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Appendix A: Site Photographs



Photo 7: The roadside and culvert at 648 East Street showing overflow from road material into the
swale and the collapsing structure around the renovated culvert.

Photo 8: The immediate roadside area on East Street depicting a rather large infestation of mature
Japanese stilt grass and sloped so that continued run-off will continue to spread seed into the
adjacent forested areas.



Photo 9: Japanese stilt grass deposition by previous stormwater overflow downslope from a
drainage. Stilt grass populations were observed to be inhabiting areas where higher than normal
stormwater overflow is distributing seeds downslope.

Photo 10: Another example of a country drainage along East Street where sedimentation as well as a
seed source for Japanese stilt grass is resulting in expanding infestations of this species into
woodlands and wetlands.
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Appendix B: Summary of Qualifications

BSC Group, LLC is a multidisciplinary consulting firm providing interdisciplinary design, planning, permitting, and
construction phase services for municipal, state, energy, transportation and private sector clients throughout New
England for more than 50 years. We have regulatory, wildlife, rare species, habitat specialists, offering a strong team
of qualified personnel for projects throughout New England. Our ecological scientists provide siting and permitting;
environmental and ecological evaluations including wetland, natural resource, and environmental analyses;
vegetation and wildlife surveys and investigations; wetland delineations, restoration, and monitoring; and mitigation
design. Specializing in science-based approaches, BSC uses internal experts to establish a high level of credibility
with local, state, and federal regulators.
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Tom
Groves

Senior Botanist

YEARS OF EXPERIENCE
il

EDUCATION
Framingham University
B.S. Wildlife Biology (2014)

University of Massachusetts,
Lowell
B.A. English Writing (2006)

REGISTRATIONS

Supervisory Pesticide Applicators
License

o NH S-2229958

Pesticide Applicators License
« MA #AL-0052105
o VT #1208-4955

CERTIFICATIONS

OSHA 10-Hour Construction
Safety and Health

AFFILIATIONS

« New England Botanical Society
Field Trip Program Coordinator,
2024 - Present

« New England Botanical Society
Member, 2020 — Present

« Native Plant Trust Plant
Conservation Volunteer,
2014 — Present

MEET TOM

Tom is an observant botanist dedicated to learning as much as he can
about New England’s natural habitats, ecosystems, and most
importantly, plants. Over the past 10 years, Tom has been privileged
enough to spend most of his time in the varied habitats of New
England observing the habitats and flora. This natural habitat
immersion and dedicated observation time have helped hone his
ability to find rare plants and see the small differences in cryptic and
often overlooked species. Tom has been providing ecological
restoration advice to national wildlife refuges, state biologists, NRCS,
and private landowners in Massachusetts, New Hampshire, and
Vermont for the past decade.

Prior to BSC, Tom was responsible for planning, managing, and
executing 1,400 acres of habitat restoration work annually on behalf
of a Vermont-based forestry company. As a Senior Botanist with BSC
Group, Tom has been leading rare plant surveys, ecological
restoration mitigation strategies, and permitting of ecological projects
with clients like National Grid, Eversource, and Bradley International
Airport. Additionally, Tom was a BSC team member working with the
City of Stamford, CT to map and prepare invasive management
strategies to assist the city in meeting ecological restoration goals.

TOM IS A BOTANIST WHO IS FOREVER INTRIGUED BY
THE WORLD AROUND HIM, EXCITED BY NATURAL
HABITATS, AND OBSERVANT OF ALL THE SPECIAL
COMPONENTS OF THE BIODIVERSITY IN NEW
ENGLAND.

PROJECT EXPERIENCE HIGHLIGHTS

Eversource, 400/500 Lines Rebuild Project (Zone 5 of the ECT
Program), Ledyard and Preston, CT

Senior Botanist

Oversaw the Atlantic White Cedar mitigation portion of this project
including fencing, planting, long-term monitoring, reporting, and
vegetation management to ensure compliance with Water Quality
Certification (WQC) guidelines.
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National Grid, Eversource, and Rhode Island
Energy Rare Plant Surveys and Mitigation
Guidance for Various Utility Projects

Senior Botanist

Perform rare plant surveys for transmission line
companies in Vermont, New Hampshire,
Massachusetts, Connecticut, and Rhode Island.
Plan, identify, map, and report on rare plants as well
as invasive populations in priority habitats in these
New England states for reporting to Natural
Heritage Programs to support utility line projects.

Bradley International Airport (BDL) Taxi Way
Expansion Project, Windsor, CT

Senior Botanist

Surveyed, assessed, and reported on the quality of
sand barren habitat in project expansion areas.
Data was collected, mapped and a habitat
restoration plan was prepared to provide the best
ecological restoration options for rare species
including lepidopterans, plants, and provide
ecological recommendations to BDL and Natural
Diversity Data Base (NDDB).

New England Power Company A1/B2 ACR Project
Vernon, VT

Senior Botanist

Surveyed, collected seed, and provided
recommendations to Vermont Agency of Natural
Resources on transplanting of impacted rare plant
species within the ROW.

