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Section 1
Introduction

1.1 Purpose

As a matter of Eversource Energy (Eversource) policy regarding environmental
stewardship and in accordance with local, state, and federal regulations, all construction
and maintenance projects shall use environmentally sound best management practices
(BMPs) to minimize or eliminate environmental impacts that may result from construction
activities. Regardless of whether a specific permit is needed for the work, construction
and maintenance projects must follow internal environmental performance standards,
which is the purpose of these BMPs. In many cases, maintenance activities are exempt
from regulatory authorization. Permits are usually required for new work. Contractors
will be provided with copies of any project specific permits, and will be required to adhere
to any and all conditions of the permit(s). Permit conditions that are more detailed than
the BMPs outlined in this manual shall always be given priority. However, where certain
construction elements are not addressed by permit conditions, or where permitting is not
required, or for emergency situations where obtaining a permit before the work occurs
may not be an option, these BMPs shall be considered as Eversource’s standards. In some
cases, and at the discretion of the Eversource Management, the BMPs presented herein
may be modified to be more appropriate for site-specific conditions.

1.2 Scope and Applicability

These BMPs primarily address the disturbance of soil, water, and vegetation incidental to
construction within on- and off-road utility corridors, substations, including the
establishment of access roads and work areas, within rights of way (ROWSs) and on private
property, in and near wetlands, watercourses, or other sensitive natural areas (such as
protected species), including storm drain systems (e.g., catchbasins). Types of
construction include, but are not limited to, installation or maintenance of underground
and overhead utilities, access road repair/improvement or installation, and upgrades or
maintenance of substations and other facilities. Other common construction issues such
as noise, air pollution, oil spill procedures, handling of contaminated soils, and work safety
rules are addressed in the Eversource Energy Contractor Work Rules and related
appendices.

1.3 Definitions

The following definitions are provided to clarify use of common terms throughout this
document.

Best Management Practice (BMP): A means to reduce and minimize impact to natural
resources.

Casing: A galvanized steel corrugated pipe that serves as the form for a utility structure
foundation.
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Emergency Projects: Actions needed to maintain the operational integrity of the system
or activities necessary to restore the system and affected facilities in response to a sudden
and unexpected loss of electric or gas service or events that affect public health and safety.

Embedded Culvert: A culvert that is installed in such a way that the bottom of the
structure is below the stream bed and there is substrate in the culvert.

Environmentally Sensitive Areas: An area containing natural features, cultural features
or ecological functions of such significance to warrant protection. Some examples are
rivers, streams, ponds, lakes, wetlands, rare species habitat, water supply protection
areas, cultural sites, parks, and agricultural land.

Erosion Control: A measure to prevent soil from detachment and transportation by
water, wind, or gravity.

Existing Access Roads: Previously permitted or grandfathered access roads that are
used to access structures that are clearly visible or can be found by mowing or by the
presence of road materials in soil cores.

Grubbing: A site preparation method that is used to clear the ground of roots and stumps.

Intermittent Watercourse: An intermittent watercourse is broadly defined as a channel
that a flowing body of water follows at irregular intervals and does not have continuous
or steady flow. Regulatory definitions for intermittent water courses are:

e Connecticut—Per the Connecticut Inland Wetland and Watercourses Act,
intermittent watercourses are delineated by a defined permanent channel and bank
and the occurrence of two or more of the following characteristics: (A) Evidence of
scour or deposits of recent alluvium or detritus, (B) the presence of standing or
flowing water for a duration longer than a particular storm incident, and (C) the
presence of hydrophytic vegetation.

e Massachusetts—Under the Massachusetts Wetlands Protection Act (MassWPA), a
jurisdictional intermittent watercourse is defined as a body of running water which
moves in a definite channel in the ground due to a hydraulic gradient, does not
flow throughout the year, and which flows within, into or out of an area subject to
protection under the MassWPA. Intermittent watercourses upgradient of any
Bordering Vegetated Wetlands are not jurisdictional under the MassWPA. A
watercourse can be determined to be intermittent if it meets MassWPA criteria in
regards to watershed characteristics found on the Stream Stats website or
documented observations of no flow.

Limit of Work/Disturbance: The boundaries of the approved project within regulated
areas. All project related activities in regulated areas must be conducted within the
approved limit of work/disturbance. The limit of work/disturbance should be depicted on
the approved permit site plans, which may require the limits to be identified in the field
by flagging, construction fencing, and/or perimeter erosion controls.

Low-Impact Vehicles: Vehicles that have a lesser impact on an environmentally
sensitive area due to the vehicle being smaller, lighter, or different in another way than a
vehicle which would have a greater impact. Low impact vehicles could include ORVs or

Eversource Best Management Practices Manual-September 2016 1-2



Section 1 Introduction Tighe&Bond

ATVs, tracked vehicles with low ground pressure, or vehicles with oversized balloon-type
tires.

Maintenance Projects: Typically consist of activities limited to the repair and/or
replacement of existing and lawfully located utility structures and/or facilities where no
substantial change in the original structure or footprint is proposed. Maintenance activities
also include vegetation management.

Minimization: Causing as little disturbance to an area as practicable during construction.

New Construction: Construction of new transmission or distribution facilities that
previously did not exist or construction that substantially modifies existing facilities. All
new (and existing) construction projects are required to go through a full permit review
by the Eversource Environmental Licensing and Permitting Department.

Pre-Construction Notification (PCN): Project activities that do not qualify for SV or
where otherwise required by the terms of the MA and CT GPs must submit a PCN and
obtain written verification before starting work in ACOE jurisdiction. Refer to MA and CT
GP appendices for PCN thresholds. Projects that cannot be completed under a PCN must
file for an Individual Permit with the ACOE. In CT, for coastal projects, notification is
provided to ACOE by CT DEEP, Office of Long Island Sound Programs (OLISP) or by
applicants as necessary. Written approval from ACOE is required.

Restoration: To return a disturbed area to its former, original or unimpaired condition.
A site is considered fully restored when it has returned (as closely as practicable) to its
original state. Restoration of disturbed areas should occur as soon as practicable
following the completion of activities at that location.

Re-Vegetation: Establishment of plant material for temporary or permanent soil
stabilization.

Right of Way: A pathway, road, or corridor of land where Eversource Energy has legal
rights (either fee ownership, lease, or easement) to construct, operator, and maintain an
electric power line and/or natural gas pipeline.

