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Attachment A

The Council’s Declaratory Ruling for the Project (Petition No. 1277)



STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051
Phone: {860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

May 27, 2016

Kathleen M. Shanley
Manager-Transmission Siting
Eversource Energy

P.O. Box 270

Hartford, CT 06141-0270

RE:  PETITION NO. 1227 — Eversource Energy petition for a declaratory ruling that no Certificate of
Environmental Compatibility and Public Need is required for the proposed teplacement of electric
transmission line structures within approximately .8 miles of existing right of way along its existing
No. 1975 115-kV transmission line traversing the municipalities of Middlefield, Durham and
Middletown, Connecticut, and related transtission line structure improverments.

Dear Ms. Shanley:

At a public meeting held on May 26, 2016, the Connecticut Siting Council {Council} considered and ruled that
the above-referenced proposal would not have a substantial adverse environmental effect, and pursuant to
Connecticut General Statutes § 16-50k, would not tequire a Certificate of Environmental Compatibility and
Public Need, with the following conditions:

1. The Petitioner shall prepare a Development and Management Plan (D&M) for this site in compliance
with Sections 16-50j-60 through 16-50j-62 of the Regulations of Connecticut State Agencies. The D&M
Plan shall be served on the Towns of Durham and Middlefield and City of Middletown fotr comment
and submitted to and approved by the Council prior to the commencement of facility construction and
shall include;

a. A detailed site plan showing the placement of the access roads, work pads, equipment and
material staging area, pull pad and route to pull conductors, and identifying these areas as
temporaty;

. Plan and notification of using helicopter for conductor installation, if applicable;
c. Identification of developed areas for staging and equipment lay down, field office trailers,

sanitary facilities and parking;

An erosion and sediment control plan, consistent with the 2002 Connecticut Guidelines for Soil

Erosion and Sediment Control as amended;

A spill prevention and countermeasures plan;

Provisions for crossing inland wetland and watercourses;

Vegetative clearing plan and use of organic materials;

Mark established or ornamental vegetation for preservation prior to clearing, to the extent

practicable;

A wetland and upland restoration plan;

A schedule of construction hours;

Consult with the Town of Durham on construction traffic during the Durham Fair;

A plan to minimize air quality effects duting construction;
. Confirm no blasting is necessary;

Identification and protective measures to ptivate wells and septic systems; and

Plans and strategies to prevent the use of the right-of-way by off-road vehicles;

CONNECTICUT SITING COUNCIL
Affirmative Aciion / Equal Opporiunity Employer
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Unless otherwise approved by the Council, if the facility authorized herein is not fully constructed
within three years from the date of the mailing of the Council’s decision, this decision shall be void, and
the facility owner/operator shall dismantle the facility and remove all associated equipment ot reapply
for any continued or new use to the Council before any such use is made. The time between the filing
and resolution of any appeals of the Council’s decision shall not be counted in calculating this deadline.
Authority to monitor and modify this schedule, as necessary, is delegated to the Executive
Ditector. The facility owner/operator shall provide written notice to the Executive Director of any
schedule changes as soon as is practicable;

Any request for extension of the time period to fully construct the facility shall be filed with the Council
not later than 60 days prior to the expiration date of this decision and shall be served on all parties and
intervenors, if applicable, and the Towns of Middlefield, Durham and Middletown;

Within 45 days after completion of construction, the Council shall be notified in writing that
construction has been completed;

The facility owner/operator shall remit timely payments associated with annual assessments and
invoices submitted by the Council for expenses attributable to the facility under Conn. Gen. Stat. §16-
50v;

This Declaratory Ruling may be transferred, provided the facility owner/operator/transferor is current
with payments to the Council for annual assessments and invoices under Conn. Gen. Stat. §16-50v and
the transferee provides written confirmation that the transferee agrees to comply with the terms,
limitations and conditions contained in the Declaratory Ruling, including timely payments to the Council
for annual assessments and invoices under Conn. Gen. Stat. §16-50v; and

If the facility owner/operator is a wholly owned subsidiary of a corporation or other entity and is
sold/transferred to another corporation or other entity, the Council shall be notified of such sale and/or
transfer and of any change in contact information for the individual or representative responsible for
management and operations of the facility within 30 days of the sale and/or transfer.

This deciston 1s under the exclusive jurisdiction of the Council and is not applicable to any other modification
or construction. All work is to be implemented as specified in the petition dated April 7, 2016 and additional
information dated May 3, 2016.

Enclosed for your information is a copy of the staff report on this project.

Ve

truly vours,

Oubed St

Robert Stein
Chairman

RS/FOC/lm

Enclosure: Staff Report dated May 26, 2016

C

The Honorable Laura I.. Francis, First Selectman, Town of Durham
Geoffrey Colegrove, Town Planner, Town of Durham

The Honorable Edward Bailey, First Selectman, Town of Middlefield
Allan Johanson, Zoning Enforcement Officer, Town of Middlefield
The Honorable Daniel T. Drew, Mayot, City of Middletown

Michiel Wackers, AICP, Director of Planning, City of Middletown
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Petition No. 1227
The Connecticut Light and Power Company d/b/a Eversource Energy
Durham, Middlefield, and Middletown, Connecticut
Staff Report
May 26, 2016

Introduction

On Aprl 7, 2016, the Connecticut Siting Council (Council) received a petition (Petition) from The
Connecticut Light and Power Company d/b/a Eversource Energy (Evetsoutce) for a declaratory tuling that
no Certificate of Environmental Compatibility and Public Need is required for proposed replacement of
electric transmission line structures and conductors within approximately 0.8 miles of existing right of way
(ROW) along its existing No. 1975 115-kilovolt (kV) transmission line traversing the municipalities
of Middlefield, Durham and Middletown, Connecticut, and related transmission line structure improvements.

