvial 
deposits. 

There is a moderate difference in relief elevation between the replication site and the 
adjoining wetland. Elevations in the adjoining wetland range from a low point of 
approximately 65 feet NAVD 88 to a high point of approximately 70 feet NAVD 88. 
Elevations of the proposed replication site range from a low point of approximately 66 feet 
NAVD 88 to a high point of approximately 67 feet NAVD 88.  The depth to seasonal 
high groundwater within the initial replication area is estimated to be at approximately 
66 feet NAVD 88.  It is assumed that groundwater elevations within the proposed 
replication area are also at approximately 66 feet NAVD 88, but confirmatory sampling 
will occur prior to construction.  Accordingly, to achieve the desired hydrology, the 
replication area should be excavated and graded to a maximum depth of approximately 12 
inches below the proposed final contours shown on the site plans (resulting in a cut that 
ranges from 1 to 3 feet).  The final elevation of the replication area should be 
approximately 66-feet NAVD 88 with slightly deeper pits and higher mounds located 
throughout. 
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2.3  Confirmatory Soil and Vegetative Analysis for Gravel Access Road BVW Replication 
Site (as requested by NBCC Agent) 

The BVW replication site is located in a forested upland and located immediately 
adjacent to the wetland containing the BVW impact site and on the east side of the BVW 
swale.  The replication area, immediately upslope of the wetland contains a mix of 
upland and wetland plant species including white pine, red maple, white oak, 
partridgeberry, greenbriar, and false solomons seal.  Forested cover within the replication 
site includes up to approximately four white pines of various sizes (6 to 11inchdbh), 
one red maple at 9inch dbh and two white oaks at 15 inch and 19 inch dbh. No invasive 
species were observed within the replication site. 

The existing topography of the replication site is gradually sloped toward the wetland 
system with elevations ranging from 67 feet to 69 feet NAVD 88 over a distance of 
approximately 10 feet (an approximately 2% to 10% slope from the limit of the replication 
site boundary to the adjacent BVW).  The proposed replication area will be cut up to 2-feet.  
A complete soil description is provided on Table 2-3 below. 

Table 2-3 Typical Soil Profile Description at Upland Replication Site (Gravel Access Road)  

Depth (inches) Matrix Color Soil Texture Redoximorphic 
Features/Remarks 

Oe: 2-0 Very dark brown (10YR 
2/2) 

Muck -- 

A: 0-4 Very dark grayish brown 
(10YR 3/2) 

Loamy sand -- 

A/E: 4-12 Dark yellowish brown 
(10YR 4/4) 

Loamy sand -- 

Bw: 12-18 Dark yellowish brown 
(10YR 4/6) 

Gravelly loamy sand - 

Bhs: 18-22 Dark yellowish brown 
(10YR 3/4)  

Gravelly loamy sand - 

C: 22-26 Light yellowish brown 
(10YR 6/4) (88%) 

Gravelly loamy sand Pale brown (10YR 6/3) 
(8%); brownish yellow 
(10YR 6/6) (4%) 
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3.0 REPLICATION PLAN  

3.1 Overview 

As noted above, the proposed BVW replication area has been designed in accordance with 
310 CMR 10.55(4)(b), MassDEP’s “Massachusetts Inland Wetland Replication Guidelines”. 
The BVW replication area has been designed to function in a manner similar to the BVW 
that will be lost with regard to surface area, groundwater and surface elevations, hydrology, 
wetland plant species, and soil types. The wetland replication plan also incorporates 
important wildlife habitat features into the design including burrowable soils for small 
mammals, dense herbaceous cover, and microtopographic grading features (engineered 
hummocks and round grading, pit and mound). Approximately 1,920 s.f. of Palustrine, 
scrub-shrub wetland will be constructed adjacent to and hydrologically connected with 
wetland flags 6-203 to 6-206 to 5-16a.  Refer to the Wetland Replication Site Plans 
included in the NOI Permit Drawings (Sheets W1.1 and G1.3) (excerpted, provided in 
Attachment A). 

3.1.1  Hydrology and Topography 

Converting an upland habitat to a wetland habitat requires a steady and reliable 
groundwater source, establishment of a hydrological connection to a surface water source 
of sufficient volume and duration to sustain wetland habitat throughout the year, or both. In 
this instance, by sharing the local hydrology and by approximating the elevations of 
adjacent wetlands, the replication area should have sufficient hydrology to support wetland 
plant communities over the long term.  The primary hydrologic input in the wetland 
replication area will be derived from a combination of groundwater and precipitation 
sources. The proposed grading scheme of the replication area generally coincides with 
existing wetland elevations and confirmatory soil sampling will occur prior to construction 
to determine seasonal groundwater indicators within the soil.  

3.1.2  Soils 

After subgrades have been established and verified by project surveyors and 
microtopographic work is complete, approximately 12 inches of an evenly mixed 
organic/mineral soil will be placed within the replication area bringing grades to the final 
desired elevations. 

The BVW impact site contains common reed, an invasive plant.  As such, soil amendments 
from off-site sources will be necessary.  To bring the wetland replication area to the 
proposed finished grade, manufactured hydric soils will be utilized. The hydric soil will be 
made by mixing plantable soil borrow or other clean mineral soil with clean leaf compost 
in an approximately 80:20 mixture.  The soil mixture will be mixed and confirmed via 
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laboratory analysis before placement.  Mineral soil consistency should be loose to friable 
and texture should be sandy loam2.  A minimum organic carbon content of 12% (21 
percent organic matter) on a dry weight basis for soils should be used in the wetland 
replication area.  The manufactured off-site soil shall meet the above specifications for 
texture and organic amendments.  

Care should be taken during placement of soils in the replication area to avoid compaction. 
Should soils be compacted, they will be loosened by a method such as rototilling. 
Avoidance of compaction will allow the soils to serve as a suitable substrate for burrowing 
habitat for small mammals.  The replication area should have shallow pit and mound 
topographic grading to mimic the adjacent wetlands.  To the extent practicable, no areas of 
open water will be established since no open water areas are present in the impact are and, 
more importantly, to avoid attracting waterfowl, an aviation wildlife hazard. 

3.1.3  Vegetation 

A scrub/shrub vegetation cover type will be created within the proposed replication area. 
The proposed plantings will consist of thirty shrubs, including 10 red maple saplings, 15 
highbush blueberry (Vaccinium corymbosum), 15 bebbs willow (Salix bebbiana) and 15 
sweet pepperbush.  They will be planted in random locations and densities throughout the 
replication area to blend with the vegetation composition of the surrounding existing 
wetland and to mimic, and improve upon, conditions at the impact site.  Plantings should 
be located at the direction of the supervising wetland scientist to simulate natural growth 
patterns.  Shrubs and saplings will be a minimum of four to six feet in height.  The plant 
material will either be bare-root or container grown.  Only plant materials native and 
indigenous to the region will be used.  The proposed plantings will be protected with the 
use of a 2-inch thick mulch layer spread 1 to 2 feet from the main stem and placed around 
each shrub in order to suppress the seed mix immediately adjacent to planted shrubs.  This 
will allow the planted shrub to grow with minimal competition. 

The entire replication area will be sown with a wetland seed mix and covered with a light 
mulch of straw if planted during summer months.  Approximately one pound of New 
England Wet Meadow™ seed mix (or equivalent) will be utilized.  New England Wet 
Meadow™ seed mix contains a variety of native seeds which are suitable for most wetland 
restoration sites not permanently inundated and are species typically found in wet meadow 
communities.  

2  As defined by USDA Textural Soil Classification System or SSSA Glossary of Soil Science Terms. 
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3.2  Wetland Replication Area Construction Sequence 

Construction of the replication area, including fine grading, soils placement, and planting, 
shall be done under the supervision of a qualified wetland scientist.  The wetland scientist 
shall be on site to monitor construction of the wetland mitigation area during all phases to 
ensure compliance with the mitigation plan and to make adjustments when needed to meet 
mitigation goals.  Unless otherwise modified by the Order of Conditions, the detailed 
construction sequence and monitoring protocol provided on the enclosed wetland 
replication permit drawings shall control.  

Within 30 days following construction of the replication area, the supervising wetland 
scientist will submit a letter report to the Conservation Commission confirming that the area 
has been constructed in substantial compliance with the Order of Conditions and the record 
drawings.  The report will include representative site photographs depicting each phase of 
replication area construction, relevant field notes and inspection reports, a discussion of 
hydrologic conditions, soil laboratory analysis, number and types of plants (or seed) 
installed in the replication area and receipts from the plant nursery, and a discussion of any 
field modifications deemed necessary by the wetland scientist to obtain the desired 
hydrology that is necessary to support the development of scrub/shrub environment.  

The letter report will be accompanied by an “as-built” plan signed and stamped by a 
Registered Professional Land Surveyor of the Commonwealth of Massachusetts depicting 
the limits of the replication area and final grades. 

3.3  Post-Construction Monitoring Plan 

It is the goal of this wetland replication plan to have at least 75 percent of the surface of the 
replacement area established with indigenous wetland plant species within two growing 
seasons.  This is consistent with the BVW General Performance standards at 310 CMR 
10.55(4).  To document compliance with the performance standards a qualified wetland 
scientist will inspect the wetland replication area following construction for two complete 
growing seasons.  A report will be provided to the Commission describing the condition of 
the replication area relative to the Standards.  The report(s) will contain information similar 
to that which was provided for the initial 30 day report following construction along with 
any necessary recommendations regarding the need for remedial measures to ensure 
compliance with permit conditions and the Wetlands Protection Act regulations.  
Vegetation cover percentages will be determined during each monitoring event.  These 
visual estimates will encompass the total percent cover for the mitigation area and the 
percent cover of invasive plant species if present.  Any recommended remedial actions to 
remove or otherwise limit the spread of significant colonization of invasive plant species 
will be noted in the monitoring reports.  
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Appendix A 

Wetland Replication Area Plans 
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RECONSTRUCT RUNWAY 14-32
SEE C1.1 AND C1.2
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SEE W1.1
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BACKFILLED WITH WETLAND SOIL

WETLAND SOIL

CHISEL PLOWED
SUBGRADE

MIN. 2X ROOT BALL

PLANT FLUSH

SLOW RELEASE
OSMOCOTE FERTILIZER AS

APPROVED BY THE WETLAND
SPECIALIST

ROOTBALL

SCARIFY BOTTOM
OF PIT TO 6"

4' 6'

MOUND

15
' -

 2
0'

(T
YP

.)