Self-Verification (SV): Activities that are eligible for SV are authorized under the MA
and CT GPs and may commence without written verification from the ACOE provided the
prospective permittee has:

i Confirmed that the activity will meet the terms and conditions of applicable MA
and CT GPs

ii. Submitted the Self-Verification Notification Form (SVNF) to the ACOE.
In CT, coastal projects do not require filing of a Self-Verification Notification Form. ACOE
relies on CT DEEP and OLISP submittals.

Stabilization: A system of permanent or temporary measures used alone or in
combination to minimize erosion from disturbed areas.

Sediment Control: Control of eroded so that it does not wash off and pollute nearby
wetland and water resources.
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Vehicles with Low Ground Pressure: Vehicles which have tires or tracks that apply
less than three pounds per square inch (psi) on the ground surface.

Work: For the purposes of this BMP Manual, the disturbance of soil, water, and vegetation
incidental to construction within on- and off-road utility corridors, substations, including
but not limited to the establishment of access roads and work areas, in and near wetlands,
watercourses, or other sensitive natural areas, including storm drain systems (e.g., catch
basins). Types of construction include, but are not limited to installation or maintenance
of underground and overhead utilities, substations and other facilities.
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1.4 BMP References

The following table lists the public guidance documents utilized during the preparation of
this BMP manual. Refer to these documents for additional information.

TABLE 1-2

Document Title

General

Best Management Practices (BMPs) Manual for Access Road Crossings of Wetlands and Waterbodies, EPRI,
Palo Alto, CA (2002) 1005188.

Gas Research Institute. Horizontal Directional Drilling Best Management Practices Manual (2002) ENSR
Corporation, Westford, MA and Trenchless Engineering Corp., Houston, TX.

Connecticut

Connecticut Department of Transportation (ConnDOT). ConnDOT Drainage Manual (October 2000)
http://www.ct.gov/dot/cwp/view.asp?a=1385&Q=260116

Connecticut Standard Specifications for Roads, Bridges and Incidental Construction, FORM 816 (2004)
http://www.ct.gov/dot/cwp/view.asp?a=3609&q=430362

Connecticut Department of Energy & Environmental Protection. Connecticut Guidelines for Erosion and
Sediment Control. (2002) http://www.ct.gov/deep/cwpl/view.asp?a=2720&0=325660&deepNav_GID=1654%20

Connecticut Department of Energy & Environmental Protection, Bureau of Natural Resources, Division of
Forestry. Best Management Practices for Water Quality While Harvesting Forest Products (2007)
http://www.ct.gov/depl/lib/deep/forestry/best_management_practices/best_practicesmanual.pdf

Massachusetts

Commonwealth of Massachusetts Department of Public Works Standard Specifications for Highways and
Bridges (1988) http://www.mhd.state.ma.us/default.asp?pgid=content/publicationmanuals&sid=about

Massachusetts River and Stream Crossing Standards (Revised March 1, 2011)
http://www.nae.usace.army.mil/Portals/74/docs/regulatory/StreamRiverContinuity/MA_RiverStreamCrossingSt
andards.pdf

Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas. Original Print:
March 1997. Reprint: May 2003. http://www.mass.gov/eea/docs/dep/water/essecl.pdf

The Massachusetts Unpaved Roads BMP Manual (Winter 2001)
http://www.mass.gov/eea/docs/dep/water/resources/a-thru-m/dirtroad. pdf
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Section 2
Project Planning

After undergoing an initial screening review by the department conducting the proposed
project, if resources are identified, the project is required to go through a permit review
by the Environmental Licensing and Permitting Group. The permit review process is
supported by Geographic Information Systems (GIS) or a similar program that references
the most current spatial data for the project areas in question. Through the GIS review
process various geo-processing tools are used to compose maps and provide a spatial
reference to environmentally sensitive areas. In consultation with the Environmental
Licensing and Permitting Group, the Project Engineer, permitting specialist, or other
project planner should determine regulatory jurisdiction and which (if any) environmental
permits or approvals are required before starting any project. Questions regarding which
activities may be conducted in regulated areas or within environmentally sensitive areas
should be referred to the Environmental Licensing and Permitting Group. Summaries of
potentially applicable laws and regulations are provided in Appendices B and C of this
document.

2.1 Types of Wetlands

Wetland areas common to New England and common to both Connecticut and
Massachusetts include, but are not limited to, the following:

Forested Wetlands

Forested wetlands are wetlands that are dominated by trees that are 20 feet or taller.
These wetlands are typically drier with standing water typically occurring during periods
of high precipitation, seasonally high groundwater, snowmelt, and runoff (e.qg., early
spring through mid-summer). Tree species typical of this type of wetland include red
maple (Acer rubrum) and eastern hemlock (Tsuga canadensis). “Pit and mound”
topography is common in forested wetlands, where mature trees grow on the higher and
drier mounds and obligate wetland species are found in the lower pits.

Scrub-Shrub Wetlands

Scrub-shrub wetlands are dominated by woody vegetation less than 20 feet tall, and may
include peat bogs. Typical bog species include leatherleaf (Chamaedaphne calyculata),
cotton grasses (Eriophorum sp.), cranberry (Vaccinium macrocarpon, V. oxycoccus), and
black spruce (Picea marina). Other non-bog scrub-shrub wetlands are characterized by
buttonbush (Cephalanthus occidentalis), alders (Alnus sp.), dogwoods (Cornus sp.), and
arrowwoods (Viburnum sp.).

Marshes

Marshes are dominated by erect, herbaceous vegetation and appear as grasslands or
stands of reedy growth. These wetlands are commonly referred to by a host of terms,
including marsh, wet meadow, fen. These areas are flooded all or most of the year and,
in New England, tend to be dominated by cattails (Typha sp.).
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Wet Meadows

Typical wet meadow species include grasses such as bluejoint (Calamagrostis canadensis)
and reed canary grass (Phalaris arundinacea), sedges (Carex sp.) and rushes (Juncus sp.),
and various other forbs such as Joe-Pye-weeds (Eupatorium sp.) and asters (Aster sp.).

Floodplains

A floodplain is generally defined as an area of low-lying ground adjacent to a stream or
river that is formed mainly of river sediments and is subject to flooding. State-specific
regulatory definitions vary and are described as follows:

e In Connecticut, areas that contain alluvial or floodplain soils are regulated as
wetlands. These areas may flood so infrequently or be so freely drained that
hydrophytic vegetation and hydric soils are not present. Soils in these areas must
be examined carefully to determine whether well drained alluvial or floodplain soils
are present.

e In Massachusetts, a floodplain is a type of wetland resource are that floods
following storms, prolonged rainfall, or snowmelt. There are three types of
floodplain areas protected under the MassWPA: coastal areas, areas bordering
rivers and streams, and isolated depressions that flood at least once a year.