Council member Robert Hannon and Council staff member Fred Cunliffe conducted a field review of the
proposed project on May 3, 2016. Kathleen Shanley, Chris Sodetman, Marcia Wellman and Farah Omakard
tepresented Eversource. The following Royal Oak subdivision neighbors wete present; William Norton,
Michael Taylor, Walter Pietruska, Trisha Bradley, Cathleen Tannon, Gilles Plante. Beth Moncata of the Fitst
Selectman’s office represented the Town of Durham.

The purpose of the proposed project is to rebuild an approximately 0.8 mile portion of the 115-kV 1975 line
extending through Durham, Middlefield, and Middletown within Evetsoutce’s existing 1975 line ROW
between Fast Meriden Substation, Meriden and Haddam Substation, Haddam. The width of the ROW in the
0.8 mile section is 125 feet. These transmission line structures were constructed in the 1920s and 1950s and
have been operating beyond the expected operational life of 40 years. Furthermore, this section of
transmission line was planned for upgrade in Docket No. 272 Middletown-Norwalk transmission line project
combined with a new 345-kV line but was left unchanged as the Council decided to approve an alternate
route in this area. In that decision the Council opined as follows:

“Initially, the Council may not have considered deviating from an existing electric transmission
line right-of-way. However, because the Royal Oaks neighborhood and existing right-of-way
are intertwined specifically via a special agreement between CL&P and the Royal Oak
neighbors for vegetation management within the ROW; the Council interprets this as 2 unique
“residential” area. Moreover, the undeveloped area north of the Royal Oaks neighborhood is
essentially uninhabited and provides a reasonable corridor to protect the public health and
safety of an existing neighborhood. The suggested bypass appeats rational, apptroptiate, and
the Applicant does not object to it; thetefore, the Council will order the construction of the
Royal Oak Bypass which shall include rights-of-way not to exceed a total of 165 feet in width
for the proposed 345-kV transmission line and leave the existing 115-kV ROW in place.
Furthermore, the minimum buffer zone is the existing right-of-way.”

Eversource has individual private agreements with five residents in the Royal Oak subdivision who own
property subject to Eversource easements that allow these owners to maintain the vegetation on their
properties to Eversource's vegetation management specifications in lieu of removing trees or using herbicides
to control incompatible vegetation on these properties. As a matter of practice, Evetsoutce has managed the
entire section of ROW through the Royal Oak subdivision as if these agreements applied to the entire section,
$0 as to maintain a uniform appearance of the ROW. These agteements, and Eversource's practice consistent
with them, apply only to maintenance of the ROW and not to new construction whete previously allowed
vegetation would conflict with the installation of new facilities. Duting construction, vegetation that conflicts
with or impedes the installation of the new fa' ijes will need to be temoved. Following construction,
vegetation will be allowed to re-establish in thff Mcded agegs to the extent consistent with Eversource’s
specifications to maintain adequate clearances. ©

CONNECTICUT SITING COUNCIL
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. The aging equipment is in need of replacement and Eversoutce proposes the following:

© Removal of 13 115-kV wood H-frame structures.

©  Removal of six weathering single-citcuit steel structures and foundations. This includes
two deadend H-frame structures which support the southetly line and four tap
structures which currently facilitate the bundling of the two transmission lines

0 Removal of the existing 4/0 copper conductot and copperweld shield wites on the
existing wood structures.

0 Installation of five direct-embedded 115-kV H-frame weathering steel structures
which would match the existing structures. The height ranges of the existing
structures are between approximately 43 to 61 feet above ground level. The new
proposed structures would be approximately 5 to 15 feet taller than the existing
structures with the tallest proposed structure at 75 feet.

0 Installation of new conductor 1590-kemil aluminum conductor steel supported (“ACCSS™)
on the proposed steel structures.

0 Installation of two optical ground wires (“OPGW™) on the proposed structures.

Looking along the ROW, two sets of single-circuit wood pole transmission structures exist today, one of
which would be replaced with single-circuit steel H-frames and the second would be removed. The
existing configuration in this corridor is two lines bundled together. The new configuration would be a
single line. The increase in height is required to comply with the 2012 National Electric Safety Code
("NESC"). The project will enable Eversource to improve the safety and reliability of its 1975
transmission line. :

Construction Methods

Evetsource would utilize it’s Dooley Substation property located at 1279 Long Hill Road in Middletown as
the staging area for the project, including construction trailers and parking for vehicles.

Vegetation removal would consist of removing overgrowth at the base of existing structures and providing
unobstructed access for construction equipment as well as conducting side trimming and vegetation removal
along existing access roads to improve access to existing structure locations. No new access roads are
required. This would ensure the stability of work pads and safe operation of equipment used for the project.