15' - 20'

(TYP.)

15' - 20'
(TYP.)

SIDE OF MOUND
PIT

4' 6' 4' 6' 4' 6' 4'
MOUND SIDE OF MOUND PIT SIDE OF MOUND SIDE OF MOUNDMOUND PIT

3:1 (TYP.)

1'
1'

1'

12" LAYER OF HYDRIC SOIL
SUBGRADE SOIL

FINISHED GRADE

EXISTING
WETLANDS DO NOT

DISTURB

EXISTING WETLANDS WETLAND REPLICATION AREA

ROCKS AND BOULDERS UNCOVERED DURING
EXCAVATION MAY BE LEFT IN PLACE PROVIDED
THEY DO NOT SIGNIFICANTLY DECREASE THE
PLANTABLE AREA OF THE REPLICATION SITE

PIT AND MOUND MICRO-GRADING IN
SUBGRADE THROUGHOUT ENTIRE

REPLICATION AREA AS DIRECTED BY
THE WETLAND SPECIALIST PER

DETAILS (THIS SHEET) AND
WETLAND REPLICATION AREA

CONSTRUCTION NOTES (SEE G1.3)

EXCAVATE EXISTING UPLAND TO
GRADES AS SHOWN ON PLANS AND
PER WETLAND REPLICATION AREA
CONSTRUCTION NOTES
SEE G1.3

INSTALL COMPOST
FILTER SOCKS
SEE C3.1

PROPOSED GRADE

INSTALL 12" LAYER OF HYDRIC
SOILS

INSTALL WETLAND SEED
MIX OR EQUIV. (SEE G1.3)
AND EROSION CONTROL
MATTING (SEE C3.1)

PIT AND MOUND TOPOGRAPHY DETAIL
SCALE: N.T.S.

WETLAND REPLICATION TYPICAL SECTION
SCALE:  N.T.S.

WORK ZONE

EDGE OF WETLAND (TYP.)

EXISTING GRADE

SHRUB PLANTING DETAIL
SCALE: N.T.S.

CONTRACTOR ACCESS ROUTE
FOR WETLAND REPLICATION
CONSTRUCTION

PREVIOUSLY APPROVED

GRAVEL ACCESS ROAD

WETLAND REPLICATION AREAS
SCALE: 1" = 20'

PREVIOUSLY APPROVED
WETLAND REPLICATION AREA

COMPOST FILTER
SOCK (TYP.)

SEE C3.1

DESIGN GRADE
(10:1-20:1 SLOPE TYP.)

INITIAL SUBGRADE 12-18"
BELOW DESIGN GRADE

N

PROPOSED WETLAND
REPLICATION AREA
APPROX. 1,920 SF

SEE SHEET W1.2

312 SF TEMPORARY
WETLAND IMPACTS

NEW PLAINVILLE ROAD
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PREVIOUSLY APPROVED WETLAND REPLICATION AREA

LIMITS OF PROPOSED GRADING

WETLAND REPLICATION AREA FOR ROFA GRADING
APPROX. 1,920 SF

PREVIOUSLY APPROVED

GRAVEL CONSTRUCTION ACCESS ROAD

N

SWAMP MATS FOR TEMPORARY
WETLAND CROSSING

312 SF TEMPORARY WETLAND
IMPACTS

INSTALL SILT FENCE
AND HAYBALES (TYP.)

CITY OF NEW BEDFORD
PROPERTY LINE (TYP.)

PROPOSED WETLAND REPLICATION AREA
INSTALL 10 RED MAPLE (ACER RUBRUM), 15 HIGHBUSH

BLUEBERRY (VACCINUM CORYMBOSUM), 15 BEBB'S
WILLOW (SALIX BEBBIANA), 15 SWEETPEPPER BUSH

(CLETHRA ALNIFOLIA). PLANT HEIGHT SHALL BE 4'-6'
AND SHALL BE SPACED APPROXIMATELY 6' APART.

10
5

20
1"

 =
 1

0'
0
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WETLAND REPLICATION AREA CONSTRUCTION NOTES:

1. CONSTRUCTION OF THE WETLAND REPLICATION AREA SHALL OCCUR UNDER THE DIRECT SUPERVISION OF AN
EXPERIENCED AND QUALIFIED WETLAND SCIENTIST (THE “WETLAND SPECIALIST” OR “WS”).  AS MAY BE
NECESSARY, THE WS HAS THE AUTHORITY TO REQUIRE FIELD ADJUSTMENTS DURING CONSTRUCTION OF THE
WETLAND REPLICATION AREA IN ORDER TO MEET MITIGATION GOALS THAT SUPPORT THE DEVELOPMENT OF A
WOODED SWAMP HABITAT.  FIELD ADJUSTMENTS MAY INCLUDE BUT ARE NOT NECESSARILY LIMITED TO
MODIFICATIONS TO SUB-GRADES, FINAL GRADES, HYDROLOGIC INPUTS, MICRO-TOPOGRAPHY, EROSION
CONTROLS, AND OTHER HABITAT FEATURES, AND PLANTINGS (SPECIES AND PLACEMENT) BASED ON SITE
SPECIFIC CONDITIONS AT THE TIME OF CONSTRUCTION.

2. PROJECT SURVEYORS WORKING FOR THE SITE CONTRACTOR SHALL RE-ESTABLISH AND RE-LABEL WETLAND
FLAGS AS PER PERMIT DRAWINGS USING WOODEN STAKES INSTALLED AROUND THE PERIMETER OF THE
WETLAND REPLICATION AREA.  PROJECT SURVEYORS SHALL ALSO STAKE OUT THE LIMITS OF THE PROPOSED
WETLAND REPLICATION AREA AND TEMPORARY CONSTRUCTION ACCESS ROADS.  THE STAKES SHALL REMAIN
IN PLACE UNTIL WETLAND VEGETATION HAS BECOME FULLY ESTABLISHED.  THIS WORK SHALL OCCUR BEFORE
CONSTRUCTION OF THE REPLICATION AREA COMMENCES.

3. PRIOR TO COMMENCING GRADING AND CLEARING WORK, A ROW OF COMPOST FILTER SOCKS SHALL BE
INSTALLED INSIDE THE WETLAND LINE IMMEDIATELY ADJACENT TO THE INTERFACE BETWEEN THE EXISTING
WETLAND AND PROPOSED REPLICATION SITE.  INSTALLING THE FILTER SOCKS IN THIS MANNER WILL ENABLE
THE SITE CONTRACTOR TO PROPERLY “TIE IN" THE PROPOSED CONTOURS WITH THE EXISTING CONTOURS IN
THE ADJACENT BVW AND AVOIDS THE CREATION OF A BERM.  THE INTERFACE / TIE-IN BETWEEN THE
REPLICATION AREA AND ADJACENT WETLAND SHALL BE NATURAL USING GENTLE SLOPES.

4. THE SITE CONTRACTOR SHALL PROVIDE THE CONSERVATION COMMISSION OR ITS DESIGNATED AGENT WITH A
MINIMUM OF FIVE (5) CALENDAR DAYS ADVANCE WRITTEN NOTICE (VIA EMAIL) TO PROVIDE AN OPPORTUNITY
FOR INSPECTIONS DURING EACH OF THE FOLLOWING REPLICATION AREA CONSTRUCTION MILESTONES: (1)
PRIOR TO COMMENCEMENT OF EXCAVATION; (2) WHEN THE REPLICATION AREA HAS BEEN EXCAVATED TO
SUB-GRADE WITH MICRO-TOPOGRAPHIC FEATURES INCORPORATED; (3) WHEN THE REPLICATION AREA HAS
BEEN GRADED TO FINAL ELEVATIONS; AND (4) DURING SEEDING/PLANTING.

5. THE REPLICATION AREA SHALL BE GRUBBED AND INITIALLY EXCAVATED TO A DEPTH APPROXIMATELY
12-INCHES BELOW THE FINAL DESIGN GRADE ELEVATIONS DEPICTED ON THE REFERENCED DRAWINGS TO
ALLOW FOR PLACEMENT OF WETLAND TOPSOIL AND CONSTRUCTION OF MICRO-TOPOGRAPHY.  IN RESPONSE
TO SUBSURFACE HYDROLOGIC CONDITIONS AT THE TIME OF CONSTRUCTION, THE SUPERVISING WS HAS THE
AUTHORITY TO MODIFY THE GRADING PLAN IN THE FIELD.  MICRO-TOPOGRAPHY (“PITS AND MOUNDS”, SEE
W1.1) SHALL THEN BE ESTABLISHED THROUGHOUT THE SUB-GRADE USING CONTINUOUS ROUGH GRADING.
THE MICRO-TOPOGRAPHY WORK SHALL ALSO OCCUR UNDER THE DIRECT SUPERVISION OF THE WS.  THE
TROUGH OF A DEPRESSION/PIT SHALL BE CONTINUOUS WITH THE CREST OF A MOUND, WHICH SHALL BE
CONTINUOUS WITH THE TROUGH OF THE NEXT DEPRESSION/PIT.  THE ENTIRE WETLAND REPLICATION AREA
SHALL BE SCULPTED USING THE PIT-AND-MOUND METHOD WHERE THE FEATURES VARY IN SIZE BUT IN
GENERAL AVERAGE 12-INCHES IN HEIGHT FROM THE TOP OF THE CREST ON THE MOUND TO THE BOTTOM OF
THE TROUGH IN THE PIT.  THE WIDTH OF THE CONSTRUCTED MOUNDS SHALL BE DETERMINED IN THE FIELD IN
CONSULTATION WITH THE WS.  ROUGHLY 50 PERCENT OF THE SURFACE AREA OF THE REPLICATION SITE
SHALL BE MOUNDS AND 50 PERCENT SHALL BE PITS.  ROCKS AND BOULDERS UNCOVERED DURING THE
EXCAVATION MAY BE LEFT IN PLACE OR RANDOMLY RESET AT FINAL GRADE UPON APPROVAL FROM THE WS
PROVIDED THAT THEY DO NOT SIGNIFICANTLY DECREASE THE PLANTABLE AREA OF THE MITIGATION AREA.
THESE ROCKS AND BOULDERS, SHALL BE PLACED IN SUCH A WAY AS TO PROVIDE CREVICES AND CAVITIES
SUITABLE FOR USE BY WILDLIFE.