Green Mountain National Forest, Mary Beth
Deller, Vermont

Invasive Plant Specialist/Botanist

Provide expert recommendations on prioritization
of invasive species treatment areas as well as
provide appropriately timed treatments and reports.

Parker River & Great Bay National Wildlife Refuge,
Nancy Pau, Portsmouth, NH & Newburyport, MA
Invasive Plant Specialist/Botanist

Work with MA Fish and Wildlife to advise, prepare,
and execute invasive plant management practices
in the NWRs.

E5/F6 Transmission Line Rare Plant Surveys,
National Gride, Various Locations in MA
Lead Botanist

Conducted surveys of rare plants within priority
habitat on National Grid ROW.

New England Power Company 3315 PIT/Footer
Repair Project Monroe/Littleton, NH
Senior Botanist

Provided rare plant survey work for transmission
line projects. Observed and reported a new station
for Carex castanea (S1).

Eversource 1773 PINCO Rare Plant Survey
Wethersfield, CT

Senior Botanist

Provided rare plant survey expertise and mitigation
strategies for Eversource. Observed and reported
new populations of Carex typhina within floodplain
habitat.

National Grid, Y151 Transmission Line Rare Plants
Surveys, Pelham, NH
Senior Botanist

Botanist for survey of rare plants with Marleigh
Sullivan within priority habitat along multiple
sections of Y151 ROW in Pelham, NH.

EDUCATOR EXPERIENCE

University of New Hampshire Cooperative
Extension
Senior Botanist/Educator

Continuing education instructor for extension office
on timber stand improvement and integrated pest
management strategies.

Antioch University

Senior Botanist/Educator

Instructor for master’s degree program on invasive

plants and management strategies.

Rhode Island Nursery and Landscape Association

Senior Botanist/Educator

Continuing education instructor for Introduction to

Botany and invasive plant management

University of Rhode Island Cooperative Extension

Senior Botanist/Educator

Continuing education instructor for invasive plant

identification and invasive plant management.

Reported New Populations of Rare Plants (S1/S2)
= Triphora trianthophora — Dummerston, VT 2018

= Collinsonia canadensis —Bennington and
Rutland Counties 2022

= Silene ovata — Asheville, NC 2021

= Cypripedium parviflorum var. pubescens —
Cornish, NH 2022

= Lupinus perennis — Hudson, NH 2023
= Viola adunca — Royalston, MA 2023
= Carex castanea — Grafton County, NH 2023

= Pycnanthemum virginianum — Charlestown, NH
2023

= Silene stellata —Stamford, CT 2023
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= Carex typhina —Wethersfield, CT 2023

= Gentianopsis crinita —Lebanon, NH 2023

= Hackelia virginiana —Lebanon, NH 2023

= Viola lanceolata —Vernon, VT 2023

= Polygala polygama —Vernon, VT 2023

= Pycnanthemum torrei — Pelham, NH 2023
New Populations of Uncommon Plants (S3)

= Celsastrus scandens — Swanton, VT 2020

= Spiranthes lucida — Manchester, VT 2022

= Dirca palustris — Arlington, VT 2022

= Triosteum perfoliatum — Cullowhee, NC 2022

= Mimulus alatus — Stamford, CT 2023

AWARDS

= Native Plant Trust - 2014 Marylee Everett
Conservation Fellowship

= The Wildlife Society - 2013 Scholarship
Awardee for 2-week long Wildlife Techniques
course with Castleton State College and VT
Fish & Wildlife

= New England Botanical Society - 2022 Les
Mehrhoff Botanical Research Award
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TABLE 1. RARE PLANTS