Following vegetation removal, soil erosion and sedimentation controls would be installed. Erosion and
sedimentation control measures (E&S controls) would be installed in accordance with the 2002 Connecticut
Guidelines for Soil Erosion and Sediment Control and Eversource’s Best Management Practices (Eversource BMPs),
Typical E&S controls include, but are not limited to, the use of hay bales and silt fence, check dams, berms,
swales, sediment basins, seeding, mulching, and straw blankets. Temporary E&S controls would remain in
place until construction is complete and all disturbed ateas ate stabilized.

Installation and improvements of the existing access roads would involve grading the area to a width of
approximately 16 to 20 feet (with additional width needed at turning or passing locations) and covered with
gravel. The wotk pad site (100 foot by 100 foot) for both structure installation and removal would then be
graded, if needed, to create a level work area, and the upper three to six inches of topsoil would be removed.
The topsoil would be temporarily stockpiled within the ROW, typically near the wotk pad. Eversource would
wotk with propetty ownets who request to have the gravel access roads and work pads removed upon
completion of the project. Seeding and mulching would occur to permanently stabilize disturbed areas.

The proposed steel structures would be direct buried using excavation auger or pneumatic hammer. No
blasting 1s proposed. If ground water is encountered it would be dischatged in accordance with applicable
requitements. 'The new structure sections and associated matetials and hardware would be delivered by truck
and would be stored at the staging area. The new structure would be delivered to the installation location in
sections, and then it would be assembled and installed with a crane. Insulators and connecting hardware
would be installed on most structures at this time.
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The reconductoring of the overhead line conductors and shield wires would require the use of special pulling
and tensioning equipment, which would be positioned at pre-determined pull pad locations specified by
Eversource. In this Petition, 2 typical pull pad size is 100 feet by 300 feet located within the existing ROV,

Helicopters may be used for conductor and shield wite pulling activities. The Royal Oak Neighbots and the
Town of Durham request consideration that 2 helicopter be used to install conductots. This would reduce
vegetation clearing needed for ground-level pulling equipment. After the removal of the old conductors, the
existing transmission line structure, hardware, and associated conductors and wires would be disposed of in
accordance with Fversource BMDPs,

ROW restoration activities would include the removal of construction debris, signs, flagging, and fencing, as
well as the removal of temporary mat access roads and work pads in wetlands and other areas that require
protection from construction equipment. All other wotk pads and access roads would be left in place to
facilitate future transmission line maintenance unless the underlying property owner requests removal and
restoration to pre-construction condition. Areas affected by construction would be re-graded as practical and
stabilized using re-vegetation or other measures before removing temporary erosion and sedimentation
controls.

Eversource anticipates beginning construction duting the summer 2016 and completing construction in
- November 2016. Normal working hours would be Monday through Saturday 7 am to 7 pm. Sunday work
houts may be needed during transmission outages.

Environmental Effects and Mitigation Measures

Land uses in the project area are a mix of residential, agricultural, and undeveloped lands. Residential features
that abut and extend into the ROW include maintained lawns and gardens. Though the project would
traverse through some maintained lawns and gardens within the established ROW, Eversource would work
with the propetty owners to restore these and other similarly improved areas upon completion of the project.

Heritage Consultants, LI.C (Heritage) performed an assessment of archaeological and historical resources (i.e.
cultural resources review) for the proposed project area. Heritage reviewed a previous survey conducted by
Raber Associates in 2003 associated with Docket 272 project and concluded the project corridor possesses
little potential of intact cultural deposits and no further archeological examination was recommended. The
State Historic Preservation Office reviewed and concurred with Heritage’s findings.

Eversource’s review of the Connecticut Department of Energy and Environmental Protection’s (DEEP)
Natural Diversity Database did not 1denttfy any State-listed endangered, threatened, or special—concem
species nor critical habitat areas in the vicinity of the proposed project area.

Four wetlands were identified within the existing ROW and project atea. Three of the wetlands would not be
distutbed. Temporary wetland impacts would be associated with the use of construction mats in the existing
ROW between Little Lane and Route 17 for the removal of four existing structures. The temporary wetland
impact atea would total approximately 27,200 square feet. Eversource would obtain an Army Cotps of
Engineers Category 1 permit for placement of mats in a regulated wetland. Any work within wetland systems
would be conducted in accordance with Fversource BMPs. No vernal pools were identified within the
project area.

The proposed project is not located within a 100-year or 500-year flood zone.

No public water supply reservoits are located in the vicinity of the proposed project. The project would not
affect ground watet o surface water features, and the project would not cross any aquifer protection areas.

The nearest residences to an existing structure to be removed are at a distance of approximately 53 feet,
which occurs at two locations, structure no. 4501 proximate to 11 Packinghouse Hill Road in Durham and
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structure no. 3579 proximate to 49 Black Walnut Drive in Middletown. The tallest proposed structure is
structure no. 3581 with an above-ground height of 74.5 feet. The neatest house to this new structute is
located at 30 Evergreen Terrace in Durham and is apptroximately 190 feet due north from the house. The
overall visual effects would be mitigated by replacing 19 structures (13 wood structures and 6 steel structures)
with 5 new weathering steel structures within the existing ROW that would match existing sttuctutes in the
area.