Streams

A stream is any natural flowing body of water that empties to any ocean, lake, pond or
other river. Perennial streams, or rivers, have flows throughout the year. Intermittent
streams do not have surface flows throughout the year, though surface water may remain
in isolated pockets.

Vernal Pools

Vernal pools are typically contained basin depressions lacking permanent aboveground
outlets. These areas fill with water with the rising water table of fall and winter and/or
with the meltwater and runoff of winter and spring snow and rain. The pools contain water
for a few months in the spring and early summer. Due to periodic drying cycles, vernal
pools do not support breeding fish populations and can thus serve as breeding grounds
for a variety of amphibians, including some rare and protected species of frogs and
salamanders.

Other Considerations

Other regulated factors taken into consideration during the project planning process
include the presence of protected (i.e., threatened, rare or endangered) species, non-
native invasive plant species and/or historical and archaeological resources. Special
requirements may need to be evaluated as part of new construction and/or some
maintenance activities.

2.2 Meetings

A pre-construction meeting is typically held prior to the commencement of all work
with the purpose to appoint responsible parties, discuss timing of work, and further
consider options to avoid and/or minimize disturbance to sensitive areas. The meeting
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confirms that there is consensus on work methods and responsibilities, and ensure that
tasks will be fulfilled with as little disturbance to the environment as practicable. These
meetings can occur on or off-site and should include all the applicable stakeholders (i.e.,
Eversource, contractors, consultants, inspectors and/or monitors, and regulatory agency
personnel). A short and less formal briefing should suffice for smaller maintenance
projects.

2.3 Site Staging and Parking

During the project planning and permitting process, locations should be identified for
designated crew parking areas, material storage, and staging areas. Where possible, these
areas should be located outside of buffer zones, watershed protection areas, and other
environmentally sensitive areas. Any proposed locations should be evaluated for all
sensitive receptors and for new projects requiring permitting, should be incorporated onto
permitting and access plans.

2.4 Construction Monitoring

Construction projects require environmental monitoring, which can be conducted either
internally or by consultants. Some permitted projects require oversight by designated
and pre-approved compliance monitors. Environmental monitoring is a way to keep a
chronological record of pre-construction site conditions, progress, and changes that are
made, as well as to document issues and authorized solutions.

If work will occur in a wetland resource area or an area mapped or otherwise designated
as rare or endangered species habitat, permit conditions may dictate that construction be
monitored by a qualified and pre-approved wetland or wildlife specialist.

2.5 Signage/Limit of Boundaries

Where appropriate, wetland delineation flagging or signage shall be installed that makes
clear where critical boundaries (i.e., the limits of jurisdictional wetland resource areas
and/or rare species habitat) and setbacks occur, regulatory authorization by agencies, and
certain uses on ROWs are prohibited, such as ORV traffic.

Where appropriate, signage shall be installed along sediment and erosion control barriers
at appropriate intervals, heights and sizes to ensure that the presence and location of said
barriers is clear to construction personnel during deep snow or other low visibility
conditions. Inspection and maintenance of this signage shall be conducted on a regular
basis to ensure effectiveness.
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s

Examples of signage at wetlands.
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Section 3
Construction Considerations

During all project activities (e.g., maintenance, new construction), federal, state, and local
regulatory authorities require steps be taken to avoid, minimize, and/or mitigate
disturbance to the environment. Wetlands and other sensitive areas should be avoided
whenever practicable. However, some work may require entrance into these areas in
order to perform work. This section discusses measures that should be taken to minimize
disturbance to if work must occur within sensitive areas.

BMPs were developed to aid in this process and should be carefully selected and
implemented based on the proposed activities and the nature of sensitive area(s)
encountered at each site. Proper selection of BMPs should take into consideration the
project goals, permit requirements, and site specific information. Once an assessment of
the area is made and requirements of the project are established, all BMPs should be
considered and implemented as appropriate.

Tables TOC-1 and TOC-2 summarize BMP types. This section addresses BMPs specific to
construction of new access roads, repair of existing access roads, the installation of work
pads, structure-related work, and soil stockpile management. Information regarding
recommended erosion and sedimentation controls or stormwater controls is also
discussed. Please refer to Appendix A for typicals and representative photographs of BMPs
used for erosion and sedimentation control and water diversion during construction.

3.1 Avoidance and Minimization

Avoidance and minimization should always be considered before beginning any
construction or maintenance project. Take appropriate measures to avoid construction
impacts to wetlands, waterways, rare species habitats, known below and above ground
historical/archeological resources, and other environmentally sensitive areas. Use existing
ROW access whenever practicable. Keep to approved routes and roads and do not widen
or deviate from them. Consult with the Environmental Licensing and Permitting Group,
when avoidance is not practicable, to determine measures to minimize the extent of
construction impacts. Alternate access routes and/or staging areas that will minimize
construction impacts to the natural environment may be considered.

3.2 Rare Species Habitat

The Environmental Licensing and Permitting Group coordinates with state and local
agencies when work is within areas that are identified as rare species habitat. In
Connecticut, the Natural Diversity Database (NDDB) is used to identify rare species habitat
and is under the Department of Energy and Environmental Projection (CTDEEP). In
Massachusetts, the Natural Heritage Endangered Species Program (NHESP) is consulted
to identify rare species habitat, which is under the Department of Fisheries and Wildlife
and part of the Natural Heritage network. State regulatory agencies may require crew
training and turtle sweeps of work areas, botanist identification of rare plants for
avoidance, and protection of vernal pools, prior to starting the work.
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3.3 Vernal Pools

Construction within and across wetlands and in proximity to vernal pools should be limited
to the extent practicable to avoid working in the periods between April 1t and June 1t
This will allow for obligate vernal pool species to emigrate to the breeding areas, deposit
egg masses, and allow for hatching and development of juveniles. Silt fence should be
installed at the limits of the construction to prevent individual reptiles and amphibians
from entering the workspace, but in a manner that does not impede movement to and
from pools from adjacent forested uplands. Consider installing syncopated silt fencing.

Protection Measures

When performing construction activities in proximity to vernal pools, a number protection
measures should be implemented.