W149 Transmission Botanist for survey of rare plants with | = Licorice goldenrod (Solidago odora)
Line Rare Plant & Marleigh Sullivan within priority = Climbing fumitory (Adlumia fungosa)
Surveys Q habitat along length of W149 ROW in = Virginia mountain mint (Pycnanthemum
Walpole, g various New Hampshire towns. virginianum)
Charlestown, £ S = Virginia stickseed (Hackelia virginiana)
Claremont, =4 1G] = Virginia waterleaf (Hydrophyllum
Lebanon, Cornish, A = virginianum)
Hanover, NH s S = Fringed gentian (Gentianopsis crinita)
S § = White bear sedge (Carex albursina)
3
Y151 Transmission Botanist for survey of rare plants with | = Bird’s foot violet (Viola pedata)
Line Rare Plant Marleigh Sullivan within priority = Licorice goldenrod (Solidago odora)
Surveys habitat along multiple sections of Y151 | = Torrey’s mountain mint
Pelham, NH ROW in Pelham, NH. (Pycnanthemum torrei)
= Clasping milkweed (Asclepias
amplexicaulis)
= Red three awn (Aristida longespica var.
Q geniculata)
& = Common star-grass (Hypoxis hirsuta)
g = Late purple American aster
£ = (Symphyotrichum patens) )
= 15 = Anemone meadowrue (Thalictrum
] = thalictroides)
q') E = Wild lupine (Lupinus perennis)
= ] = Eight flowered six weeks grass (Vulpia
i < octoflora)
A1/B2 Rare Plant Botanist for survey of ROW for known | = Virginia screwstem (Bartonia virginica)
Survey, Seed population of Bartonia virginica for = Lance-leaved violet (Viola lanceolata)
Collection and ] population assessment, inventory, and | = Racemed milkwort (Polygala polygama)
Transplanting . c;> seed collection prior to construction
Vernon, VT S 5':', phase of transmission line rebuild
o S project. Also found additional S1/S2
2 S | species previously unknown to this
g w location. Transplanting of S1 Viola
‘% q;) lanceolata has been permitted to take
n z place Fall 2024.
1135/J136 Botanist for survey with Matt Hickler = American twinflower (Linnaea borealis)
Transmission Line 2 of ROW for rare plants in priority = Sand violet (Viola adunca)
Ashburnham, MA 9 9 habitat along sections of ROW. = Bartram’s Shadbush (Amelanchier
S e bartramiana)
> % = Pod-grass (Scheuchzeria palustris)
= z
D21 Transmission Botanist for survey with Matt = Stiff yellow flax (Linum medium var.
Line Charpentier (Oxbow Associates) of texanum)
Fall River, MA ROW for rare plants in priority habitat | = Philadelphia panic grass (Panicum
along sections of ROW. philadelphicum var. philadelphicum)
g =2 = Long-leaved redtop-panic grass
Y O (Coleataenia longifolia)
2 = = Weak rush (Juncus debilis)
2 |2
< 2
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E5/F6
Transmission Line
Rare Plant Surveys
Shelburne, Conway,
Deerfield,
Sunderland,
Shutesbury, Ware,
West Brookfield,
and Buckland, MA

Lead Botanist for surveys of rare
plants withing priority habitat on
National Grid ROW.

American bittersweet (Celastrus
scandens)

American ginseng (Panax quinguefolius)
Musk monkeyflower (Erythranthe
moschata)

Nodding chickweed (Cerastium nutans)
Fragile rock-brake (Cryptogramma
stelleri)

Giant St. John’s wort (Hypericum ascyron)
Mountain alder (Alnus viridis)

=]
5 Pale green orchid (Platanthera flava var.
& = herbiola)
N § Appalachian bristle-fern (Crepidomanes
= g intricatum)
i < Climbing fumitory (Adlumia fungosa)
3315 Transmission - Lead Botanist for surveys of rare Chestnut sedge (Carex castanea)
Line Rare Plant g plants withing priority habitat on Brook lobelia (Lobelia kalmii)
Survey N National Grid ROW. American spurred gentian (Halenia
Monroe/Littleton, 8 = deflexa)
NH = 5 Fen grass-of-parnassus (Parnassia glauca)
s = Loesel’s wide-lipped orchid (Liparis
U|> 5 loeselii)
o § Small dropseed (Sporobolus neglectus)
>
3
Rare Plant & Lead Botanist for surveys of rare Low frostweed (Crocanthemum
Habitat Surveys plants and characterization and propinquum)
Bradley assessment of sand barren habitat for Davis’ sedge (Carex davisii)
International Airport rare insect species for runway and taxi Sickle-leaved golden-aster (Pityopsis
Windsor Locks, CT @ way expansion areas. falcata)
Q % Host Plant Surveys
Q ~ Blueberries (Vaccinium spp.)
7 ‘g Cherries (Prunus spp.)
czn % Rose (Rosaceae spp.)
< T
1773 Line Lead Botanist for surveys of rare Cattail sedge (Carex typhina)
ACR/OPGW Rare plants within priority habitat on
Plant Survey Eversource ROW.
Wethersfield, CT
m
— 3
g 2
o 9]
2 @

TABLE 2. OTHER PLANT VEGETATION SURVEYS/MONITORING

Project/ Location

Dates/Frequency

Client

Task

Description

400/500
Transmission Line
Atlantic White
Cedar Restoration
Project

April = October 2023

Eversource

Planting, Fencing
Installation and
Monitoring

Oversaw selections, planting,
fencing, competing vegetation
management and monitoring
of 1 acre of restoration planting
of Atlantic White Cedars for
mitigation.

Stamford, CT

recommendations

Ledyard, CT

Invasive Plant July 2023 City of Stamford, CT Invasive species Worked with a team of
Mapping and mapping and individuals from BSC to
Management Plan management plan strategize, organize and

execute invasive species
mapping for all CT listed
species in 30+ parks city wide.
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Kathryn
Eagan, PE

Transportation Engineer
Senior Associate

YEARS OF EXPERIENCE
)

EDUCATION
MS, Environmental Engineering
Northeastern University

BS, Civil Engineering
Merrimack College
REGISTRATIONS
Professional Engineer
« MA #54123 (2018)

CERTIFICATIONS
« MA Certified Soil Evaluator
« NHDOT LPA Training

« 10-hour OSHA Construction
Safety and Health

AFFILIATIONS
« WTS Boston

« Boston Society of Civil
Engineers Section/ASCE

« American Council of Engineering
Companies (ACEC)

MEET KATHRYN

Kathryn is a member of BSC’s transportation engineering group with
experience in a variety of projects for municipalities and state
agencies, including MassDOT, MBTA, Massport, and DCR. She
possesses strong project management skills, with experience on all
sizes of projects, including managing several $1+ million contracts.