Electric and magnetic field levels following the proposed line modifications are expected to remain similar to
those produced by the existing transmission lines. Eversource's proposed design for the Project is a
horizontal configuration of three phase conductors supported on steel H-frames. During Average Annual
Load ("AAL") conditions, the magnetic field level would be slightly reduced along the ROW edges and
slightly increased within the ROW. Electric fields would also be slightly reduced at the edges of the ROW.
This is far below the International Commission on Non-ionizing Radiation Protection acceptable exposute
level of 2,000 mG for the general public as recognized in the Council’s “Electric and Magnetic Field Best
Management Practices for the Construction of Electric Transmission Lines in Connecticut.”

EMF Information .
Units ROW Edge South Edge | Maximum within | North Edge
ROW
Electric kV/m Pre-project 0.57 1.41 1.08
Field Post-project 0.33 1.27 04
Magnetic mG 1 Pre-project ~ 7.53 22.22 12,52
Field Post-project 7.41 28.75 8.51

Consttuction-related noise is exempt per DEEP noise regulations. Notwithstanding, any construction-related
Impacts to existing noise levels would be short-term and localized in the vicinity of wotk sites. There would
be no permanent changes to the existing sound levels along the transmission ROW after completion of the
project.

Municipal and abutter notice

BEversource consulted with the Towns of Durham and Middlefield, and City of Middletown. Formal notice of
the Petition was provided to the Towns and abutting property owners on or about April 5, 2016. On May 6,
2016, First Selectman Laura L. Francis of the Town of Durham submitted the following comments:

e Require that Eversource develop and distribute the Design and Management Plan that will have all
specifications of the project before approval. In addition, we ask that the town and neighbors be
given the opportunity to review and comment on the D&M plan prior to approval.

® Require Evetsource to work with EVERY property owner along the ROW individually before
construction to discuss individual concetns about project.

» Identify crane/work pads on the D&M Plan as "temporary" and confirm that they will be removed
in their entirety at the completion/restoration phase of the project.

» Specify and locate on D&M plan whete permanent access road will be installed sub grade, backfilled -
with top soil, so that grass lawns can be restored in ROW, in lieu of re growth of wild vegetation.

e Please note that the 2016 Durham Fair will be held on September 22-25. T ask that there be no
disruption on the Route 17 side of the project during that week that would hinder traffic flow.

» Require a helicopter to pull the wires. The use of helicoptets would minimize defoliation and
vegetation removal, damage to wells, leaching fields, pools, foundations, etc. due to heavy equipment
traversing personal property.

o If helicopters are not used, require construction team to traverse property on the far north side of the
ROW, away from the houses and driveways and leaching fields.

e If a helicopter is not used and it is necessary to clear a path the entire length of the ROW, we would
like any cut trees or bushes, as well as any trap rock and matting cleared from those paths and grass
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planted. Tt will look better and prevent creating a path for motorized recreational vehicles and
vandals.
»  Confirm that there will be no blasting.
* Require the use of organic materials for vegetation management.
L]

Encourage the least amount of clearing as possible, espedally in the individual easement areas.

Require Eversource to work with each property owner individually to fully restore private property

after construction, including removal of unwanted materials such as matting and teap rock.

¢ Require that any ornamental trees on town or private property are preserved and to make sure they
are properly marked.

* Require proper insurance is in place in the event that private property is damaged to include but not

. limited to such things as septic systems, wells, pools, fencing (both uptight and electronic).

* Require the work to be done Monday through Friday so that residents may enjoy their yards for

summertitne recreational activities.

A neighbor present at the field review submitted written comments on May 13, 2016 reiterating the Town of
Durham’s comments with one addition, that Eversource consider use of wood poles as it would blend in with
the area.

Conclusion
Staff recommends inclusion of the following condition:

The Petitioner shall prepare a Development and Management Plan (ID&M) for this site in compliance with
Sections 16-50j-60 through 16-50j-62 of the Regulations of Connecticut State Agencies. The D&M Plan shall
be served on the Towns of Durham and Middlefield and City of Middletown fot comment and submitted to
and approved by the Council prior to the commencement of facility construction and shall include:

a. A detailed site plan showing the placement of the access roads, work pads, equipment and
matertal staging area, pull pad and route to pull conductors, and identifying these areas as
temporaty;

b. Plan and notification of using helicopter for conductor mstallatlon if applicable;

¢ Identification of developed areas for staging and equipment lay down, field office trailers,
sanitary facilities and parking,

d. An erosion and sediment control plan, consistent with the 2002 Connecticut Guidelines for Soil

Erosion and Sediment Control as amended;

A spill prevention and countermeasures plan;

Provisions for crossing inland wetland and watercourses;

Vegetative clearing plan and use of organic materials;

Mark established or ornamental vegetation for preservation priot to clearing, to the extent
practicable;

A wetland and upland restoration plan;

A schedule of construction hours;

Consult with the Town of Durham on construction traffic during the Durham Fair;

A plan to minimize air quality effects duting construction;

. Confirm no blasting is necessary;

Identification and protective measures to private wells and septic systems; and
Plans and strategies to prevent the use of the right-of-way by off-road vehicles.
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1. INTRODUCTION

This Spill Prevention and Control Plan (SPCP or Plan) describes measures to minimize the potential
for a spill of petroleum products or a hazardous or toxic substance and, in the event that a spill does
occur, to contain and control the release to minimize the effects. Eversource Energy (Eversource)
will require all construction contractors to adhere to the procedures presented in this Plan during the
construction activities associated with the 1975 115-kV Line Structure Replacement Project (Project).
Accordingly, this Plan describes:

e The identification of petroleum products and materials classified as hazardous or toxic that
are likely to be used during Project construction;

e Training, equipment inspection and maintenance, and other procedures designed to minimize
the potential for a spill;

e The transport, storage, and disposal procedures for these substances; and

e The procedures to be followed in the event of a release of a petroleum or hazardous / toxic
substance to the environment, including a spill reporting protocol. Attachment B.1 includes a
copy of the Spill Report Form that construction contractors must complete and submit to
Eversource.