Vegetation Removal

e Maintain existing scrub-shrub vegetation (consistent with ROW vegetation
management requirements) within 25 feet of vernal pools, except in areas where
access roads and work pads must be installed.

e Minimize removal of low growing (scrub-shrub) vegetation surrounding vernal
pools by utilizing construction matting where access is needed. If vegetation must
be cut adjacent to vernal pools, the cut vegetation (slash) should be left in place
to serve as recruitment for leaf litter and coarse woody debris.

Erosion and Sedimentation Control

e Install and maintain erosion and sedimentation control measures along
construction access roads and work pads to protect water quality and to limit the
potential for sediment transport to vernal pools.

e Promptly remove erosion and sedimentation control devices upon final
revegetation and stabilization of the ROW.

Access Roads

e Use construction mats, corduroy roads, or clean materials (i.e., clean riprap,
gravel, stone or equivalent and rock fords) in locations where existing on-ROW
access roads must be improved and are adjacent to vernal pools.

¢ Man-made depressions along existing on-ROW access roads provide low-quality
vernal pool breeding habitat (due to an insufficient hydroperiod). Access roads
must be graded and/or improved to accommodate project construction vehicles
and may eliminate these depressions and the associated potential for amphibian
breeding habitat. Perform improvements to on-ROW access roads outside of the
breeding and migration seasons of vernal pool species to avoid direct impacts to
amphibians that may breed in the man-made depressions along existing on-ROW
access roads.
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Scheduling and Site-Specific Considerations

e To the extent practicable (considering circuit outages and other construction timing
constraints), schedule access road and work pad installation in and around vernal
pool habitats to minimize interference with amphibian breeding and migration
seasons.

e For project activities that must occur adjacent to vernal pools during amphibian
migration periods, implement measures on a site-specific basis to facilitate
unencumbered amphibian access to and from vernal pools. Consider the site-
specific conditions including the type of construction activity that will occur in
proximity to a vernal pool, the amphibian species known to occur in the vernal
pool, and seasonal conditions. Identify appropriate mitigation measures. Options
to be evaluated to allow amphibian access to vernal pools may include, but not be
limited to: syncopated silt fencing in the immediate vicinity of vernal pools;
elevated construction matting; and aligning erosion and sedimentation controls to
avoid bifurcating vernal pool habitat.

3.4 Access Roads

Existing construction access roads are unpaved roadways that work crews use to access
a site within a ROW. These access roads were generally either permitted previously or
constructed prior to the promulgation of regulations and are grandfathered in under past
general permits.

3.4.1 New Access Roads

New access roads are generally associated with new or large-scale projects that have
separate permitting requirements. Construction of new access roads will be based on
plans that are reviewed and approved by applicable federal, state, and local agencies. If
a new access road is needed and not associated with a large project, notify the
Environmental Licensing and Permitting Group to make a decision on best access routes
and identification of the necessary permits and approvals required to construct the new
road. Permit requirements must be followed.

3.4.2 Existing Access Roads

The travel surface width of access roads in upland areas will not exceed 16 feet. This does
not include side slopes. Maintaining existing access roads includes mowing of vegetation,
grading, placement/replacement of stone, and the installation/maintenance of erosion
control features (e.g., water bars, swales, sedimentation basins).

When access roads are in wetlands, measures should be taken to avoid disturbance to
wetlands, waterways, and sensitive areas. If avoidance is not practicable, then measures
should be taken to minimize the extent of disturbance. Alternate access routes should
always be considered. Below is a list of methods that should be considered where
disturbance is necessary:

e Minimize the width of typical access roads through wetlands. If an existing access
road is evident in the wetland, the existing width of the access road must be
maintained. If unable to ascertain the original width of the access, then do not
make the road wider than 16 feet (including side slopes).
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e To the extent practicable, use low-impact vehicles and/or vehicles with low ground
pressure when driving through wetlands.

e Coordinate the timing of work to cause the least impacts during the regulatory low-
flow period under normal conditions, when water/ground is frozen, after the spring
songbird nesting season, and, outside of the anticipated amphibian migration
window (mid- February to mid-June). The United States Army Corps of Engineers
defines the low-flow periods for streams as follows:

o Connecticut streams—July 1 through September 30
o Massachusetts non-tidal streams—July 1 through September 30
o Massachusetts tidal streams—November 16 to February 15

o New Hampshire streams—July 15 through October 1

e Use construction mats in wetlands to minimize soil disturbance and rutting when
work needs to occur during non-frozen ground conditions.

e If practicable, conduct work manually if warranted (decision to be made by Project
Team).

Existing access roads that have become part of the wetland are considered previous fill
that were either permitted or grandfathered and where it is evident that an access road
exists, it is acceptable to place stone over the previously placed fill. Where the existing
access road is not evident, Environmental Licensing and Permitting must be consulted to
make a determination whether stone can be placed in the wetland. If stone is not evident,
through soil cores, hand digging or other methods, construction mats will be used. If
permanent access is warranted through the wetland, the new access road will need to
have a permitting review and will likely require permits.

The access road in the wetland should not exceed 16 feet in width (unless there is evidence
that the road was originally wider than 16 feet).

Over time, existing access roads require maintenance and repair. Travel by construction
equipment and general traffic to reach a particular portion of the ROW must be via the
designated access road and route. Changes in the location of the access road or the use
of alternate roads must be reviewed and approved by the Project Team prior to their
construction or use. Access road routes were selected to prevent degradation of the utility
corridor, and must be constructed, used, and maintained in accordance with this manual,
as well as federal, state, and local requirements, and other project plans.

Though, in some situations, they may be necessary, constructing duplicate access roads
should be avoided to the extent practicable. Some appropriate reasons for suggesting
alternate routes are:

e Poor site conditions along preferred route because of weather or season.

e Property rights constraints, or property owner’s preference.

¢ Equipment requirements.

¢ Unanticipated off-site access limitations along existing roads.

e Unanticipated access opportunities (e.g., ice, snow, other developments) which
may avoid environmental disturbance and/or reduce cost.
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General Design: New and Existing Access Roads

Construction access roads that require new grading and/or filling, or are to be heavily
used require the creation of a stable, tractable, load-bearing surface resistant to erosion.
If the existing soil and subsoil are not well drained, it may be necessary to import an
aggregate road base (i.e., gravel borrow) such as that meeting the requirements of
aggregate found in the:

e Commonwealth of Massachusetts Department of Public Works Standard
Specifications for Highways and Bridges, Section 400

e Connecticut Standard Specifications for Roads, Bridges and Incidental
Construction, Section M1.02

When the construction access road follows the same route as the permanent design road,
constructing the grades and subgrade for the permanent roadway early in the construction
sequence is recommended.