Kathryn’s portfolio of transportation projects includes roadway,
pedestrian, parking lot and shared-use path facilities. These projects
have involved civil/site design, grading and utilities design,
stormwater and drainage system design, hydraulic modeling and
design, and ADA accessibility design. Additionally, Kathryn has
assisted with the preparation of Design Justification Workbooks,
Functional Design Reports, Hydraulic Reports, Stormwater
Management Reports, SWPPPs, EPA Notices of Intent (NOI), and Early
Environmental Coordination for Design.

PROJECT EXPERIENCE HIGHLIGHTS

MassDOT/City of Peabody Independence Greenway, Peabody, MA
Project Manager

Responsible for the design of a 1.25-mile-long segment of the
Independence Greenway from Lt. Ross Park to Peabody Road. The
project includes the design of two pedestrian bridges, one over Route
1 and the other over Proctor Brook. This segment of the trail is within
abandoned MBTA ROW, under a 99-year lease with the City,
MassDOT ROW, along Route 1, Interstate 95, and Lowell Street, and
City of Peabody along Peabody Road. Due to the complexity of the
project, close coordination with MassDOT, MBTA, the City of
Peabody, and abutters is crucial. BSC is providing survey, shared-use
path design, traffic engineering, utilities/stormwater design, hydraulic
design, structural design, landscape design, ROW plans, and
permitting. Kathryn provides shared-use path design, hydraulic
design, stormwater and utility design, and cost estimating to support
the project. Additionally, Kathryn is responsible for preparing the
MassDOT schedule and coordinating all design submissions.

Design and Permitting Services for the Southern New England
Trunkline Trail, Franklin, MA

Transportation Designer

Responsible for permitting and design services to construct a
concrete culvert to serve as a tunnel to provide a connection under
Prospect Street in Franklin for the DCR’s Southern New England
Trunkline Trail. Helped prepare conceptual design scenarios,
obtained borings and investigated historic resources, and circuited
with utility companies to reach consensus on a final design.
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DCR Neponset Greenway Tenean Beach to
Victory Road, Boston, MA

Project Engineer

Responsible for the design of a segment of the
Neponset River Greenway from Tenean Beach to
Victory Road. The project requires close
coordination with the DCR, the City of Boston, and
MassDOT. BSC is providing survey, trail alignment
design, traffic engineering, utilities/stormwater
design, and permitting. Kathryn is providing
stormwater and BMP design to support the project.

Wheelchair Curb Ramp Inventory for MassDOT,
Statewide, MA

Field Data Engineer

Responsible for the collection of curb ramp data
throughout MassDOT’s District 5 region in
southeastern Massachusetts. Kathryn collected
data in accordance with project specifications
utilizing the application developed for the project to
seamlessly upload and download survey data while
also interacting with the firm’s IT staff to provide
quality control for the project.

MBTA Parking Lot Improvements, Various
Locations, MA

Transportation Engineer

Responsible for the design and construction of
parking lot improvements at three MBTA stations
including: Campello Commuter Rail Station in
Brockton, Montserrat Commuter Rail Station in
Beverly, and North Quincy Red Line Station in
Quincy. Design services included schematic,
permit, and construction drawing submittals, site
layout with grading, design of drainage
improvements, ADA compliant wheelchair ramps
and accessible spaces, revised parking layout to
maximize the total number of spaces in the lot, and
preparation of drainage report, cost estimate, and
specifications. Construction services include site
visits, shop drawing review, and support for
necessary field changes.

Plan for Accessible Transit Infrastructure (PATI)
Phase Il and Ill, MBTA, Statewide, MA
Transportation Engineer

Responsible for collecting field data for MBTA’s bus
stops as well as subway and commuter rail stations
to determine the accessibility and safety at each
bus stop or station to inform a comprehensive plan
for evaluating the barriers to access within the
MBTA'’s public infrastructure assets. In addition to
conducting a high-level survey of the accessibility
status of all bus stops and stations, Kathryn trained
and provided field supervision of BSC college-level
civil engineering interns.

MBTA'’s Design Guide for Access, Greater Boston,
MA

Project Engineer

Responsible for the development of the
Accessibility Design Guide, a master document for
the MBTA'’s policies and guidelines to contractors,
stakeholders, and the public on the standards for all
stations, right of way, and signage. Kathryn
developed the project’s schedule and contributed
to the engineering review element of the design
guide.

Patton Road Proposed Sidewalk, Devens, MA
Transportation Engineer

Provided engineering services for the design of a
sidewalk to connect pedestrians to Mirror Lake
recreational area. The design included sidewalk
layout, retaining wall design, guardrail layout, and
ADA compliant wheelchair ramps.

Hydraulic Study, Tisdell Brook, Colrain, MA
Transportation Engineer

Provided engineering services for the hydraulic
modeling of portions of Tisdell Brook and West
Branch of North River using HEC-RAS, including
creating existing and proposed condition models
for various potential bridge replacement options for
Adamsville Road over Tisdell Brook and writing a
hydraulic report.