6. THE SUPERVISING WS WILL INSPECT THE SUB-GRADE OF THE REPLICATION AREAS TO ENSURE TO THE
MAXIMUM EXTENT PRACTICABLE THAT THE PROPER HYDROLOGY AND MICROTOPOGRAPHY HAVE BEEN
ESTABLISHED.  THE WS SHALL DOCUMENT THE SUBGRADE CONDITIONS IN HIS/HER FIELD NOTES INCLUDING A
DISCUSSION OF ANY RECOMMENDED FIELD ADJUSTMENTS BASED ON DIRECT FIELD OBSERVATIONS TO ACHIEVE
THE DESIRED HYDROLOGY.  IN SUPPORT OF THIS ASSESSMENT THE SITE CONTRACTOR SHALL PROVIDE AN
INTERIM AS-BUILT DRAWING SIGNED AND STAMPED BY A REGISTERED PROFESSIONAL LAND SURVEYOR OF THE
COMMONWEALTH DEPICTING SUB-GRADE CONTOURS (1-FOOT CONTOUR INTERVALS WITH REPRESENTATIVE
SPOT ELEVATIONS IN PLAN VIEW AND A MINIMUM OF TWO SECTION VIEWS) AND THE LIMITS OF THE GRADING.
THE INTERIM AS-BUILT SHALL INCLUDE A SURFACE AREA CALCULATION CONFIRMING THAT SUFFICIENT
ACREAGE HAS BEEN PROVIDED (EXCLUDING SIDE SLOPES), AS PER THE PERMITS.  LOCATIONS OF
CROSS-SECTIONS SHOULD BE INDICATED ON THE PLAN VIEW.

7. AFTER THE PROPOSED SUBGRADES AND MICRO-TOPOGRAPHY HAVE BEEN VERIFIED BY PROJECT SURVEYORS
AND THE INTERIM AS-BUILT HAS BEEN REVIEWED BY THE SUPERVISING WS, APPROXIMATELY 12 INCHES OF AN
EVENLY MIXED ORGANIC/MINERAL SOIL WILL BE PLACED WITHIN THE REPLICATION AREA BRINGING GRADES
TO THE FINAL DESIRED ELEVATIONS.  IF FEASIBLE, THE SITE CONTRACTOR MAY TRANSLOCATE SUITABLE
HYDRIC SOILS FROM THE BVW IMPACT SITE TO THE REPLICATION SITE.  SOIL AMENDMENTS FROM OFF-SITE
SOURCES WILL ALSO BE NEEDED.  THE SITE CONTRACTOR SHALL PROVIDE THE WS WITH WRITTEN
DOCUMENTATION IDENTIFYING THE SUPPLIER AND LOCATION OF THE SOURCE MATERIAL AND CERTIFICATION
THAT IT DOES NOT CONTAIN ANY SEEDS, STEMS OR ANY OTHER INVASIVE SPECIES PLANT PARTS.  THE HYDRIC
SOIL SHALL BE MADE BY MIXING PLANTABLE SOIL BORROW OR OTHER CLEAN MINERAL SOIL WITH CLEAN LEAF
COMPOST IN AN APPROXIMATELY 80:20 MIXTURE.  THE SOIL MIXTURE SHALL BE MIXED AND CONFIRMED VIA
LABORATORY ANALYSIS BEFORE PLACEMENT (SEE NOTE 8).  MINERAL SOIL CONSISTENCY SHALL BE LOOSE TO
FRIABLE AND TEXTURE SHALL BE SANDY LOAM TO SILT LOAM (AS DEFINED BY USDA TEXTURAL SOIL
CLASSIFICATION SYSTEM OR SOIL SCIENCE SOCIETY OF AMERICAN GLOSSARY OF SOIL SCIENCE TERMS).  THE
AMENDED ORGANIC MATERIAL USED WILL BE WELL OR PARTIALLY DECOMPOSED.  AS NOTED ABOVE, CLEAN
LEAF COMPOST IS THE PREFERRED SOIL AMENDMENT TO ACHIEVE THESE STANDARDS.  NOTE THAT “CLEAN”
REFERS BOTH TO A NEGLIGIBLE AMOUNT (<1%) OF PHYSICAL CONTAMINANTS SUCH AS PLASTIC AND TO THE
LACK OF CHEMICAL CONTAMINANTS THAT MIGHT POSE A HAZARD TO PLANTS OR ANIMALS.  A MINIMUM
ORGANIC CARBON CONTENT OF 12% (21 PERCENT ORGANIC MATTER) ON A DRY WEIGHT BASIS FOR SOILS
WILL BE USED IN THE WETLAND REPLICATION AREA.  THE SELECTED SITE CONTRACTOR WILL FORWARD ONE
(1) SAMPLE OF THE AMENDED SOIL MIX TO THE UNIVERSITY OF MASSACHUSETTS SOIL AND TISSUE PLANT
TESTING LABORATORY (OR EQUIVALENT QUALIFIED LABORATORY) FOR ANALYSIS CONFIRMING THAT THIS
SPECIFICATION HAS BEEN MET.  THE ANALYSIS SHALL INCLUDE A ROUTINE SOIL ANALYSIS [PH, BUFFER PH,
EXTRACTABLE NUTRIENTS (P, K, CA, MG, FE, MN, ZN, CU, B,  S), EXTRACTABLE ALUMINUM, CATION
EXCHANGE CAPACITY, PERCENT BASE SATURATION, EXTRACTABLE (AND ESTIMATED TOTAL) LEAD] AND SOIL
ORGANIC MATTER ANALYSIS [DETERMINATION OF PERCENT SOIL ORGANIC MATTER BY LOSS ON IGNITION].
THE REPRESENTATIVE GRAB SAMPLE SHALL BE COLLECTED BY THE SITE CONTRACTOR FROM A LOCATION IN
THE WETLAND TOP SOIL MIX FOLLOWING THE UMASS SOIL AND PLANT TISSUE TESTING LABORATORY
SAMPLING AND COLLECTION PROTOCOLS.  THE LAB ANALYSIS SHALL BE PROVIDED TO THE WS ALONG WITH
WRITTEN CERTIFICATION FROM THE SITE CONTRACTOR THAT THE WETLAND TOP SOIL WAS COLLECTED PER
THE REFERENCED PROTOCOL AND MEETS THE DESIRED SPECIFICATION. THE ANALYSIS AND WRITTEN
CERTIFICATION OF SAME SHALL BE PROVIDED TO THE WS PRIOR TO PLACING THE WETLAND TOP SOIL IN THE
REPLICATION AREA.

8. WETLAND TOP SOIL SHALL BE DEPOSITED IN THE REPLICATION AREA IN A MANNER THAT MINIMIZES TRAVEL
AND SUBSEQUENT COMPACTION OF THE PIT AND MOUND SUBGRADE.  SHOULD SOILS BE COMPACTED, THEY
SHALL BE LOOSENED BY A METHOD SUCH AS ROTOTILLING.

9. PRIOR TO SEEDING, THE WS SHALL INSPECT THE FINAL-GRADES OF THE REPLICATION AREA TO ENSURE TO
THE MAXIMUM EXTENT PRACTICABLE THAT THE PROPER HYDROLOGY HAS BEEN ESTABLISHED.  THE WS SHALL
DOCUMENT THE FINAL-GRADE CONDITIONS IN HIS/HER FIELD NOTES INCLUDING A DISCUSSION OF ANY
RECOMMENDED FIELD ADJUSTMENTS BASED ON DIRECT FIELD OBSERVATIONS TO ACHIEVE THE DESIRED
HYDROLOGY.  IN SUPPORT OF THIS ASSESSMENT THE SITE CONTRACTOR SHALL PROVIDE AN INTERIM
AS-BUILT DRAWING SIGNED AND STAMPED BY A REGISTERED PROFESSIONAL LAND SURVEYOR OF THE
COMMONWEALTH DEPICTING FINAL-GRADE CONTOURS (1-FOOT CONTOUR INTERVALS WITH REPRESENTATIVE
SPOT ELEVATIONS IN PLAN VIEW AND A MINIMUM OF TWO SECTION VIEWS) AND THE LIMITS OF THE GRADING.
THE INTERIM AS-BUILT SHALL INCLUDE A SURFACE AREA CALCULATION CONFIRMING THAT THE SPECIFIED
WETLAND SQUARE FOOTAGE HAS BEEN PROVIDED (EXCLUDING SIDE SLOPES), AS PER THE PERMITS AND
DESIGN DRAWINGS.  THE CROSS-SECTION VIEWS SHALL DEPICT THE PROPOSED WETLAND SUB-GRADE, FINAL
GRADE, PREDICTED HIGH AND LOW GROUND WATER ELEVATIONS (OR PERCHED GROUND WATER CONDITIONS
AS THE CASE MAY BE), AND/OR OTHER INDICATORS OF SURFACE OR GROUND WATER HYDROLOGY INCLUDING
DIRECT OBSERVATIONS AND SOIL CHARACTERISTICS.  LOCATIONS OF CROSS-SECTIONS SHOULD BE INDICATED
ON THE PLAN VIEW.