The travel surface of construction access roads shall typically not exceed 16 feet in width
except for passing points, where necessary. Subgrading shall not extend beyond the
space required for the finished road and normal side slopes.

Where practicable, construction access roads should conform to the contours of the land,
avoiding grades steeper than 10 percent and creating side slopes no steeper than a ratio
of 2:1. If the side slopes are steeper than 2:1, then use of engineered slope stabilization
methods may be necessary Consider the volume and type of construction traffic as well
as the extent that natural ground must be altered to accommodate the traffic. If no
grading is required and the construction traffic is very intermittent (i.e., access roads used
to maintain utility lines) the measures used may be limited to water bars, or some top
dressing with gravel or stone in areas where the vegetation over soft soil is destroyed by
traffic.

During wet weather, these roadways can generate significant quantities of sediment if not
constructed with adequate stormwater management and erosion control measures.
During an active construction or maintenance activity, inspection of the construction
access road and the associated erosion and sedimentation measures should be conducted
by the person(s) designated at the pre-construction meeting, should occur regularly while
the activity is occurring, and repairs to controls should be made in a timely matter.
Repairs may include regrading and/or top dressing the traveled surface with additional
aggregate to eliminate ruts, as well as those repairs required by each erosion and
sedimentation measure used. When the roadway is no longer needed on a regular basis,
the access road should be reviewed to ensure that the road is left in a condition that
prevents future erosion and sedimentation (i.e., installation of water bars, gravel, etc.).
In some cases, permit conditions may warrant that the access road be removed and that
the disturbed area be seeded and mulched as required to match the pre-construction
conditions.

Erosion and Sedimentation Controls

Construction personnel are reminded to control erosion and flow conditions during access
road construction or maintenance by utilizing the following erosion and sedimentation
measures which are described and illustrated further in Appendix A:

Eversource Best Management Practices Manual-September 2016 3-5



Section 3 Construction Considerations Tighe&BONd

e Outlet protection, a level spreader, a trench breaker, a sediment trap or
basin, or a stone check dam may be used to de-energize concentrated flows
from diversions and in temporary channels.

o Geotextile silt fencing, compost filter berms, straw wattles and hay/straw
bale barriers may be utilized to provide protection at the toe of fill slopes and
discharges from water bars.

e Side slopes can be protected by installing erosion control blankets and seeding
the area with a fast-growing native or annual grass mix.

e Dust control should be employed when construction access road conditions create
airborne dust.

o Geotextile fabric shall be used beneath all new fill and construction entrances,
where needed.

3.4.2.1 Best Management Practices — New Access Roads

The following are BMPs that are applicable to new access roads in uplands and are
described at the following tabs:

Construction Entrance Track Pad - Tab 1A

Stormwater Management BMPs (includes Water Bars, Drainage Swales, and
Sedimentation Basins) — Tab 1B
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TAB 1A
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Construction Entrance Track Pad

Applications: Erosion and sedimentation control, roadway protection

Limitations:
¢ Maintenance is required if the pad becomes clogged with soil.

e Muddy conditions may warrant the use of a tire wash station.

Overview:

Where access roads or construction areas connect to paved roads, a stone track pad must
be installed at the construction entrance to prevent construction machinery from tracking
soil onto paved roadways. Materials appropriate to construction site soil conditions should
be employed and/or replenished, as necessary.
Installation:
e Use 3- to 6-inch washed stone to install stone tracking pads at a minimum length
of 50 feet and a minimum depth of 12 inches.

¢ On sites with clayey soils, underlay stone tracking pads with a geotextile liner to
prevent the stone from sinking into the soil.

Maintenance:

e Periodically inspect the stone in the entrance tack pad. If the pad becomes clogged
with soil, remove and refresh and/or clean stone.

Additional Comments:

If muddy conditions warrant the use of a tire wash station, procedures should be
established to ensure soils are not tracked off site.

Where appropriate and when safety and environmental conditions are considered, vehicle
tires or tracks may be spun quickly (*burn out”) on the track pad to further facilitate the
removal of soil.
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Photo provided courtesy’of BSC Group/CL&P.
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TAB 1B
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Water Bar

Applications: Erosion and sedimentation control

Limitations:

e Should never be used to direct a watercourse into another waterbody or to divert
unfiltered runoff to a wetland.

e Can impede vehicular movement.

e Damage from vehicle traffic and stormwater flow may require water bars to be
reinstalled/reworked at the beginning and end of each construction season.

Overview:

Water bars are linear features built diagonally across access roads or ROWs to redirect
waterflow off of the road surface at non-erosive intervals. In general, they consist of a
trench dug at least 6 inches below grade followed by an earthen mound at least 6 inches
above grade. Use water bars to prevent erosion on sloping roadways less than 100-feet
wide. Water bars must be designed to be stable throughout their useful life and meet the
criteria in the table below. The maximum capacity should be the peak runoff from a 10-
year storm. Permanent diversions (Appendix A) may also be used if water bars are not
suitable.

Installation:

e Set water bar direction to utilize stable outlets and do not allow upslope water bar
runoff to converge with down slope water bars.

e Construct the bar immediately after vegetation has been cleared on constant or
slightly increasing grades, not exceeding 2%. Avoid reverse grades.

e Mark the location and width of the ridge and disk the entire length.

e Fill ridge to above the design height and compact with wheeled equipment to the
design cross section.

e Construct sediment traps or outlet stabilization measures, as needed.

e After the area has been permanently stabilized, remove the ridge and channel to
blend with the natural ground level.

e Seed and mulch diversions that are intended for use for more than 30 days.

Minimum Cross Section

Top Width (ft) Height (ft) Side Slopes
0 1.5 4:1
4 1.5 2:1

Maximum Recommended Spacing

Land Slope (%) Spacing (ft)
1 or less 300
2 200
3to5 150
Greater than 5 100
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Maintenance:
e Inspect each week and after rain events. Repair damage caused by construction
traffic or erosion.
¢ Remove accumulated sediment and debris from the trench and stabilize outlets.

e If necessary, repair ridge to a positive grade and cross section, and add gravel at
crossing areas.

e Use routine inspections to determine if the original spacing is adequate or if
additional water bars need to be constructed.

Additional Comments:

Water bars may include the use of hardwood logs to provide structural stability.

-~

Diversion waterbar.
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Drainage Swales

Applications: Convey stormwater away from work area and/or improve water quality and
reduce peak runoff.

Limitations:

e Vegetated swales need to have adequately established vegetation before flow is
diverted to them.

e Need to have adequate bottom stabilization to prevent scouring.