This SPCP conforms to the requirements of the Project’s regulatory approval from the Connecticut
Siting Council (Council)®. The Plan applies to all elements of the construction of the Project,
including not only Project sites (e.g., the transmission line right-of-way [ROW], off-site access roads
and substations), but also contractor yards and staging areas managed for Project support purposes.

Note: Eversource does not anticipate on-site bulk storage of petroleum or other regulated substances during
Project construction. However, if a construction contractor elects to maintain large quantities of petroleum
products at a Project staging area, then requirements in addition to this SPCP may apply. Specifically,
pursuant to Title 40, Section 112 of the Code of Federal Regulations (CFR), a Spill Prevention, Control, and
Countermeasure (SPCC) Plan must be prepared if the construction site will have 1,320 gallons of aggregate
above-ground storage capacity or more in 55-gallon (or larger) containers, or 42,000 gallons in underground
storage not regulated by underground storage tank (UST) rules. Any temporary tanks or fueling trucks parked
on site and used to "store" petroleum are subject to the SPCC Plan requirements. If, at any time, a Project
construction contractor's cumulative storage capacity exceeds 1,320 gallons on-site, the contractor must
prepare a SPCC Plan, signed by a registered professional engineer, in accordance with 40 CFR 112. Copies of
the SPCC Plan do not need to be filed with any regulatory agencies, but must be maintained at the contractor’s
Project office and also be provided to Eversource.

! Condition No. 1(e) of the Council’s declaratory ruling of the Project (Petition No. 1227, May 27, 2016) requires that a
SPCP be prepared as part of the D & M Plan for the Project. In its Petition to the Council, Eversource committed to
conform to its 2011 BMP Manual: Construction and Maintenance Environmental Requirements for Connecticut.

Eversource Energy August 2016
Spill Prevention and Control Plan 1
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2. IDENTIFICATION OF PETROLEUM PRODUCTS AND OTHER HAZARDOUS /
TOXIC SUBSTANCES USED DURING CONSTRUCTION, AND DESIGNATION OF
CLEANUP CONTRACTOR

2.1 Materials Subject to this SPCP

The principal materials used during Project construction that are addressed in this SPCP are
petroleum products, such as fuels, lubricants, fluids, and related materials used for the operation of
construction vehicles and equipment. Also included are other substances classified as hazardous or
toxic that may be used during construction.

Each construction contractor will compile and maintain a list of the petroleum products and
hazardous / toxic substances used in the performance of Project work, along with a Material Safety
Data Sheet (MSDS) for each such material. The MSDSs will be kept on-site (e.g., at the construction
contractors’ offices in Project construction yards or staging areas) for the duration of construction.
The contractor(s) will make the list of products and associated MSDSs available for audit by
Eversource or its Project Manager upon request.

Due to the different types of petroleum products and other regulated materials typically used during
construction, different handling and storage procedures may be required. Eversource will require its
construction contractors to adhere to all directions and warnings for products used on the Project.

2.2 Designation of Connecticut-Licensed Spill Response and Cleanup Contractor

Prior to the start of construction, each construction contractor must identify a licensed spill response
contractor who can respond promptly, if required, during construction as detailed in Section 4.4 of
this plan.

Eversource Energy August 2016
Spill Prevention and Control Plan 2
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3. TRAINING AND MANAGEMENT PRACTICES

Key measures to avoid spills during construction include proper training of construction personnel in
spill prevention and control techniques, properly maintaining construction equipment, and proper
management regarding the storage and use of petroleum and hazardous/toxic substances used during
construction. In the event that a spill does occur, construction personnel will be trained in the
techniques to promptly and properly contain, clean up, and report the spill.

3.1 Training

Prior to the start of a contractor’s work on the Project, Eversource (or its Project Manager) will
provide initial training for the contractor with respect to safety, environmental compliance, and public
outreach. As part of this initial contractor training, construction personnel will be briefed on the
requirements of this SPCP; will be made aware of sensitive resources along and in the vicinity of
Project work sites (e.g., ROW, off-ROW access roads, substations); and will be informed of the key
pollution control laws, rules, and regulations applicable to their work.

Contractors will be required to implement procedures aimed at minimizing the potential for spills and
for promptly responding to and reporting spills, should they occur. Examples of such procedures are:

e Inspect, operate, and maintain equipment to minimize the potential for the accidental
discharge or release of fuel, oil, or lubricants to the environment.

o Implement employee training / awareness regarding the handling of fuels and, as applicable,
hazardous or toxic materials.

e Perform refueling to minimize the potential for a release to the environment.