10. THE WETLAND REPLICATION AREA SHALL BE SOWN WITH THE SPECIFIED WETLAND SEED MIX (SEE
SPECIFICATION THIS SHEET) FOLLOWING THE MANUFACTURERS RECOMMENDED SEEDING RATES AND
APPLICATION GUIDELINES.  THE WETLAND SEED MIX SHALL BE SOWN WITHIN 24 HOURS OF BRINGING THE
WETLAND REPLICATION AREA TO FINAL GRADE (NO EXCEPTIONS) IN ORDER TO ENCOURAGE THE RAPID
GENERATION OF A DENSE HERBACEOUS LAYER THAT CAN LIMIT ENCROACHMENT FROM OPPORTUNISTIC
INVASIVE PLANT SPECIES.

11. THE REPLICATION AREA SIDE SLOPES SHALL BE STABILIZED WITH EROSION CONTROL MATTING (SEE C3.1) AND
THE CONSERVATION SEED MIX (SEE SPECIFICATION THIS SHEET) WITHIN 24 HOURS OF BRINGING THE
WETLAND REPLICATION AREA TO FINAL GRADE (NO EXCEPTIONS).  THE CONSERVATION SEED MIX SHALL BE
SOWN FOLLOWING THE MANUFACTURERS RECOMMENDED SEEDING RATES AND APPLICATION GUIDELINES.

12. FOLLOWING FINAL GRADING, AN ADDITIONAL ROW OF COMPOST FILTER SOCKS SHALL BE INSTALLED BY THE
SITE CONTRACTOR AROUND THE REMAINING OPEN PERIMETER OF THE WETLAND REPLICATION AREA TO
PREVENT SEDIMENTATION FROM THE ACTIVE CONSTRUCTION WORK ZONE AND ACCESS WHILE THE SEEDS
GERMINATE.  CONSTRUCTION ACCESS ROUTES LEADING TO THE REPLICATION AREA SHALL BE STABILIZED
WITH AN APPROPRIATE CONSERVATION SEED MIX, AS NECESSARY.

13. IF THE SITE IS EXCAVATED TO THE SUB GRADE IN THE FALL AND DELAY IS INEVITABLE, CONSIDERATION SHALL
BE GIVEN TO STABILIZING THE SITE FOR WINTER, AND CONDUCTING FINAL GRADING IN THE SPRING.  THE
SITE CONTRACTOR SHALL PROVIDE A WRITTEN INTERIM OVERWINTERING STABILIZATION PLAN FOR REVIEW
AND APPROVAL BY THE WS.

14. AT LEAST 75% OF THE SURFACE AREA OF THE REPLICATION AREA SHALL BE ESTABLISHED WITH NATIVE
WETLAND PLANT SPECIES WITHIN TWO (2) GROWING SEASONS AFTER ALL THE PLANTING IS COMPLETE.

15. THE EROSION CONTROL BARRIERS SHALL BE DISASSEMBLED AND PROPERLY DISPOSED OF BY THE SITE
CONTRACTOR AFTER THE REPLICATION AREA IS DEEMED STABLE BY THE WS IN CONSULTATION WITH THE RE.
SEDIMENT COLLECTED BY THESE DEVISES SHALL BE REMOVED AND DISPOSED OF IN A MANNER THAT PREVENTS
EROSION AND TRANSPORT TO A WATERWAY OR WETLAND.

16. DUE TO UNPREDICTABILITY OF SHORT TERM LOCAL HYDROLOGIC CONDITIONS AND THE NEED FOR
ADDITIONAL CARE TO ESTABLISH NEW PLANTINGS THE SITE CONTRACTOR SHALL IRRIGATE THE SEED, AS
NECESSARY AND AS DIRECTED BY THE RE OR WS, DURING THE FIRST GROWING SEASON AFTER PLANTING.
IRRIGATION SHALL BE PERFORMED WITH A WATER TRUCK OR OTHER APPROVED MEASURE.

NEW ENGLAND ROADSIDE MATRIX WET MEADOW SEED MIX™ (OR APPROVED EQUAL) FOR
WETLAND REPLICATION SITE

THE NEW ENGLAND ROADSIDE MATRIX MIXES ARE DESIGNED FOR USE ALONG ROADS AND HIGHWAYS. THESE MIXES ARE UNUSUAL IN
THAT THEY CONTAIN NATIVE GRASSES, WILDFLOWERS, AND SHRUBS THAT ARE BLENDED TOGETHER AS A NATIVE MATRIX SEED MIX.
THESE MIXES MAY BE APPLIED BY HYDROSEEDING, OR BY MECHANICAL SPREADER. ALWAYS APPLY ON A CLEAN, WED-FREE SEED
BED. AFTER SOWING, LIGHTLY RAKE OR ROLL THE SITE TO IMPROVE SEED-TO-SOIL CONTACT. BEST RESULTS ARE OBTAINED WITH A
MID-LATE SPRING SEEDING.SUMMER SEEDING WILL BENEFIT FROM A LIGHT MULCHING OF CLEAN, WEED-FREE STRAW TO CONSERVE
SOIL MOISTURE. APPLICATION RATE = 35 LBS/ACRE.

SPECIES:

GRASSES
RIVERBANK WILD RYE, (ELYMUS RIPARIUS), VIRGINIA WILD RYE, (ELYMUS VIRGINICUS), FOWL BLUEGRASS, (POA PALUSTRIS),
CREEPING RED FESCUE, (FESTUCA RUBRA), SWITCH GRASS, (PANICUM VIRGATUM), SMOOTH PANIC GRASS, (PANICUM
DICHOTOMIFLORUM), LURID SEDGE, (CAREX LURIDA), BLUNT BROOM SEDGE, (CAREX SCOPARIA), TICKLEGRASS (AGROSTIS SCABRA),
GREEN BULRUSH, (SCIRPUS ATROVIRENS).

WILDFLOWERS
BLUE VERVAIN, (VERBENA HASTATE), BUR MARIGOLD, (BIDENS ARISTOSA), SWAMP MILKWEED, (ASCLEPIAS INCARNATA), NEW
ENGLAND ASTER, (SYMPHYOTRICHUM NOVAE-ANGLIAE), BONESET, (EUPATORIUM PERFOLIATUM), NEW YORK IRONWEED, (VERNONIA
NOVEBORACENSIS), SPOTTED JOE PYE WEED, (EUTROCHIUM MACULATUM), FLAT TOPPED/UMBRELLA ASTER, (ASTER UMBELLATUS),
SQUARE STEMMED MONKEY FLOWER, (MIMULUS RINGENS).

SHRUBS
SILKY DOGWOOD, (CORNUS AMOMUM), ARROW WOOD VIBURNUM, (VIBURNUM DENTATUM), ELDERBERRY, (SAMBUCUS CANADENSIS),
RED-OSIER DOGWOOD, (CORNUS SERICEA).

THE SITE CONTRACTOR SHALL SUBMIT CERTIFICATION OF COMPLIANCE FOR THE WETLAND SEED MIX TO THE RE AND WS PRIOR TO
PLACING THE SEED IN THE REPLICATION AREA.  A MANUFACTURER'S CERTIFICATE OF COMPLIANCE TO THE SPECIFICATION SHALL BE
SUBMITTED BY THE MANUFACTURER WITH EACH SHIPMENT OF SEED.  THESE CERTIFICATES SHALL INCLUDE THE GUARANTEED
PERCENTAGES OF PURITY, WEED CONTENT AND GERMINATION OF THE SEED AND ALSO THE NET WEIGHT AND DATE SHIPPED.  NO
SEED MAY BE SOWN UNTIL THE CONTRACTOR HAS SUBMITTED CERTIFICATES.

NEW ENGLAND CONSERVATION/WILDLIFE MIX™ (OR APPROVED EQUIVALENT) FOR
WETLAND REPLICATION AREA SIDESLOPES & ADJACENT UPLAND BUFFER ZONE

THE NEW ENGLAND CONSERVATION/WILDLIFE MIX™ PROVIDES A PERMANENT COVER OF GRASSES, WILDFLOWERS, AND LEGUMES.
FOR BOTH GOOD EROSION CONTROL AND WILDLIFE HABITAT VALUE. THE MIX IS DESIGNED TO BE A NO MAINTENANCE SEEDING, AND
IS APPROPRIATE FOR CUT AND FILL SLOPES, DETENTION BASIN SIDE SLOPES, AND DISTURBED AREAS ADJACENT TO COMMERCIAL
AND RESIDENTIAL PROJECTS.  APPLICATION RATE = 1 LB/1,750 SQ. FT.