Overview:

Drainage swales usually consist of a ditch that is either vegetated or lined with rip rap,
erosion control blankets, or other materials. They are natural or constructed
waterways/outlets that intercept, redirect, and convey stormwater away from the work
area to a stable location and are used in areas where concentrated runoff would otherwise
cause erosion/flooding. Swales can be used to reduce erosion in uplands and/or prior to
discharge of stormwater flows to natural receiving waters (e.g., wetlands or streams).
They also help to reduce surface flow velocity and turbidity.

Grass Lined Channels (Stabilized with vegetation)

e Use where vegetative lining will provide sufficient stability, slopes are less than
5%, and space is available for large cross section.

Installation:
e Remove trees, brush and stumps.

e Excavate and shape channel to dimensions on plans. Overcut 0.2 ft for vegetative
growth.

e Install temporary liner or riprap at inflows and stabilize outlets.

e Vegetate immediately after construction and divert water until grass establishes.
Install matting if flow cannot be diverted.

e Install sod rather than seeding where slopes approach 5%.
e Spread topsoil to a minimum of 4 inches where soil conditions are unfavorable.
Seeded channels should be mulched.
Vegetated Swales (Stabilized with dense vegetation)

¢ Use for water quality improvement and peak runoff reduction. Applicable for
small drainage areas with relatively small amount of impervious cover. The
grassed waterway is used to convey runoff at a non-erosive velocity. Dense
vegetation can be established and a stable outlet constructed.

Installation:

e General design parameters are as follows: minimum capacity 10-year, 24-hour
storm; design slopes to prevent erosion during the 2-year storm event; maximum
side slopes 3:1; bottom width 2 to 8 feet.

e Vegetate with water resistant grasses and divert flow until established.

Riprap Lined Channels (Contains lining of riprap or stone)
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e Use on sites where channel flow velocities exceed those acceptable for grass lined
waterway. Applicable where vegetative establishment is not possible or there are
steep grades, wetness, highly erodible soils, seepage or prolonged base flow.

Installation:

e Remove trees, brush, and vegetation from channel area.

e Stabilize inlets and install outlet protection.

e Construct channel and install filter and lining as shown on plan.

e Use the maximum stone size for riprap plus thickness of filter.

Maintenance:

e Swales need to be routinely maintained to prevent brush/sediment buildup.
Inspect swale regularly and after every rain event (0.25 inches or greater). Repair
and/or re-seed rill or gully erosion. Remove accumulated sediments and brush
before it reaches a depth of six inches.

Additional Comments:

e Depth and spacing of swales should be dependent on runoff conditions of the
specific site.

e If required, install check dams constructed of rip rap or other materials to slow
flows along certain reaches of a swale.

¢ Remove temporary swales once construction is complete or areas are stabilized.
If leaving swales in place will allow for long-term benefits and be compatible with
the ultimate use of the site, then they may remain in place.
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Grass-lined swale underlain with erosion control blanket and containing hay bale check dams; used
to quickly stabilize soils along a construction access road subjected to significant stormwater runoff.

Blue arrow indicates direction of flow.
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Sedimentation Basins

Applications: Erosion and sedimentation control

Limitations:

e Traps and basins need to be adequately sized based on expected rain events and
the contributing drainage area.

Overview:

Sediment traps and basins are used to filter and settle out sediment in stormwater runoff
before water is released into a wetland or other unprotected and/or sensitive area. A
sediment trap is a temporary measure installed during construction to detain runoff, while
a basin is a more permanent measure. Basins are also used where other erosion control
measures are not adequate to prevent off-site sedimentation.

A sediment traps and basins should have three components: a forebay, a check dam, and
a basin. Debris and some sediments begin to settle out of the water in the forebay. The
stone or hay bale check dam filters more sediments as water flows through. The actual
basin is a low velocity pool where sediments settle out of the water column before the
water is released at the outlet.

Based on the size of the project area, a qualified engineer may be required to calculate
the appropriate size of the basin. State-specific guidance for basin sizing can be found in
the following locations:

e Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban
Areas (Page 140); _http://www.mass.gov/eea/docs/dep/water/esfull.pdf

e 2002 Connecticut Guidelines for Soil Erosion and Sediment Control (Section 5-11-
1); http://www.ct.gov/dep/cwp/view.asp?A=27208Q=325660.

Installation:
Drainage area of 5 acres or less

e Install to direct stormwater runoff to the sedimentation trap or basin. Form basin
by excavating a depression similar to a small pond or by placing an earthen
embankment across an existing drainage swale or naturally low area.

e The ratio between the basin length and width should be greater than 3:1 (L:W). A
ratio of 9:1 is recommended.

e Clear, grub, and strip all vegetation and root material from area of embankment
and place embankment fill in lifts (<9”/lift, max). Compact fill and construct side
slopes 2:1 or flatter. Excavate rectangular outlet section from compacted
embankment.

e Filter fabric may be installed on bottom and sides of basin and covered by riprap.

e Extend outlet apron/spillway below toe of dam on level grade until stable
conditions are reached (5 feet minimum). Cover inside face of stone outlet section
with a 1-foot layer of Y2- to Ya-inch aggregate.

e Use permanent or temporary seeding to vegetate embankments, spillways, and
disturbed areas downgradient of the basin.
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Drainage area of 10 acres or less

Locate the basin in an easily accessible upland area, not a wetland area.

Install the basin so that it intercepts the largest possible amount of runoff from the
disturbed area.

Divert sediment-laden water to the upper end of the sediment pool to improve
trapping effectiveness.

Basin should have a minimum volume based on 2-inch of storage for each acre of
drainage area.

Size basin to provide a minimum detention of 12 to 24 hours at the maximum
runoff quantity expected for the duration of the basin’s use.

Maintenance:

Monitor the amount of sedimentation in the trap/basin. Install a stake with a
marking at half the design depth. Remove sediment when it reaches this mark.

Inspect after every rain event.
Clean or replace the spillway gravel and re-seed/plant vegetation, as needed.

Monitor embankment, spillway, and outlet for erosion. Repair erosion problems
immediately.

Additional Comments:

Construction of sediment traps and/or basins should occur before primary construction on
a project begins. They are often a critical stormwater management component for larger
construction sites and/or those with poorly drained upland soils. If compatible with the
post-construction site use, it may be appropriate to leave sediment basins in place
indefinitely.