MassDOT, Stormwater Improvements, Various
Locations, MA

Transportation Engineer/Project Manager

As part of the Statewide Stormwater Improvements
contract, BSC completed 36 assignments for
MassDOT. Kathryn worked on all 36 assignments,
which included preparing 29 assessment reports
for impaired waterbodies, engineering design of
stormwater improvements for 22 locations, BMP
inspections, culvert inspections, IDDE inspections,
GIS mapping of MassDOT stormwater infrastructure
in Waltham and Lexington, and peer reviews of the
stormwater design for MassDOT TIP projects.
Stormwater Improvements were designed and
constructed on Interstate 84, Interstate 90,
Interstate 93, Interstate 95, Route 3, Route 3A,
Route 6, Route 12, Route 18, Route 20, Route 68,
Route 70, Route 122, and Route 146. Design
services included schematic, permit, and
construction drawing submittals; site layout with
grading, design of drainage improvements using
HydroCAD and SWMM; and preparation of drainage
report, cost estimate, and specifications.
Construction services include site visits, shop
drawing review, and support for necessary field
changes.
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Hydraulic Study, Fox Brook, Colrain, MA
Transportation Engineer

Provided engineering services for the hydraulic
modeling of portions of Fox Brook and North River
using HEC-RAS, including creating existing and
proposed condition models for various potential
bridge replacement options for Call Road over Fox
Brook and writing a hydraulic report.

MassDOT, Bridge Replacement,

West Brookfield, MA

Transportation Engineer

Responsible for the 100% highway design
submission associated with a bridge replacement
project. Kathryn contributed to the preparation of
construction plans, proposed roadway profile,
typical sections, cross sections, and retaining wall
design, as well as compiled cost estimates, the
functional design report and horizontal alignment
reports.

MassDOT, East New Lenox Road over Sackett
Brook Bridge Replacement, Pittsfield, MA
Transportation Engineer

Responsible for the 75% highway design
submission, including construction plans, proposed
roadway profile, typical sections, cross sections,
and right of way plans. Kathryn prepared cost
estimates, the functional design report, design
exception report, and horizontal alignment reports.

MBTA Parking Lot Improvements — Acceleration
Program, Various Locations, MA

Project Engineer

Responsible for the design and construction of
parking lot improvements at six MBTA stations
including: Andover Commuter Rail Station in
Andover, Beachmont Blue Line Station in Revere,
Islington Commuter Rail Station in Norwood, Orient
Heights Blue Line Station in East Boston, Wellington
Orange Line Station, and West Natick Commuter
Rail Station in Natick. To expedite the design-build
process, BSC was retained by the MBTA’s On-Call
contractor to provide design services. Design
services include schematic, permit, and
construction drawing submittals; site layout with
grading, design of drainage improvements, ADA
compliant wheelchair ramps and accessible spaces,
revised parking layout to maximize the total number
of spaces in the lot; and preparation of drainage
report, cost estimate, and specifications.
Construction services include site visits, shop
drawing review, and support for necessary field
changes.

MassDOT, District 5 Best Management Practices
Inspection Program, Various Locations, MA
Project Engineer

Responsible for the coordination and inspection of
yearly Best Management Practices (BMPs) located
throughout MassDOT’s District 5, including
gathering record plans, setting up necessary traffic
control, field inspecting BMPs during wet and dry
conditions, and compiling a final report
summarizing findings and recommendations.

MassDOT, Culvert Inspection Program,
Various Locations, MA
Project Engineer

Responsible for the coordination and yearly
inspection of culverts located throughout
MassDOT’s Districts 3, 4, and 5, including gathering
record plans, setting up necessary traffic control,
field inspecting culverts, and compiling a final
report summarizing findings and recommendations.

CTDOT, Route 31 Reconstruction, Coventry, CT
Transportation Engineer

Responsible for the final design submission and
construction services. Kathryn contributed to the
design process, including sidewalk, drainage, and
landscape design, and the design of a precast
concrete box culvert alternative to an existing
culvert along Route 31. Kathryn also compiled cost
estimates, special provisions, and electronically
submitted the project.

MassDOT, Crosby Corner Wetland Mitigation,
Concord, MA

Transportation Engineer

Responsible for the final design submission,
including the construction plan, grading plan, and
construction access plan. Kathryn prepared the
design schedule, design checklists, cost estimate,
and special provisions.

DCR, Clippership Trail, Medford, MA

Transportation Engineer/Project Manager

During the design phase, prepared a stormwater
report, drainage plans, cost estimate, and special
provisions, as a drainage subconsultant to CSS, for
the final design submission, including the design of
an infiltration trench to reduce runoff rates from the
proposed trail. During the bid process and
construction, BSC became the Prime and Kathryn is
the Project Manager. Responsibilities include
managing the six subconsultants, obtaining
MassDOT easements and Access Permit, preparing
bid documents, responding to bidder questions.
Future responsibilities include reviewing submittals,
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responding to RFIs, attending weekly construction
meetings, and preparing construction reports.