¢ Maintain adequate supplies of spill response equipment, materials, and supplies in accessible
locations for cleanup of a release.

e Conform to regulatory requirements and Project specifications regarding equipment
operation, refueling, and the use of petroleum products near water resources.

e Inthe event of a spill, promptly respond and follow required reporting procedures.

3.2 Equipment Inspection and Maintenance
To minimize the potential for a spill due to equipment failure, the construction contractors will be
responsible for:

e Routinely inspecting and maintaining construction equipment, including hydraulic lines,
valves, and other hoses;

e Promptly repairing any equipment leaks or faulty equipment components;

¢ Routinely inspecting and maintaining in good condition all containers, valves, pipes, hoses,
and other components of storage areas for fuels and lubricants;
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e Providing appropriately-sized and provisioned spill containment kits to construction crews
and replenishing such supplies as needed; and

e Maintaining stockpiles of spill cleanup materials at easily accessible locations, including at
both substations sites and staging areas.

In addition, the construction contractors will be responsible for providing portable toilets at
construction sites. The construction contractor will be responsible for properly locating portable
toilets in upland areas, away from any water resources, sensitive environmental resources, or other
restricted areas, and for arranging for routine cleaning and maintenance of these facilities.

3.3 Fuel and Material Storage

Eversource’s construction contractors will be required to implement the following procedures when
storing fuels and hazardous / toxic substances. These procedures are intended to limit the potential
for spills and to minimize the impact of releases that may accidentally occur:

¢ No bulk quantities of hazardous substances, toxic materials, and petroleum products will be
stored, unless approved by Eversource, within 25 feet of any waterbody, wetland, water
supply well, spring, or other water resource. Such materials typically will be stored in upland
areas;

e At Project staging and support sites, contractors will make efforts to store only enough
products required to complete the job;

e Materials will be stored in a neat, orderly manner, in appropriate containers, and, if possible,
under a roof or enclosure;

e Chemical and/or petroleum products will be kept in original containers with the original
manufacturer's label. Fuels that need to be kept in portable containers will be stored in tightly
sealed containers designed to hold such fuels and will be clearly labeled. Preferably, the
containers will be stored in a covered truck or trailer that provides secondary containment for
the products;

e Substances will not be mixed unless approved by the manufacturer;
o Whenever possible, all of a product will be used before disposing of the container;

e Manufacturer's recommendations for proper use and disposal of a product will be followed;
and

o If surplus product must be disposed, the manufacturer's or state-recommended methods for
proper disposal will be followed.

Any containment area for the storage of petroleum products will have a minimum capacity of 110%
(1.1 times) the combined maximum volume of all containers within the containment area. (The
containment must have sufficient freeboard to accommodate the maximum precipitation from a 25-
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year 24-hour storm event.) Storage areas will not have drains unless such drains lead to a
containment area or vessel of sufficient size to contain and recover a full release of all stored
products. A berm, or other suitable containment device, will be installed around any storage shed
housing materials that are potentially hazardous to the environment. Bulk storage tanks having a
capacity of more than 55 gallons will be provided with secondary containment consisting of a
temporary earthen berm or other means.

After each rainfall, the contractor will inspect all containment areas for excess water. If no sheen is
visible, the contractor can pump the collected water to the ground in a manner that does not cause
scouring. If present, any sheen must be cleaned up prior to discharging the water. Otherwise, the
contaminated water must be transported and disposed of off-site in accordance with local, state, and
federal requirements.

3.4 Equipment Refueling and Parking
Contractors will implement the following measures when refueling equipment and when parking
equipment on Project sites:

o Generally, fuel will be stored at contractor yards and certain construction equipment will be
refueled there (other equipment, such as cranes, drilling equipment, will be refueled in
uplands on the ROW or at the substation sites).

o Refueling equipment will be manned throughout the refueling operation.
o  Spill kits will be on hand during all refueling operations.

o Equipment refueling will not be performed within 25 feet of any waterbody or wetland, with
the following potential exceptions:

» Areas with rugged terrain or steep slopes where movement of equipment outside of such
25-foot buffers would cause excessive disturbance to the work area;

» Areas where removing equipment from a wetland or from near a wetland and/or
watercourse for servicing or refueling would increase adverse impacts to the water
resource;

» Locations where the water body or wetland is located adjacent to a road crossing (from
which the equipment can be fueled): and

> Refueling of equipment that is not readily mobile or must remain on-site for prolonged
periods to safely complete a construction task (e.g., drilling rigs, cranes for structure
installation).

e During refueling, all necessary precautions will be taken to avoid or minimize the potential
for an accidental spill. Appropriate spill kits / absorbent materials will be available at all
refueling sites. If refueling must occur within a wetland or within 25 feet of a water resource,
temporary containment will be provided as appropriate.
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o Except for equipment that cannot be practically moved (e.g., cranes, drill rigs), construction
equipment and vehicles will not be serviced or parked overnight on access roads or work pads
within wetlands.
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4. SPILL EQUIPMENT, RESPONSE, CONTROL, AND CLEANUP

4.1 Spill Containment and Cleanup Equipment

Prior to the start of construction, contractors will prepare, for approval by Eversource, a list of the
type, quantity, and storage location of spill containment and cleanup equipment that will be available
for use during construction. Table 4-1 provides a general list of the basic types of spill containment
and cleanup materials to be kept on-hand during construction activities in uplands, near water
resources, and at refueling and product storage sites. In response to a spill, the contractor will use
equipment and control/cleanup measures appropriate to contain and clean up the spilled material,
taking into consideration the environmental characteristics of the area affected by the release.