Eversource Best Management Practices Manual-September 2016 3-18



Section 3 Construction Considerations Tighe&Bond

Sedlmentatlon basin with hay bale ﬁlters

TEMPORARY CONSTRUCTION /ACCESS ROAD ON SLOPE

Y

“ROADSIDE SWALE —— \‘\\\\ — E‘S*:/ |y \ )
N 4 : !
TR \ | ) }4
i =X
\

—]
-
—

/ -
s
\ N
\EM
K
OF WETLANDS

STONE OR HAY BALE |
CHECK DAM \ , :
|UJ o |
~ [=] i
R ‘Z + <
Iz 8i
STONE APRON/OUTLET l% . \
L~
BLAN VIEW s \ \ s

1 \ 1

8 A
\ \ \ |
INCOMING SEDIMENT \ /

FLOWS :
STONE OR HAY BALE \
CHECK DAM
STONE APRON/QUTLET WETLAND
FOREBAY
ol e
\~HIGH WATER TABLE STREAM/
TYPICAL TEMPORARY
ELEVATION VIEW

SEDIMENT TRAP/BASIN USAGE
TIGHE & BOND CONSULTING ENGINEERS
WESTFIELD, MASSACHUSETTS
SCALE: NONE DATE: 2007

Eversource Best Management Practices Manual-September 2016 3-19



Section 3 Construction Considerations Tighe&BONd

3.4.3 Construction in Wetlands

Access roads that are constructed in or across wetlands require the following
considerations in addition to the considerations for access roads in uplands:

Construction of new access roads in wetlands, whether temporary or permanent,
that do not utilize construction mats (e.g., earthen and/or rock fill roads, corduroy
roads) require considerable project specific permitting and design. These kinds of
projects should comply with project specific permits and plans, while only using
this BMP manual as a general reference source. Permits often also require wetlands
replication when permanent new access roads are constructed in wetlands.

Avoid putting the construction access road in a wetland whenever practicable.
Explore all feasible and prudent alternatives before determining that a wetland
crossing is necessary. When avoidance is not practicable, consider crossings that
will result in the least amount of disturbance. This may involve locating the
construction access road so that it crosses the wetland at its narrowest width or
uses areas previously disturbed for access or other purposes.

Minimize the width of the temporary construction access road through the wetlands
(generally no wider than 16 feet when using construction mats). It is preferable
to have a passing point created before and after the wetland crossing, but internal
passing points may be needed if the crossing is very long or critical sight line
restrictions exist.

Construct access roads so that wildlife is able to pass under or go through the road.
In areas where the road is only one construction mat thick, allow for passageways
or “gaps” between construction mats. In locations where the access road is greater
than one mat thick, install elevated construction mat road crossings or "bridges.”
Gaps and/or bridges are to be placed along the access road at intervals no less
than 50 feet.

Consider the soil conditions. Expect deep organic wetland soils to require
geotextiles, construction mats, or other materials during use to keep imported road
materials separated from wetland soils. In shallow organic or saturated soils, thick
plywood sheets or AlturnaMATS® may be sufficient to support a stable travel
surface for small, lightweight vehicles. In addition, in areas which are inundated
or have deep organic wetland soils, it may be necessary to use more than one layer
of construction mats.

Prevent obstructions to surface and subsurface flow across and through the
construction access road. Provide adequate drainage. This may require the use
of crushed stone, a layer of log corduroy, construction mat bridges, or multiple
cross culverts, particularly if the wetland does not contain a well-defined
watercourse channel and/or the wetland crossing is long. If the wetland soils are
susceptible to seasonal high groundwater tables or flooding, then give additional
consideration for maintaining flows across and/or over the construction access road
without causing erosion or siltation during such times.

Plan in advance how the construction access road will be removed and the wetland
restored. A road stabilization geotextile can facilitate the segregation of imported
soils and crushed stone and/or log corduroy from the native wetland soils and make
wetland restoration easier. However, after the end of an extensive project and a
highly traveled crossing, stone removal from the wetland surface will still usually
have to occur, even when placed in conjunction with geotextile.
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In some cases, access roads may not need to be constructed in a wetland to get access
into or through a wetland if the work can be designed such that disturbance to the wetland
are avoided or negligible. Options to be considered are presented below.

Equipment Selection and Usage

Low ground pressure equipment. Using equipment that reduces the pressure
it exerts on the ground can minimize disturbance to sensitive areas. Employing
the use of equipment with wide tires, rubberized tracks, and low ground pressure
(<3 psi) can help minimize soil compaction.

Wide tires. Increasing the width of tires will increase traveling surface area and
therefore reduce the amount of ground compaction that the equipment will cause.
Ultimately, this will reduce rutting, and allow for easier maneuvering of the vehicle.
However, wide tires may be costly and will require a wider travel area.

Rubberized tracks. Equipment with rubberized tracks spreads the weight of the
vehicle over a much larger surface, reducing ground pressure and enabling the
vehicle to move more freely through wet substrates. Each track can be between
1.5 and 3 feet wide, length depending on the width of the vehicle. This can greatly
reduce rutting and allow the vehicle to move with less difficulty through wet
substrates.

Lightweight equipment. Disturbance in a wetland area can be lessened by
reducing the size of equipment (e.g., ORVs, Gator™) used in sensitive areas. This
reduces the amount of pressure to the travel surface as well as the necessary width
of access ways.
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Timing of Work

¢ Work during frozen conditions. Activities conducted once wetland areas are
frozen can minimize rutting and other disturbance to the surrounding environment.
Work during this time also generally reduces disturbance of aquatic and terrestrial
wildlife movement by avoiding sensitive breeding and nesting seasons.

e Work during the “low flow"” period. Conducting work during the low flow period
can reduce disturbance to surface water and generally avoids spawning and
breeding seasons of aquatic organisms. The United States Army Corps of Engineers
defines the low-flow periods for streams as follows:

o Connecticut streams—July 1 through September 30
o Massachusetts non-tidal streams—July 1 through September 30
o Massachusetts tidal streams—November 16 to February 15

o New Hampshire streams—July 15 through October 1

Alternate Access

¢ Manual access. Consider accessing work areas on foot through terrestrial areas
and/or by boat through open water or ponded areas. Smaller projects (e.g., repairs
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to individual structures or parts of structures) do not categorically require the use
of heavy machinery and should be accessed manually to the extent practicable.

Limit trips. Multiple trips through a wetland have shown to increase the potential
for damage and requirement for matting. Try to limit trip to one in and one out.