SPECIES (TYP.): VIRGINIA WILD RYE, (ELYMUS VIRGINICUS), LITTLE BLUESTEM, (SCHIZACHYRIUM SCOPARIUM), BIG BLUESTEM,
(ANDROPOGON GERARDII), CREEPING RED FESCUE, (FESTUCA RUBRA), SWITCH GRASS, (PANICUM VIRGATUM), PARTRIDGE PEA,
(CHAMAECRISTA FASCICULATA), DEER TONGUE, (PANICUM CLANDESTINUM), INDIAN GRASS, (SORGHASTRUM NUTANS), OX EYE
SUNFLOWER, (HELIOPSIS HELIANTHOIDES), COMMON MILKWEED, (ASCLEPIAS SYRIACA), SPOTTED JOE PYE WEED, (EUPATORIUM
MACULATUM), GRASS LEAVED GOLDENROD, (EUTHAMIA GRAMINIFOLIA), BLUE VERVAIN, (VERBENA HASTATA), NEW ENGLAND
ASTER, (ASTER NOVAE-ANGLIAE), EARLY GOLDENROD, (SOLIDAGO JUNCEA).

THE SITE CONTRACTOR SHALL SUBMIT CERTIFICATION OF COMPLIANCE FOR THE SLOPE SEED MIX TO THE RE AND WS PRIOR TO
PLACEMENT ON THE SLOPES OR RESTORED ACCESS ROADS.  A MANUFACTURER'S CERTIFICATE OF COMPLIANCE TO THE
SPECIFICATION SHALL BE SUBMITTED BY THE MANUFACTURER WITH EACH SHIPMENT OF SEED.  THESE CERTIFICATES SHALL INCLUDE
THE GUARANTEED PERCENTAGES OF PURITY, WEED CONTENT AND GERMINATION OF THE SEED AND ALSO THE NET WEIGHT AND
DATE SHIPPED.  NO SEED MAY BE SOWN UNTIL THE CONTRACTOR HAS SUBMITTED CERTIFICATES.

UPLAND SEED MIX

SEED
THE SPECIES AND APPLICATION RATES OF GRASS, LEGUME, AND COVER-CROP SEED FURNISHED SHALL BE THOSE STIPULATED AS
FOLLOWS:

SEED MINIMUM SEED PURITY      MINIMUM GERMINATION RATE OF APPLICATION
     (PERCENT)              (PERCENT)                  LB./1,000 S.F.

K31 TALL FESCUE 85 80 5
RED FESCUE (CREEPING) 85 80 5
WINTER RYE 85 80 5

SEED SHALL CONFORM TO THE REQUIREMENTS OF FED. SPEC. JJJ-S-181.

SEEDING SHALL NOT BE DONE DURING WINDY WEATHER OR ON TOP OF FROZEN OR EXCESSIVELY WET GROUND.

REGARDLESS OF THE TIME OF SEEDING, THE CONTRACTOR SHALL BE RESPONSIBLE FOR A FULL GROWTH OF GRASS.  WHEN
DIRECTED THE CONTRACTOR SHALL REFERTILIZE, RESEED, AND REMULCH AREAS ON THE PROJECT THAT DO NOT DEVELOP A
SATISFACTORY GROWTH OF GRASS.

LIME
LIME SHALL BE GROUND LIMESTONE CONTAINING NOT LESS THAN 85% OF TOTAL CARBONATES, AND SHALL BE GROUND TO SUCH
FINENESS THAT 90% WILL PASS THROUGH A NO. 20 MESH SIEVE AND 50% WILL PASS THROUGH A NO. 100 MESH SIEVE. COARSER
MATERIAL WILL BE ACCEPTABLE, PROVIDING THE RATES OF APPLICATION ARE INCREASED TO PROVIDE NOT LESS THAN THE
MINIMUM QUANTITIES AND DEPTH SPECIFIED IN THE SPECIAL PROVISIONS ON THE BASIS OF THE TWO SIEVE REQUIREMENTS
ABOVE. DOLOMITIC LIME OR A HIGH MAGNESIUM LIME SHALL CONTAIN AT LEAST 10% OF MAGNESIUM OXIDE. LIME SHALL BE
APPLIED AT THE RATE OF 1 TON PER ACRE. ALL LIMING MATERIALS SHALL CONFORM TO THE REQUIREMENTS OF ASTM C 602.

FERTILIZER
FERTILIZER SHALL BE STANDARD COMMERCIAL FERTILIZERS SUPPLIED SEPARATELY OR IN MIXTURES CONTAINING THE
PERCENTAGES OF TOTAL NITROGEN, AVAILABLE PHOSPHORIC ACID, AND WATER-SOLUBLE POTASH. THEY SHALL BE APPLIED AT
THE RATE AND TO THE DEPTH SPECIFIED HEREIN, AND SHALL MEET THE REQUIREMENTS OF FED. SPEC. A-A-1909 AND APPLICABLE
STATE LAWS. THEY SHALL BE FURNISHED IN STANDARD CONTAINERS WITH NAME, WEIGHT, AND GUARANTEED ANALYSIS OF
CONTENTS CLEARLY MARKED THEREON. NO CYANAMIDE COMPOUNDS OR HYDRATED LIME SHALL BE PERMITTED IN MIXED
FERTILIZERS. THE FERTILIZERS MAY BE SUPPLIED IN ONE OF THE FOLLOWING FORMS:

A. A DRY, FREE-FLOWING FERTILIZER SUITABLE FOR APPLICATION BY A COMMON FERTILIZER SPREADER;
B. A FINELY-GROUND FERTILIZER SOLUBLE IN WATER, SUITABLE FOR APPLICATION BY POWER SPRAYERS; OR
C. A GRANULAR OR PELLET FORM SUITABLE FOR APPLICATION BY BLOWER EQUIPMENT.

FERTILIZERS SHALL BE 19-19-19 COMMERCIAL FERTILIZER AND SHALL BE SPREAD AT THE RATE OF 250 LB. PER ACRE.

MULCH
MULCH SHALL BE COMMERCIALLY AVAILABLE CELLULOSE-FIBER MULCH SUITABLE FOR USE IN SPRAY APPLICATIONS.  IT SHALL
CONSIST OF ELONGATED VIRGIN WOOD FIBERS CAPABLE OF PRODUCING A STRONG YELLOW-BROWN REACTION WITH GRAFF C
STAIN FOR PRESENCE OF LIGNING IN ACCORDANCE WITH TAPPI TEST T 401 OS-74.  THE ASH CONTENT SHALL NOT EXCEED 2.0
PERCENT. THE MATERIAL SHALL BE NON-TOXIC TO PLANTS AND ANIMALS UPON CONTACT AND SHALL CONTAIN A GREEN COLOR
SUFFICIENT TO PROVIDE A DEFINITE CONTRAST WITH THE GROUND SURFACE FOR MEETING PURPOSES.

PLANTING NOTES:

1. PLANT MATERIAL SHALL BE FURNISHED AND INSTALLED AS INDICATED; INCLUDING ALL LABOR, MATERIALS,
PLANTS, EQUIPMENT, INCIDENTALS, AND CLEAN-UP.

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PLANTING AT CORRECT GRADES AND ALIGNMENT, LAYOUT TO
BE APPROVED BY WETLAND SPECIALIST AND/OR THE CONSERVATION COMMISSION PRIOR TO INSTALLATION.

3. PLANTS SHALL BE TYPICAL OF THEIR SPECIES AND VARIETY; HAVE NORMAL GROWTH HABITS; WELL DEVELOPED
BRANCHES, DENSELY FOLIATED, VIGOROUS ROOT SYSTEMS AND BE FREE FROM DEFECTS AND INJURIES.
UNSUITABLE SPECIMENS WILL BE REJECTED AND REPLACED WITH SUITABLE SPECIMENS  ALL WOODY PLANT
STOCK WILL EITHER BE BARE-ROOT OR CONTAINER-GROWN.

5. CONTRACTOR SHALL REPORT ANY SOIL OR DRAINAGE CONDITIONS CONSIDERED DETRIMENTAL TO THE GROWTH
OF PLANT MATERIAL TO THE OWNER.

6. ALL PLANT MATERIAL SHALL BE GUARANTEED BY THE CONTRACTOR TO BE IN VIGOROUS GROWING CONDITION.
PROVISIONS SHALL BE MADE FOR A GROWTH GUARANTEE OF AT LEAST ONE YEAR FROM THE DATE OF
ACCEPTANCE FOR TREES AND SHRUBS. REPLACEMENTS SHALL BE MADE AT THE BEGINNING OF THE FIRST
SUCCEEDING PLANTING SEASON. ALL REPLACEMENTS SHALL HAVE A GUARANTEE EQUAL TO THAT STATED
ABOVE.

7. INSOFAR AS IT IS PRACTICABLE, PLANT MATERIAL SHALL BE PLANTED ON THE DAY OF DELIVERY. IN THE EVENT
THIS IS NOT POSSIBLE, THE CONTRACTOR SHALL PROTECT STOCK NOT PLANTED. PLANTS SHALL NOT REMAIN
UNPLANTED FOR LONGER THAN A THREE DAY PERIOD AFTER DELIVERY. ANY PLANTS NOT INSTALLED DURING
THIS PERIOD WILL BE REJECTED.

8. QUALITY AND SIZE OF PLANTS, SPREAD OF ROOTS, AND SIZE OF BALLS SHALL BE IN ACCORDANCE WITH ANSI
260 (REV. 1980) "AMERICAN STANDARD FOR NURSERY STOCK" AS PUBLISHED BY THE AMERICAN ASSOCIATION OF
NURSERYMEN, INC.

9. ALL PLANTS SHALL BE PLANTED IN TRANSPORTED TOP SOIL THAT IS THOROUGHLY WATERED AND TAMPED AS
BACK FILLING PROGRESSES.  PLANTING MIX TO BE AS SHOWN ON PLANTING DETAILS. RAISE AND REPLANT ANY
PLANT WHICH SETTLES MORE THAN 2" AFTER PLANTING AND WATERING.

10. FERTILIZER FOR WOODY PLANTS SHALL BE SLOW RELEASE, PELLITIZED AND SUITABLE FOR RELEASE UNDER
SATURATED SOIL CONDITIONS. FERTILIZER SHALL BE OSMOCOTE 18-5-11, 12-14 MONTH RELEASE OR EQUAL.