MassDOT, County Road over Ironwork Brook
Bridge Replacement, Highway Design and
Hydraulic Study, Sheffield, MA

Highway/Hydraulics Lead Engineer

Provided engineering services for the highway
design and hydraulic modeling of Country Road
over Ironwork Brook. Highway design included
preparing construction plans, proposed roadway
profile, typical sections, cross sections, and right of
way plans. Kathryn prepared cost estimates, the
functional design report, design justification
workbook, and horizontal alignment reports.
Hydraulic modeling was performed using HEC-RAS,
including creating existing and proposed condition
models for various potential bridge replacement
options and writing a hydraulic report.



BSC GROUP
INVASIVE SPECIES VECTOR ASSESSMENT FOR JAPANESE STILT GRASS, MOUNT WASHINGTON, MA

Appendix C: Engineering Solutions, Assessment and Plans
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This report has been conducted at a 30% conceptual design level for grant funding purposes. A final
engineering design, cost estimate. and specifications would be required prior to the construction of any of
the proposed drainage improvements.

Existing Conditions:

East Street in Mount Washington, Massachusetts is a rural dirt road that currently utilizes country drainage
to facilitate stormwater runoff from the roadway. Two locations have been identified where stormwater run-
off is affecting the water quality of nearby wetland resource areas, they are in the vicinity of 648 and 688
East Street. The surface material of the driveways for both 648 and 688 East Street is dirt as well, and
stormwater runoff on these driveways is also facilitated by country drainage. Due to the surface material of
dirt roads and driveways being unstabilized, stormwater run-off often increases erosion and sediment
runoff, which can negatively affect water quality of nearby wetland resources areas.

On both properties, 648 and 688 East Street, there are intermittent streams that discharge into wetland
resource areas at the borders of the property.

To the west of 648 East Street, the intermittent stream flows to the east, crossing underneath East Street
via an existing 24” HDPE culvert, before daylighting on the eastern side of the roadway. The stream
continues to flow northeast until it discharges into a wetland resource area. Approximately 200-feet north
of the culvert, there is a high point in the road. From this high point, an existing drainage ditch west of the
roadway conveys stormwater runoff from the roadway into the culvert, where it is then discharged into the
intermittent steam. On the eastern side of the roadway, north of the culvert, there are no existing drainage
ditches, any stormwater runoff that flows from the roadway will overland flow directly into the stream.
Another high point is located approximately 460-feet south of the culvert. For approximately 125-feet south
of the culvert, East Street is crowned, sending runoff to the east and west. There are existing drainage
ditches east and west of East Street which will convey stormwater runoff into the culvert on the west, or
directly into the stream on the east. The remaining 335-feet or roadway is superelevated to the east. All
stormwater runoff on this portion of the roadway will overland flow directly into the intermittent stream or
wetland resource areas.

Similar to the conditions of 648 East Street, to the west of 688 East Street the intermittent stream flows to
the east, crossing underneath East Street via an existing 24” HDPE culvert, before daylighting on the
eastern side of the roadway. This stream discharges into wetland resource areas abutting the property.
Approximately 150-feet north of the culvert, there is a high point on East Street. This portion of East Street
is slightly crowned, sending stormwater runoff to the east and west. There are no existing drainage ditches
on either side of the road in this location. Runoff sent west of the roadway will be captured at a low point by
the existing 24" HDPE culvert where it will discharge into an intermittent stream. The next high point on
East Street occurs approximately 1,550-feet south of the culvert. Although the surface conditions vary,
most of this portion of the roadway is insloped, carrying runoff down the roadway. There are no existing
drainage ditches on either side of the road in this location as well.

Stilt grass, an invasive species, is present along East Street and it is being transported by stormwater
runoff into the intermittent stream and wetlands.

Both existing 24" HDPE culverts have not been designed with any outlet protection, and they discharge
directly into the intermittent streams. This has a negative effect on the overall water quality of the streams
and wetlands because sediment uptake, scour, and erosion are more likely to occur.

Proposed Conditions:

Stormwater control measures have been evaluated at both properties to improve overall water quality of
the intermittent streams and wetlands and to reduce the transportation of stilt grass. In the locations of the
existing drainage ditches, stone check dams have been proposed to slow down the velocity of stormwater
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runoff which will aid in reducing scour and erosion of the drainage ditch, as well as to allow for the gravity
separation of suspended solids, limiting the transportation of stilt grass. In the portion of the roadway in
front of 688 East Street where there are no existing drainage ditches, re-grading is proposed from the high
point in the roadway to the inlet/outlet of the culvert. For both the existing and proposed drainage ditches,
4” of loaming and native seeding is proposed along the bottom width which will reduce ponding within the
ditches. Stone outlet protection is proposed at the outlets of both culverts to prevent scour and erosion, as
well as to limit the amount of sediment uptake into the intermittent stream. The stone used for both the
check dams and outlet protection is modified rockfill and shall be in compliance with section M2.02.4 of
the Commonwealth of Massachusetts Department of Transportation Standard Specifications. See Figure 1
for the gradation requirements for the modified rockfill used for the proposed drainage improvements.
Figure 1: Gradation Requirements for Modified Rockfill (MassDOT Specification)

Table M2.02.4-1: Gradation Requirements for Modified Rockfill

Size of Stone (in.) Passing Percentages
8 95-100
4 0-25
2 0-5

On the west side of the roadway in front of 648 East Street the roadway layout is very narrow, for
stormwater improvement to be implemented, it is likely that easements or rights of access would be
required.