Use of overhead/aerial access (e.qg., helicopters)

Using overhead or aerial equipment can be expensive and is not always feasible,
but it may be appropriate in some situations in order to get vehicles and other
equipment to a site that may be otherwise very difficult to access. The use of
overhead and/or aerial equipment may be beneficial for work in areas where large
water bodies, deep crevices, or mountainous areas hinder ground access.

Erosion and Sedimentation Controls

Construction personnel are reminded to control erosion and flow conditions during new
access road construction by utilizing the following erosion and sedimentation measures
which are described and illustrated further in Appendix A:

Straw wattles, Geotextile silt fencing and hay/straw bale barriers may be
installed at the edges of earthen roads or construction mat roads to prevent erosion
of soil into wetlands from the road fill or tracked soil on construction mats.

In areas where silt fencing is required for more than one activity season,
syncopated silt fencing may be installed to permit animal crossings.

Side slopes of earthen roads can be protected by installing erosion control
blankets and seeding the area with a fast-growing native or annual grass mix.

Dust control should be employed as necessary when construction access road
conditions create airborne dust when necessary.

3.4.3.1 Best Management Practices - Construction in Wetlands

The following are BMPs that are applicable to new access roads in wetlands and are
described at the following tab:

Construction Mats (includes Elevated Construction Mats and AlturnaMATs) - Tab 2A

Permeable Road- Tab 2B

Dewatering — Appendix A Section II
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TAB 2A
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Construction Mats (i.e., timber or swamp mats)
Applications: Wetland crossings, rut minimization

e Used for access where the ground surface is unstable due to shallow, standing
water, saturated soils, or other substrates not suitable for heavy vehicles.

Limitations:

e Only for temporary use. Generally mats should be removed upon construction
completion.

e May float away in high water conditions.
e Need to be installed with heavy machinery.
e AlturnaMATs® limited to smaller vehicles and equipment.

e Equipment operators should remain cautious so as not to drive off or slip off the
side of the mats.

e In winter, mats must be plowed and sanded or heated to prevent equipment from
sliding off mats. Use of a deicing agent requires approval by the Environmental
Licensing and Permitting Group.

Installation:

e Place mats along the travel area without any gaps and so that each board is
positioned perpendicular to the direction of traffic. Position mats so that they are
offset far enough from the resource area so that ruts are not created when
equipment enters and exits a sensitive area.

e Remove mats by “backing” out of the site and removing mats one at a time.
Regrade soils to pre-existing contours while taking care not to compact soils.

e Clean mats after use to remove any invasive plant species seed stock. Cleaning
methods may include, but are not limited to, shaking or dropping mats in a
controlled manner with a piece of machinery to knock off attached soil and debris,
spraying with water or air, sweeping, or exposing the mats to high temperatures.

e Clean mats that were used in wetlands dominated by invasive species using
brooms, shovels, and compressed air, if needed.

Additional Comments:

Lightweight, easy to maneuver alternatives to traditional mats are available. For example,
AlturnaMATS® are half-inch thick polyethylene slip-resistant ground protection mats
available in dimensions up to 4 feet by 8 feet and weigh between 21.5 and 86 pounds.

See photograph and typical sheet on following pages.

Eversource Best Management Practices Manual-September 2016 3-25



Section 3 Construction Considerations Tighe&Bond
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Elevated construction mat road with bridging for animal crossing.
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Permeable Road (i.e., rock sandwich, French Mattress, or road with continuous

cross-drainage)
Applications: Wetland crossings, rut minimization

Limitations:

e Not appropriate for areas where concentrated, high volume and/or velocity water
flow will intersect the road (i.e., stream crossings).

e Need to be installed with heavy machinery.

¢ Equipment operators should remain cautious so as not to drive or slip off the side
of the road.

Overview:

Permeable roads are used for access in situations not suitable for heavy vehicle use often
due to unstable ground surfaces with shallow standing water, saturated soils, or other
unstable substrate. Installation of a permeable road can also help reduce the potential
for frost action and pothole creation by preventing groundwater from wicking up into the
road fill material.

Installation:

e Cover existing soil with a geotextile fabric prior to road construction. Excavation of
existing soil is generally not recommended in order to minimize impacts to the
resource area. Construct road on top of the soil surface, as shown on the typical
on the next page. Drainage layer materials include 3- to 6-inch rock (12-inch
minimum depth) or log corduroy (2-inch minimum diameter).

e Install the road so that it is offset far enough from the resource area so that ruts
are not created when equipment enters and exits a sensitive area.

e Remove road by “backing” out of the site and removing road one section at a time.
Regrade soils to pre-existing contours while taking care not to compact soils.

Maintenance:

e Regularly inspect and clean edges of cross-drainage layer along the sides of the
road to prevent clogging by debris, leaf litter, sediment, etc.

Eversource Best Management Practices Manual-September 2016 3-31



Section 3 Construction Considerations

Tighe&Bond

TORF GEOTEXTILE LAVER

BOTTOM GEOTEXTILE L'“ERT \

5 G| e L T LT
DIRECTION OF
TRAFFIC
o e =TS T v v AR o g o g R 8 | o 8 g | e g gy v
Al ul L il
1" WETLAND AREA o il
- HOTES.
ELAN VIEW 1. DRANAGE LAYERS WAY BE USED AS AN

DRAINAGE LAYER OF 3™—6" ROGK (MINIMUM 12 INCHES
THICK) CR LOG CORDUCY (MINIMUM 27 LOG DIAMETER)

MUCD'Y /UNSTABLE GROUND
IN OR NEAS WETLAND AREA

. FILTER FASRIC “JOINTS™ SHOULD OVERLAF AT

. EROSION AND SEDIMENTATION CONTROLE MAY

ALTERMATIVE TO CULVERTS, OR IN
COMBINATION WITH CULVERTS, TO PROVIDE
ADEQUATE CROSS-0ORAMNAGE.

LEAST 18" (WHERE ONE PIECE OF FILTER
FABRIC ENOS AND & WEW PIECE OF FABRIC IS
ADDED TO CONTINUE THE ROWD).

BE INSTALLED ADJACENT TD' THE SIDES OF
THE ROAD WHEM CONDITIONS WARRANT.

TYPICAL
FERMEAEBLE ROAD WETLAND CROSSING
TIGHE & BOMD CONSULTING ENGINEERS
WESTFIELDL MASSACHUSETTS
O TE: OCTOUE R 20

SCALE: MONE

Eversource Best Management Practices Manual-September 2016

3-32



Section 3 Construction Considerations Tighe&BONd

3.4.4 Watercourse Crossings

There are a number of BMPs that can be used to minimize disturbance to streams. For
eac