11. PLANTS SHALL NOT BE BOUND WITH WIRE OR ROPE AT ANY TIME SO AS TO DAMAGE THE BARK OR BREAK
BRANCHES. PLANTS SHALL BE HANDLED FROM THE BOTTOM OF THE BALL ONLY.

12. PLANTING OPERATIONS SHALL BE PERFORMED DURING PERIODS WITHIN THE PLANTING SEASON WHEN
WEATHER AND SOIL CONDITIONS ARE SUITABLE ANDACCORDANCE WITH ACCEPTED PRACTICE. PLANTS SHALL
NOT BE INSTALLED IN TOPSOIL THAT IS IN A MUDDY OR FROZEN CONDITION.

13. NO PLANT, EXCEPT GROUND COVERS, SHALL BE PLANTED LESS THAN TWO FEET FROM EXISTING STRUCTURES
AND SIDEWALKS.

14. SET ALL PLANTS PLUMB AND STRAIGHT. LOCATE PLANT IN THE CENTER OF THE PIT.
15. ALL DEADWOOD, SUCKERS, AND BROKEN OR BADLY BRUISED BRANCHES SHALL BE REMOVED. CONTAINER

GROWN PLANTS SHALL NOT BE THINNED.
NEW PLANTING AREAS SHALL BE ADEQUATELY IRRIGATED OR WATERED TO ESTABLISH THE PROPOSED PLANTS
AND SEED AREAS.

16. WETLAND AREAS SHALL BE PLANTED WITH NEW ENGLAND WETMIX SEED MIX, APPLIED AT A RATE OF 1.0 LBS.
PER 2,500 S.F. AS MANUFACTURED BY NEW ENGLAND WETLAND PLANTS, INC. OR EQUAL.
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Appendix B  
Site Photographs 

New Bedford Regional Airport, Runway 14/32 Redevelopment Project 

Replication Area Report  

Photo 1: View of emergent impact area and thicket of multiflora rose.  
View of drainage swale. 

Photo  2: View of drainage swale and impact area under multiflora rose, the 
swale tapers into a wall of common reed.  



Appendix B  
Site Photographs 

New Bedford Regional Airport, Runway 14/32 Redevelopment Project 

Replication Area Report  

Photo 3:  View of proposed replication area.  This area will be tied into the 
existing wetland line, a flag is observable along the right side of the photo.  

Photo  4:  View of upland forest adjacent to the proposed replication area.  This 
area is not owned by the Airport and would require removal of trees  and grading.   
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US Army Corps of Engineers       Northcentral and Northeast Region –  

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:   City/County:     Sampling Date:  

Applicant/Owner:   State:            Sampling Point:

Investigator(s):     Section, Township, Range:     

Landform (hillslope, terrace, etc.):   Local relief (concave, convex, none):

Slope (%):                        Lat:                                                                  Long:               Datum:              

Soil Map Unit Name:        NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes          No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology   significantly disturbed?            Are “Normal Circumstances” present?   Yes      No            

Are Vegetation            , Soil             , or Hydrology   naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes     No 

If yes, optional Wetland Site ID:     
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)   Surface Soil Cracks (B6) 

  Surface Water (A1)   Water-Stained Leaves (B9)   Drainage Patterns (B10) 
  High Water Table (A2)   Aquatic Fauna (B13)   Moss Trim Lines (B16) 
  Saturation (A3)   Marl Deposits (B15)   Dry-Season Water Table (C2) 
  Water Marks (B1)   Hydrogen Sulfide Odor (C1)   Crayfish Burrows (C8) 
  Sediment Deposits (B2)   Oxidized Rhizospheres on Living Roots (C3)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)   Presence of Reduced Iron (C4)   Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)   Recent Iron Reduction in Tilled Soils (C6)   Geomorphic Position (D2) 
  Iron Deposits (B5)   Thin Muck Surface (C7)   Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)   FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No     Depth (inches):
Water Table Present?  Yes             No     Depth (inches):
Saturation Present?    Yes             No     Depth (inches):
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

New Bedford Regional Airport ROFA Project New Bedford 9/22/16
New Bedford Regional Airport MA DP-1

A. Atwell, R. Sommers LRR R
depression none

0
Hinckley loamy sand, 3 to 8 percent slopes PFO

✔

✔

✔

✔

✔

✔

✔

✔

✔

Impact area data plot. Data plot was conducted during drought conditions.

✔

✔

✔

✔

✔

✔

0-2
6

0

Standing water covered approximately 10% of the data plot area, reaching up to 2 inches deep in
spots.
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VEGETATION – Use scientific names of plants. Sampling Point:

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:   (A) 

Total Number of Dominant    
Species Across All Strata:    (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:   (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:            Multiply by:       
OBL species    x 1 = 
FACW species    x 2 = 
FAC species    x 3 = 
FACU species    x 4 = 
UPL species    x 5 = 
Column Totals:     (A)   (B) 

         Prevalence Index  = B/A =   

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height. 

Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:  )                      % Cover    Species?     Status   

1.

2.

3.

4.

5.

6.

7.

 = Total Cover 

Sapling/Shrub Stratum   (Plot size:  ) 

1.

2.

3.

4.

5.

6.

7.

 = Total Cover 

Herb Stratum   (Plot size:              ) 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

 = Total Cover 

Woody Vine Stratum   (Plot size:  ) 

1.

2.

3.

4.

 = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes              No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

DP-1

30'
Quercus rubra 5 Y FACU 3

5

60%

15'
5

Vaccinium corymbosum
Salix bebbiana
Rosa multiflora

5
10
15
10

N
Y
Y
Y

FACW
FACW
FACW
FACU

Fraxinus pennsylvanica

5'
40

Parthenocissus quinquefolia
Toxicodendron radicans

95
2
T

Y
N
N

FACW
FACU
FAC

Phragmites australis

30'
97

✔
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SOIL Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features      
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture    Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Polyvalue Below Surface (S8) (LRR R,   2 cm Muck (A10) (LRR K, L, MLRA 149B) 
  Histic Epipedon (A2)            MLRA 149B)   Coast Prairie Redox (A16) (LRR K, L, R) 
  Black Histic (A3)   Thin Dark Surface (S9) (LRR R, MLRA 149B)   5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
  Hydrogen Sulfide (A4)   Loamy Mucky Mineral (F1) (LRR K, L)   Dark Surface (S7) (LRR K, L) 
  Stratified Layers (A5)   Loamy Gleyed Matrix (F2)   Polyvalue Below Surface (S8) (LRR K, L) 
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3)   Thin Dark Surface (S9) (LRR K, L) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6)   Iron-Manganese Masses (F12) (LRR K, L, R) 
  Sandy Mucky Mineral (S1)   Depleted Dark Surface (F7)   Piedmont Floodplain Soils (F19) (MLRA 149B) 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)   Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
  Sandy Redox (S5)   Red Parent Material (TF2) 
  Stripped Matrix (S6)   Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)   Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:             

     Depth (inches): Hydric Soil Present?     Yes            No         

Remarks: 
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Wildlife Habitat Evaluation  

 



WILDLIFE HABITAT EVALUATION 

1.0 Introduction 

This Wildlife Habitat Evaluation (“WHE”) has been prepared by Epsilon Associates, Inc. 
(“Epsilon”) in support of the New Bedford Regional Airport Runway 14/32 Redevelopment 
Project (“Project”).  Unavoidable wetland resource area impacts associated with a portion of 
the Runway Object Free Area (“ROFA”) include the permanent fill of approximately 1,280 
square feet of Bordering Vegetated Wetlands (“BVW”), 72 linear feet of Inland Bank 
(“bank”), and 60 square feet of Land Under Water (“LUW”). To mitigate these impacts the 
Airport proposes to construct an approximately 1,920 square foot wetland replication area. 

The Massachusetts Wetlands Protection Act (“WPA”) regulations require that WHE be 
conducted when a proposed project will alter Inland Bank or Land Under Water beyond 
the thresholds permitted under 310 CMR 10.54(4)(a)5 and 10.56(4)(a)4.  The Massachusetts 
Department of Environmental Protection (“MassDEP”) guidance manual entitled 
Massachusetts Wildlife Habitat Protection Guidance for Inland Wetlands provides 
thresholds for size of alteration within Bank and LUW.  Wildlife habitat evaluations are not 
required for projects with alterations below the specific thresholds within those resource 
areas. BVW does not have a threshold. Impacts must be replicated in a manner that will 
function similar to the area that will be lost. The threshold for Bank is: 

 10% of the length of bank on a single lot or 50 linear feet (whichever is less) 

In this case, the threshold for Bank is exceeded, as 72 linear feet of Bank are proposed to be 
altered. Therefore, a wildlife habitat evaluation is required.  BVW was also assessed.   

Under the WPA, wildlife habitat is defined as: 

“Those areas, which due to their plant community composition and structure, 
hydrologic regime or other characteristics, provide important food, shelter, 
migratory or overwintering areas, or breeding areas for wildlife.”    

Thus, the presence of wildlife in a wetland resource area is not the sole factor in evaluating 
wildlife habitat value. Plant community composition and structure, hydrologic regime, or 
other characteristics providing “important” features for wildlife must be present. 
Specifically, it is wetland habitat value and not a particular wildlife species (with the 
exception of rare species) that is protected by the WPA.  Inland wetland resource areas are 
presumed to be significant for protection of wildlife habitat with only a few minor 
exceptions associated with Land Subject to Flooding. 