Maintenance of the stormwater control measures shall be conducted as follows:

The grassed drainage ditches shall be mowed on an as-needed basis during the growing season so that
the grass does not exceed 6 inches. Set the mower blades no lower than 3 to 4 inches above the ground.

Do not mow beneath the depth of the design flow during the storm associated with water quality (e.g., if the
design flow is no more than 4 inches, do not cut the grass shorter than 4 inches).

The grassed ditch shall be inspected semi-annually the first year after construction, and at least once a
year thereafter. Inspect the grass for growth and the side slopes for signs of erosion and formation of rills
and gullies. Plant an alternative grass species if the original grass cover is not successfully established. If
grass growth is impaired by winter road salt or other deicer use, re-establish the grass in the spring.

Accumulated trash and debris shall be removed from the swale prior to mowing. Hand methods (i.e., a
person with a shovel) shall be used when cleaning to minimize the disturbance to vegetation and
underlying soils. Check for sediment accumulation on a yearly basis and clean as needed.

Check dams shall be inspected after every significant rainfall event. Sediment shall be removed as needed,
and damage shall be repaired as needed.

Japanese stilt grass Management

The proposed drainage improvements will not remove any existing stilt grass. These improvements will
reduce the transportation of stilt grass seeds and debris that are carried by stormwater runoff to new
locations. Invasive removal measures are necessary in conjunction with these drainage improvements to
fully remove the stilt grass. Japanese stilt grass management should be complimented by proper roadside
vegetation management and construction activities. Management of this species should consist of either
mechanical or chemical control options with intermittent years of monitoring for property specific Japanese
stilt grass recommendations refer to the report Invasive Species Vector Assessment Japanese stilt grass
(Microstegium vimineum) Case Study Sites: 648 & 688 East St. Mount Washington, MA
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Opinion of Cost
The opinion of cost was generated using prices provided by the MassDOT Construction Project Estimator

Weighted Bid Prices. These prices include the cost of materials and the cost of labor. The total price per
drainage ditch includes the cost of earth excavation, loaming and seeding the ditch, any ordinary borrow
that may be necessary depending on the conditions of the existing soil, the stones for each check dam,
and filter fabric for each check dam. A cost of $250 was calculated for each linear foot of the proposed
ditch. The opinion of cost also includes the cost for each check dam that is proposed at the existing
drainage ditches, this price was calculated to be $2,000 per each check dam. The total price per stone
outlet protection included the cost of stone as well as the cost of filter fabric. The cost per stone outlet
protection was calculated as $1,200. Based on the price of each drainage feature, the total cost of the
proposed drainage improvements is approximately $142,000. The tables below show a breakdown of the
prices described above.

648 East Street:

Proposed Drainage Ditches

Length Price/LF Total Cost

1 110 $250 $27,500
Total Cost Per New Ditch $27500
Stone Outlet Protection
# of Outlets Price/Outlet Total Cost
1 $1,200 $1,200
Stone Check Dam (Existing Ditch)
# of Check Dams Price / Check Dam Total Cost
6 $2,000 $12,000
688 East Street:
Proposed Drainage Ditches

Length Price/LF Total Cost
2 160 $250 $40,000
3 200 $250 $50,000
4 40 $250 $10,000

Total Cost Per New Ditch $100,000
Stone Outlet Protection
# of Outlets Price/Outlet Total Cost
1 $1,200 $1,200
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Appendix D: Mechanical and Chemical Stilt Grass Management Timetables
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Mechanical Management

Management Management Management Sub Type Treatment Timing Notes
Year Treatment Type
1 Cultural Landowners ASAP Must be implemented prior to any other management control strategies
1 Cultural EDRR ASAP Can be implemented at any time during management but preferably before any other management activities
take place
1 Cultural Machinery ASAP Protocols around cleaning of town machinery used for roadside mowing and or culvert replacement should
be cleaned prior to movement to a new area.
1 Mechanical Weed whacking late August/early Pre-treatment of any roadside areas outside machine mowing capability
September
1 Mechanical Mowing late August/early Mowing roadside areas where stilt grass occurs only during this time of the season.
September
2 Monitoring N/A June/July Monitoring is necessary to make adjustments to work boundaries and determine level of management
success or failure
2-10 Mechanical Weed whacking/Mowing Late August/Early In years 2 - 10 mechanical control treatments should be confined to the late August/early September period
September to reduce seed production and followed by a June/July monitoring of the locations for new infestations.