4.2 Spill Response and Control

If a spill occurs, containment and control of the release are the immediate priorities. Eversource’s
construction contractor(s) will take immediate action to minimize the impact of the spill
(containment) and to implement appropriate cleanup action. Cleanup procedures will begin
immediately after a release is contained. In the event of a spill, the contractor will typically take the
following actions:

o The spill will be immediately stopped at the source;

o |f the spill impacts a water resource, the spill will be contained through the use of
appropriately deployed containment materials (e.g., sorbent booms, absorbent pads,
constructing dikes) and then will be collected with sorbent materials, skimmed off water
surfaces with booms, and/or the contaminated soil will be excavated,;

o If the spill occurs in uplands, the contaminated soil will be excavated,
e The waste materials will be properly disposed at a Eversource-approved disposal site; and
e The affected areas will be restored as closely as possible to previous condition.

4.3 Spill Notifications

4.3.1 Notifications to Federal, State, and Local Agencies

In Connecticut, a spill, as defined in CGS Section 22a-450, means the discharge, spillage,
uncontrolled loss, seepage, or filtrations of oil or petroleum or chemical liquids or solid, liquid or
gaseous products or hazardous waste that poses a potential threat to human health or the environment.
All such spills are reportable.

Eversource requires that ANY release of these materials, in any amount, must be reported to the
CT DEEP. Project construction contractor(s) are responsible for providing immediate notification of
spills to the CT DEEP and other entities, as required. When notifying CT DEEP, obtain the CT
DEEP representative’s badge number and record the Spill Identification Number assigned to the
incident by CT DEEP.
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Table 4-1

Typical Spill Containment and Cleanup Equipment and Supplies

For General Construction in Upland Areas (Transmission Line, Substations):

+ Sorbents (e.g., pillows, socks, and wipe sheets) for containment and pick-up of spilled liquids;

* Pre-packaged, self-contained spill kits containing a variety of sorbents for small to large releases;
(e.g., kits that can be stored on equipment with the capacity of absorbing up to 5 gallons);

Structures such as gutters, culverts, and dikes for immediate spill containment;

Shovels, backhoes, etc., for excavating contaminated materials;

Sumps and collection system; and

» Drums, barrels, and temporary storage bags to clean up and transport contaminated materials.

For General Construction in or Near Water Resource Areas:

« All of the above (for upland sites) and the following:
« Oil containment booms and the related equipment needed for rapid deployment; and

» Equipment to remove petroleum-based products from water.

(This equipment will be located near wetlands and water
bodies to reduce response time in the event of a release.)

For Storage of Products and Equipment Refueling:

« Sorbent pads and/or mats, containment equipment, or equivalent protective measures (e.g., kiddie
pools or basins to be placed on the ground beneath equipment before refueling or maintenance
activities). (The quantity and capabilities of the mats will be sufficient to capture the largest
foreseeable spill given workspace characteristics, crankcase size, and other fuel vessel capacities.)

« Dedicated sorbent / spill response kits or functional equivalent to be kept on major pieces of
construction equipment (e.g., pumps, cranes, drill rigs, hydraulic lifts) that must be routinely
refueled or maintained on Project sites (because movement of such equipment to designated
refueling or maintenance yards is impractical or inefficient).
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It is the Project construction contractors’ responsibility to report spills of any amount to
CT DEEP. Spills must be reported immediately (24/7) to:

CT DEEP Emergency Response and Spill Prevention Division
860-424-3338 or toll free at 866-337-7745 (866-DEPSPIL)

If the above numbers are unavailable for any reason, call 860-424-3333

In the event of any spill, the Project construction contractor shall immediately report the following
facts to CT DEEP, pursuant to Section 22a-450%:

e Location of spill;

e Quantity and type of substance, material, or waste released;
e Date and cause of the incident;

e Name and address of the owner;

o Name and address of the person making the report, and their relationship to the owner.

In addition to the notification to CT DEEP, some spills may be reportable to the Federal government.
An oil spill must be reported to the Federal government if the spill is to navigable waters® or the
adjoining shoreline; water quality standards could be violated; the spill causes a sheen or
discoloration; or the spill causes a sludge or emulsion. Spills of hazardous chemicals must also be
reported to the Federal government, depending on the quantity of the material spilled and if the
release could threaten human health. The Federal reportable spill quantities for hazardous materials
are listed in 40 CFR, Part 302.4 (refer to the table entitled "List of Hazardous Substances and
Reportable Quantities”)*. Incidents that are required to be reported under the Federal Emergency
Planning and Community Right-to-Know Act or other prevailing/applicable Federal law are
reportable to:

e The State Emergency Response Commission (CT DEEP at 860-424-3338);
e The National Response Center at 800-424-8802;

e The local community emergency coordinator.

A report by the Project construction contractor to the local fire department is also recommended (911
throughout Connecticut).

2 Note: Unless specifically requested for a particular incident, CT DEEP does not require a written submission when
reporting a spill.

® No waters along the Project ROW are navigable.