The WHE described herein was conducted by Epsilon to (1) assess and quantify the extent 
of impacts to wetland resource areas, (2) to identify important wildlife habitat features as 
defined by the WPA regulations, (3) to provide a basis for mitigation design for unavoidable 
impacts, and (4) to demonstrate that adverse effects will be avoided because the Project will 
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not substantially reduce the capacity of the site to provide the important wildlife habitat  
functions identified under 310 CMR 10.60(2). The evaluation conducted by Epsilon 
conforms to the Massachusetts Wildlife Habitat Protection Guidance for Inland Wetlands, 
published and distributed by the MassDEP in March 2006 and 310 CMR 10.60.1 

On October 5, 2016, Epsilon visited the Project site to collect data and evaluate wildlife 
habitat within wetland resource areas that will be affected by the proposed Project.  The 
personnel conducting the evaluation meet the qualifications criteria identified at 310 CMR 
10.60(1)(b) and collectively over the years have conducted numerous evaluations using 
MassDEP protocols.  This report includes field forms describing wildlife habitat data 
collected during the field survey work, identified as Appendix B – Detailed Wildlife Habitat 
Evaluation.  

As discussed below, the wildlife habitat evaluation demonstrates that important habitat 
features exist on the site and within the affected wetland resource areas, but that adverse 
effects will be avoided because the Project will not substantially reduce the capacity of the 
site or the affected resource areas to provide the important wildlife habitat functions (i.e. 
those listed in 310 CMR 10.60(2) including food, shelter, migratory and breeding areas).  
This “no substantial reduction” standard is met where “important wildlife habitat functions 
are substantially restored” during Project construction, or it is otherwise demonstrated that 
“the proposed alterations will have no adverse effects on wildlife habitat” because the 
important features identified in a particular study area (e.g., food producing shrubs, 
burrowable soils, dense herb cover or large woody debris) are common to the site, so that 
the number of habitat features lost are insignificant when compared to the amount of similar 
habitat that will remain.  The guidance document further explains that, by ensuring that 
important habitat features are identified and adverse impacts are avoided or minimized and 
mitigated, the goal of no adverse effect will be met.  See Preface to 1987 Revisions, § III, B, 
para. first; DEP’s Massachusetts Wildlife Habitat Protection Guidance for Inland Wetlands, § 
V(B)(2)(b)(iii).   

Important habitat features identified in BVW that will be permanently altered by the ROFA 
fill include food producing shrubs, burrowable soils, dense herbs (cover habitat) and 
seasonal hydrology.  These important habitat features are also common to the site, 
including the remaining BVW that will not be filled.  A wetland replication plan at a 1.5:1 
replication-to-impact ratio that incorporates the referenced important wildlife habitat 
features has been developed to mitigate potential impacts to important wildlife habitat in 
BVW and the other affected resource areas including bank and LUW.  The replication plan  
 

1  The Airport is coordinating directly with the Natural Heritage and Endangered Species Program (“NHESP”) regarding 
potential impacts to state-listed rare species identified within areas of Estimated or Priority Habitat that are not 
specifically addressed in this Wildlife Habitat Evaluation as required under the Massachusetts Endangered Species 
Act (“MESA”) regulations. 
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meets to the maximum extent practicable the criteria of 310 CMR 10.60(3).  Replication of 
BVW has been designed in accordance with the Massachusetts Inland Wetland Replication 
Guidelines (MassDEP). 

2.0 Existing Site Conditions 

The specific Project location is described in detail in the separate BVW Replication Report 
and includes the ROFA, along the northern portion of the Airport. Please refer to the 
narrative (Attachment A) of the separate Notice of Intent and the figures (Attachment B of 
the NOI) for a depiction of the site. Wetland resource areas on the site include BVW, Bank, 
and LUW. There are descriptions of each of these resource areas in Section 2.2 of the NOI. 

The Massachusetts Natural Heritage and Endangered Species Program (“NHESP”) Atlas 
(MassGIS, 2008) identifies estimated and priority habitat (310 CMR 10.59) for Eastern Box 
Turtle (Terrapene carolina carolina) and Attenuated Bluet (Enallagma daeckii) within and 
adjacent to the Project area.  See Attachment B, Figure 5 of the NOI.  There are no NHESP-
mapped Certified Vernal Pools or Potential Vernal Pools within the proposed project area.  
The Applicant has continued to work closely with NHESP regarding ongoing eastern box 
turtle habitat on the Airport.  The NOI has been forwarded to the NHESP for streamlined 
review under the Wetlands Protection Act and MESA regulations.   

3.0 Wildlife Habitat Evaluation Overview 

The WPA establishes review thresholds which define the potential for a project to impact 
significant wildlife habitat. Thresholds are based on the magnitude of the impact.  A project 
with impacts below those thresholds is presumed not to impair wildlife habitat functions, 
and projects with impacts above those thresholds may require further study to determine if 
an adverse impact will result.  Epsilon used the Massachusetts Wildlife Habitat Protection  
Guidance for Inland Wetlands

2
 document which identifies when WHE’s are triggered under 

the Regulations.  Proposed work areas within wetland resource areas were evaluated using 
the Detailed Wildlife Habitat Evaluation.   

Wildlife habitat evaluations were performed to: 

♦ Assess the habitat characteristics present within the impacted resource areas; 

♦ Determine what species of amphibians, reptiles, birds, and mammals are known or 
expected to use the property for food, shelter, migratory, and over-wintering areas, 
or breeding sites; and 

♦ Analyze whether each resource area provides “important wildlife habitat functions” 
as described in WPA regulations (310 CMR 10.60 (1&2)).   

2 The complete guidance document can be reviewed athttp://www.mass.gov/dep/water/laws/wldhab.pdf. 
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Wildlife observations were made and field data were collected by Epsilon scientists 
Amanda Atwell, CPSS and Rhianna Sommers.  Data on the topography, hydrology, 
soils/substrate, plant communities, and wildlife habitat features were collected for resource 
areas within the proposed work areas.  Wildlife habitat evaluations were performed only in 
areas where grading is proposed to occur.  Performance standards are further demonstrated 
in the following sections. 

4.0 Detailed Discussion of Wildlife Habitat Evaluation Impact Areas and Findings 

Refer to Figure 4 of the NOI for the location of wildlife habitat study area referenced below. 

4.1 Bordering Vegetated Wetland 

According to the WPA (310 CMR 10.55(1)) “Bordering Vegetated Wetlands are likely to be 
significant to . . . the protection of fisheries and to wildlife habitat” because they “provide 
important food, shelter, migratory and overwintering areas, and breeding areas for many 
birds, mammals, amphibians, and reptiles.”  

A portion of BVW will be subject to unavoidable fill.  Please see the Detailed Habitat 
Evaluation Forms (Appendix B) for data that were taken at the BVW impact site and the 
complete impact site description found in the Replication Area Report, Section 2.1. 

The WHE identified the following habitat characteristics at the BVW impact site: 

♦ Wildlife food sources including berry producers, specifically multiflora rose (Rosa 
multiflora) and other food sources including willow (Salix spp.).    

♦ Dense herbaceous cover providing habitat for small mammals, amphibians, and 
reptiles.   

♦ Standing water for part of the growing season, providing habitat and food sources 
for non-breeding amphibians. 

♦ The wetland is connected to a larger wetland complex that is 25 acres or greater in 
size, providing habitat connectivity for large and smalls animals.  

♦ Significant invasion of exotic plants [e.g. multiflora rose and common reed 
(Phragmites austrailus)]. 

4.2 Inland Bank 

According to the WPA (310 CMR 10.54(1)) “Banks are likely to be significant to . . . the 
protection of fisheries and to wildlife habitat” because the “topography, plant community 
composition and structure, and soil structure of banks together provide important food, 
shelter, migratory and overwintering areas, and breeding areas for wildlife.”  
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Portions of Stream 1, described in the NOI and Replication Report will be subject to fill 
from this Project. A Detailed Wildlife Habitat Evaluation Form was completed for the 
drainage swale at the impact site. One form was completed for the drainage 
swale/intermittent stream, which included an assessment of the habitat characteristics of the 
stream for both Bank and LUW, described below. 

4.3 Land Under Water 

According to the WPA (310 CMR 10.56(1)) “Land Under Water Bodies and Waterways is 
likely to be significant to . . . the protection of fisheries and to wildlife habitat” because: 

The plant community composition and structure, hydrologic regime, topography, 
soil composition and water quality of land under water bodies and waterways 
provide important food, shelter, migratory and overwintering areas, and breeding 
areas for wildlife. Certain submerged, rooted vegetation is eaten by water fowl and 
some mammals. Some amphibians (as well as some invertebrate species eaten by 
vertebrate wildlife) attach their eggs to such vegetation. Some aquatic vegetation 
protruding out of the water is also used for nesting, and many species use dead 
vegetation resting on land under water but protruding above the surface for feeding 
and basking Soil composition is also important for hibernation and for animals 
which begin to burrow their tunnels under water. Hydrologic regime, topography, 
and water quality not only affect vegetation, but also determine which species feed 
in an area. 

The WHE identified the following habitat characteristics at the intermittent stream impact 
site: 

♦ Standing water for part of the growing season, providing habitat and food sources 
for non-breeding amphibians. 

♦ The drainage swale feeds into a wetland that is connected to a larger wetland 
complex that is 25 acres or greater in size, providing habitat connectivity for large 
and smalls animals.  

5.0 Wildlife Characteristics of Inland Resource Areas 

Listed below are the habitat characteristics of each of the inland resource areas described at 
310 CMR 10.60 (2) that are present in the impact area.  A discussion of how the Project will 
impact the identified characteristics of each resource area is also provided:   

310 CMR 10.60 (2) (a): Banks: 

The topography, soil structure, and plant community composition and structure of banks 
can provide the following important wildlife habitat functions:   
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1. Food, shelter, and migratory and breeding areas for wildlife. 
2. Overwintering areas for mammals and reptiles. 