Chemical Management

Management Management Management Sub Type Treatment Timing Notes
Year Treatment Type
1 Cultural Landowners ASAP Must be implemented prior to any other management control strategies
1 Cultural EDRR ASAP Can be implemented at any time during management but preferably before any other management activities
take place
1 Cultural Machinery ASAP Protocols around cleaning of town machinery used for roadside mowing and or culvert replacement should
be cleaned prior to movement to a new area.
1 Chemical Foliar late August/early Chemical treatment of roadsides and forested locations can be completed with backpack sprayersand a 1 -
September 1.5% solution of a wetland approved herbicide and non-ionic surfactant in a 0.25% solution.
1 Mechanical Mowing October Areas that have been chemically treated should only be mowed at least a month after completion of the
chemical treatment.
2 Monitoring N/A June/July Monitoring is necessary to make adjustments to work boundaries and determine level of management
success or failure
2-10 Chemical or Foliar/Hand Pulling Late August/Early In years 2 - 10 if chemical control is effective based on monitoring events it may be possible to continue
Mechanical September treatment with a low impact mechanical control option or Hand Pulling. If high density seed flushes are

observed it will be necessary to follow-up with a similar chemical control treatment to Year 1.
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Appendix E: Permitting Assessment and Requirements
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Appendix F: New Hampshire Department of Transportation BMPs for Roadside
Invasive Species
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Appendix G: Rare, Threatened and Endangered Species in Mount Washington as
listed by NHESP



BSC GROUP

INVASIVE SPECIES VECTOR ASSESSMENT FOR JAPANESE STILT GRASS, MOUNT WASHINGTON, MA

Most Recent Taxonomic Wetland Indicator Status* if known, and Habitat
Observation Species Common Name Species Scientific Name Group MESA Status
Historic American twinflower ) ) sc FAC - alpine or subalpine zones, forests, talus and woodlands
Linnaea borealis Plant
2018 Arviiee ; ; _ E FACW - cliffs, balds, fens, forests, ridges, shores of rivers and lakes, swamps and
Thuja occidentalis Plant woodlands
2022 Big-leaved holly E FACU - forests, talus and rocky slopes, woodlands
llex montana Plant
1900's bristly black currant ; sc FACW - forests, shores of rivers and lakes, swamps, and wetland margins
Ribes lacustre Plant
L . cliffs, balds, ledges, ridges, balds and forests
2014 climbing fumitory Adlumia fungosa Plant SC
1941 culver's-root _ o T FAC - forests, meadows and fields
Veronicastrum virginicum Plant
2015 downy arrow-wood . " E forests and woodlands
Viburnum rafinesqueanum Plant
, cliffs, balds, ledges, ridges, woodlands, and balds
1919 Fogg's goosefoot Chenopodium foggii Plant E
. FACW - marshes, meadows, fields, shores of rivers and lakes, swamps, and wetland
o et e (el Lobelia siphilitica Plant : margins
. . pitch pine - scrub oak communities
1998 herodias underwing moth Catocala herodias Moth SC
, ridges or ledges, shores of rivers and lakes and woodlands
1914 Houghton’s flatsedge Cyperus houghtonii Plant E
forests and rocky areas with cover and duff layers. Breeding is in upland vernal pools
s Uziieso BRI e Ambystoma jeffersonianum Amphibian e and shrub swamps
Desmodium cuspidatum Plant forests and woodlands
1908 large-bracted tick-trefoil T
Arabidopsis lyrata Plant FACU - cliffs, balds, ledges, ridges and balds
2019 lyre-leaved rock-cress E
1881 Michaux's sandwort Sabulina michauxii Plant T cliffs, balds, ledges, ridges and balds
Cerastium nutans Plant FACU - woodlands forests, ridges, and rocky slopes
1908 nodding chickweed E
1923 pale green orchid Platanthera flava var. herbiola Plant T Fm,:(?’gn—sfloodplams, forest edges, marshes, grasslands, swamps, and wetland
1983 purple clematis Clematis occidentalis Plant sc forests, ridges, ledges and shores of rivers and lakes
Cicindela purpurea Beetle upland habitats with sparse vegetation with dry sandy soils
1913 purple tiger beetle SC
Solidago randii Plant cliffs, balds, ledges, mountain ledges and shores of rivers and lakes
2020 Rand’s goldenrod E
1999 round-leaved shadbush Amelanchier sanguinea Plant SC cliffs, balds, ledges, forest edges, meadows, fields, and shores of rivers and lakes
Ranunculus micranthus Plant forests, ridges, ledges and woodlands
2012 small-flowered buttercup E
2018 smooth rock-cress Borodinia laevigata Plant sc cliffs, balds, or ledges, forests, ridges, rocky slopes and woodlands
2004 Tuckerman’s pondweed Potamogeton confervoides Plant T OBL - lakes and ponds
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*Wetland Status FAC: equally likely to occur in wetlands vs. non-wetlands FACU: Usually occurs in non-wetlands, but may occasionally occur in wetlands FACW: Usually occurs in wetlands, but may

occasionally occur in non-wetlands OBL: Almost always occurs in wetlands. Sections of this table highlighted in blue represent rare species associated directly with wetland habitat.