 
This project proposes to elongate the existing culvert and enclose and elongate the existing 
drainage swale and will be appropriately graded.  As described in the accompanying NOI, 
the drainage swale begins at an outlet clay pipe that is partially collapsed.  The channel is 
approximately 1 to 2-feet wide and is generally shallow and up to 1.5-feet deep.  The swale 
is generally sand with some larger poorly sorted gravels and rocks.  There is emergent 
vegetation along the banks and bottom of the channel in places.  Generally, there is a 
potential for standing water as a wildlife feature for non-breeding amphibians, but this  
limited wildlife habitat feature will not be lost as a result of this Project.  The narrow bank 
and channel is not adequate habitat for overwintering mammals or reptiles nor does it 
contain sufficient food or shelter sources for other wildlife.  As such work within this bank 
feature will not impair important wildlife habitat functions associated with this resource 
area.  Soil features associated within the drainage swale will not be substantially impacted 
by the proposed project.   

310 CMR 10.60 (2) (b): Land Under Water Bodies or Waterways  

The plant community and soil composition and structure, hydrologic regime, topography, 
and water quality of land under water bodies or waterways can provide the following 
important wildlife habitat functions:  

1. Food, shelter and breeding areas for wildlife. 
2. Overwintering areas for mammals, reptiles and amphibians. 
 

While this project will result in the permanent impact of 72 linear feet of Inland Bank3 from 
the installation of a culvert, the drainage swale has very limited wildlife habitat functions 
and Epsilon did not identify important wildlife habitat features in its current state 
functioning primarily as a drainage feature, as such terms are used in the Wetlands 
Protection Act regulations.   

This project proposes to elongate the existing culvert and encapsulate and elongate the 
existing drainage swale and will be appropriately graded.  The Project will not impair the 
physical stability of the Bank down gradient of the project location.  The culverts will 
enclose and elongate the existing drainage swale and will be appropriately graded and the 
proposed culverts will maintain the water carrying capacity of the drainage swale.   

What limited wildlife habitat feature, potential for standing water for non-breeding 
amphibians will not be lost.  The narrow bank and channel does not have adequate habitat 

3  Impacts to Inland Bank associated with intermittent streams were calculated by measuring both sides of 
the stream bank that would be altered by proposed work.  
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for overwintering mammals or reptiles nor does it contain sufficient food or shelter source 
for other wildlife.  As such work within this bank feature will not impair important wildlife 
habitat functions associated with this resource area. No impacts on ground and surface 
water quality are anticipated as part of the construction of this Project as demonstrated in 
the stormwater report 

310 CMR 10.60 (2) (c): Vernal Pool Habitat  

Vernal pool habitat does not exist in the Project Area. 

310 CMR 10.60 (2) (d): Lower Floodplain 

Lower Floodplain does not exist in the Project Area. 

310 CMR 10.60 (2) (e): Riverfront Area 

Riverfront Area does not exist in the Project Area. 

310 CMR 10.53: Bordering Vegetated Wetland 

The loss of BVW from filling will be mitigated via replication at a 1.5:1 ratio.  The proposed 
BVW replication areas will be designed in accordance with the performance standards 
found at 310 CMR 10.55(4)(b) and will therefore function in a manner similar to the area 
that will be lost.  The replication area will include important habitat features found within 
the proposed impact area; replication area features will include burrowable soils, seasonal 
pockets of standing water created by microtopographic grading features and areas of dense 
herbaceous vegetation.   

Proposed work will not impair either important wildlife habitat functions associated with 
this resource area or the ability of the BVW to provide flood control, storm damage 
prevention, pollution attenuation, wildlife habitat, fisheries habitat, protection of public and 
private water supply, and protection of groundwater supply. 

6.0 Restoration and Replication of Altered Habitat 

A wetland replication plan at a 1.5:1 replication-to-impact ratio that incorporates important 
wildlife habitat features has been developed to mitigate potential impacts to important 
wildlife habitat in BVW and the other affected resource areas.  Refer to the NOI filing for 
specifics about the plan.  The plan meets, to the maximum extent practicable, the criteria of 
310 CMR 10.60(3).  Replication of BVW has been designed in accordance with the 
Massachusetts Inland Wetland Replication Guidelines. Wildlife habitat mitigation in the 
form of burrowable soils for small mammals, dense herbaceous cover, and 
microtopographic grading features (engineered hummocks and round grading, pit and 
mound) is included in the replication plans. 
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The Regulations for restoring and replicating altered wildlife habitat are set forth in 310 
CMR 10.60(3), which contains “general conditions” for the restoration and replication of 
altered habitat to ensure that wildlife habitat replication areas, with features similar to the 
altered wildlife habitat, are incorporated into the Project to the extent such replication or 
restoration is deemed necessary to demonstrate that there is no substantial reduction in the 
resource area’s capacity to provide important wildlife habitat functions. According to 310 
CMR 10.60(3), alterations of wildlife habitat characteristics beyond permissible thresholds 
may be restored onsite or replicated offsite in accordance with the following general 
conditions, and any additional conditions the issuing authority deems necessary to insure 
that the standard in 310 CMR 10.60(1)(a) is satisfied:  These general performance standards 
established at 310 CMR 10.55(4) are discussed within the section 4.1 of the NOI.   

(a) the surface of the replacement area to be created ("the replacement area") shall be equal 
to that of the area that will be lost ("the lost area"); 

Approximately 1,920 square feet of BVW replication area will be provided as mitigation for 
the approximately 1,280 square feet of unavoidable impacts to BVW (an approximately 
1.5:1 ratio). A detailed wetland replication plan and report is provided in Attachment G of 
the NOI. 

(b) the elevation of groundwater relative to the surface of the replacement area shall be 
approximately equal to that of the lost area; 

The BVW replication area has been designed to function in a manner similar to the area that 
will be lost with regard to groundwater and surface elevations.  Similar to conditions 
observed at the BVW impact site, the topography of the proposed replication site is located 
along a natural ridge with wetlands on both sides.  Elevations range from 66 to 68 above 
mean sea level (MSL). See Attachment G of the NOI for additional details.  

(c) the replacement area shall be located within the same general area as the lost area. In 
the case of banks and land under water, the replacement area shall be located on the 
same water body or waterway if the latter has not been rechanneled or otherwise 
relocated. In the case of bordering land subject to flooding, the replacement area shall 
be located approximately the same distance from the water body or waterway as the 
lost area. In the case of vernal pool habitat, the replacement area shall be located in 
close proximity to the lost area; 

The Project will not result in the “loss” of Bank, LUW, BLSF or Vernal Pool Habitat.  This 
standard therefore does not apply.  Regarding BVW, the replication area is located within 
the same wetland complex and hydrologic system as the impacted wetland resource.  The 
site was selected to provide on-Airport, in-kind wetland mitigation.  The horizontal 
configuration of the wetland mitigation area will be designed to approximate that of the 
BVW impact area, the main difference being that mitigation area is substantially larger.  The 
proposed wetland replication area is located within the same general area of the water body 
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or reach of the waterway as the lost area.  The proposed wetland replication area will have 
an unrestricted hydraulic connection to the same, contiguous BVW system that contains the 
BVW impact area.  The primary hydrologic input to the wetland replication area will be 
derived from the same existing groundwater and precipitation sources that currently 
contribute to the BVW impact area.  Regarding Bank and LUW, the drainage swale will be 
culverted and enclosed at a width greater than the current channel, therefore not physically 
impacting the bank or LUW.  The only wildlife habitat feature, standing water for non-
breeding amphibians will not be altered or lost as a result of the proposed culvert extension.   

(d) interspersion and diversity of vegetation, water and other wildlife habitat characteristics 
of the replacement area, as well as its location relative to neighboring wildlife habitats, 
shall be similar to that of the lost areas, insofar as necessary to maintain the wildlife 
habitat functions of the lost area; 

The BVW wetland replication plan proposes to create a diverse Palustrine, scrub-shrub 
habitat within two growing seasons, providing a minimum of 75 percent surface coverage 
with indigenous wetland plant species.  The impacted BVW is relatively low diversity and 
quality and impacted by invasive species.  The proposed BVW replication area will be 
designed so that the ground water and surface elevations are approximately equal to those 
of the lost area.  The proposed replication area is proposed in a similar location relative to 
the habitat areas to be impacted.  The mitigation areas have therefore been located 
appropriately relative to neighboring habitats. 

(e) the project shall not alter ten or more acres of Land Subject to Flooding or Land Under 
Water found to be significant to the protection of wildlife habitat, or 2,000 feet or more 
of Bank found to be significant to the protection of wildlife habitat (in the case of a bank 
of a stream or river, this shall be measured on each side of said stream or river). 

This Project will alter 60 square feet (0.001 acres) of Land Under Water and 72 linear feet of 
Bank, both of which are significantly below those thresholds. 

(f) if the replacement area is located in an area subject to M.G.L. c. 131, § 40, there shall 
be no adverse effect on the existing important wildlife habitat functions of said area as 
measured by the standards of 310 CMR 10.60; 

The proposed BVW replication area is located within upland habitat within the 100-foot 
buffer of BVW resources and not located within an existing resource area. 

(g) the "thresholds" established in 310 CMR 10.54(4)(a)5., 10.56(4)(a)4., 10.57(4)(a)3. and 
10.58(4)(d)1.c. (below which alterations of resource areas are not deemed to impair 
capacity to provide important wildlife habitat functions) shall not apply to any 
replacement area; and the replacement area shall be provided in a manner which is 
consistent with all other General Performance Standards for each resource area in 310 
CMR 10.51 through 10.60. 
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The proposed BVW replication area is provided in a manner that is consistent with all other 
General Performance Standards for each resource area in 310 CMR 10.51 through 10.60.  
Refer to the NOI Application and Replication Report for additional detail. 
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