* Available online at: http:/www.gpo.gov/fdsys/pkg/CFR-2010-title40-vol27/pdf/CFR-2010-title40-vol27-sec302-4.pdf
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4.3.2 Notification and Reporting to Eversource

In addition to notifying the CT DEEP, the construction contractor or other Project personnel who first
observe a spill will provide immediate verbal notification to the designated Eversource or BMcD
Project representative®. Within 24 hours of a spill, the construction contractor will prepare and
submit to Eversource a Spill Report Form (refer to Attachment B.1). This form must include the
following information regarding the spill, along with any relevant supporting information (such as
maps) and representative photographs:

e Date, time, and location of the spill, including name and address (town) of the owner of the
property where the spill occurred and the nearest transmission line structure number (if on the
ROW);

e The quantity and type of the substance, material, or waste spilled;

e Circumstances that caused the spill;

o List of water resources affected or potentially affected by the release (if applicable);

e Statement verifying whether a sheen is present;

e Size of the affected area;

e Estimate of the depth that the material has reached in water or in soil;

o Determination of whether the release has or will migrate off Project work areas (e.g.,
Eversource property, ROWSs, staging areas, off-ROW access roads);

e Determination of whether the release is under control;

e Status of the cleanup effort and a description of the methods used (or to be used) to clean up
the release;

o Name(s), company affiliation(s), and address(es) of the personnel who identified the release;

e List of any soil and water samples taken;

o Names of contacts made to federal, state, and local agencies, as applicable, and time of report
(include, at minimum, CT DEEP representative’s badge number and the CT DEEP-assigned
spill identification number); and

o Name, address, and company affiliation of the person who completed the Spill Report Form.

The designated BMcD or Eversource Project representative will verify that the construction
contractor's Spill Report Form is complete and will submit it to Eversource Environmental Affairs.

® Contact information for Eversource and BMcD Project personnel will be provided to construction contractors in
conjunction with the initial Project training.
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44 Spill Cleanup

Eversource’s construction contractors will clean up all spills promptly using appropriate containment
and cleanup measures. Spill containment equipment will not be used for storing wastes resulting
from cleanup efforts or other contaminated material.

Small spills may be contained and cleaned up by Project construction crews using the on-site spill
containment and cleanup materials. In such cases, all contaminated materials will be properly
handled, contained, and transported in secure containment to a staging area for pick-up and ultimate
disposal by the construction contractor’s designated and pre-approved spill response firm. In no case
will spills or contaminated materials (including waste oils) be buried or otherwise disposed of
on Project sites.

If the Project construction contractor determines that a release cannot be adequately excavated and
disposed of by its construction crews alone, the construction contractor will contact the designated
spill response firm. Any cleanup must be performed by a licensed spill response contractor, as
required by CGS Section 22a-454. The Project construction contractor will work with the spill
response contractor(s) and will verify that all excavated wastes are transported to a licensed disposal
facility approved by Eversource.

4.5 Penalties for Non-Reporting

Any person who fails to report incidents as required by CGS Section 22a-450 may be fined by CT
DEEP not more than $5,000 and the employer of such person not more than $10,000. Failure to
report incidents, as required by the Project, can result in removal from the Project or termination.
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ATTACHMENT B.1

SPILL REPORT FORM
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SPILL REPORT FORM

Date: Time of Spill Occurrence:

Name/Title of the first observer:

Regulatory Agencies Notified / Time & Date of Notification (use reverse side if needed; include CT DEEP
representative badge number and CT DEEP-assigned spill identification number):

Location of Spill: Parcel No. Town County

Nearest Public Road: Nearest Structure No. (if on-ROW):

Nearest Street Address or landmark (if off-ROW):

Attachments (circle all that apply): map photographs other

Type of material spilled:

Quantity spilled (circle one): 10 gals. or less 10 - 1,000 gals. Over 1,000 gals.

Specify approximate amount spilled:

Circumstances causing spill:

Size of area affected by spill: Estimate depth of spilled material on water or soil:
If spill is into water, is a sheen present? (circle one): YES NO

Has spill left Company property or ROW? (circle one): YES NO

Is spill under control? (circle one): YES NO*

*If not, is there a potential for the spill to leave the
ROW or staging area? (circle one): YES NO

Has spill cleanup begun? (circle one): YES** NO

**|f so, what methods are being or will be used?:

Have soil and/or water samples been taken? (circle one) YES*** NO
***|f yes, list sample types:

Signature of Contractor Representative/Date: Signature of Designated Project Representative/Date:

Print Name/Title: Print Name/Title:
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Snow Removal and De-Icing Procedures
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Section 1
Introduction

1.1 Applicability

The Connecticut Light and Power Company doing business as Eversource Energy
(Eversource) is planning to replace existing structures and reconfigure an existing
transmission line within its right-of-way (ROW) for a distance of approximately 0.8 mile
in the municipalities of Middletown, Middlefield and Durham (Project). The Project
construction is scheduled to occur over an approximate 3 to 4 month period beginning g
in the 4™ quarter of 2016 and thus could involve work during the winter, when periods
of ice and snow can be expected.

e The removal of ice and snow from work sites, including both on- and off- ROW
access roads, and work pads will be critical to allow construction to proceed
safely. However, snow removal and de-icing must be performed to protect the
environment, in accordance with the Project’s regulatory requirements. This
document presents the procedures that will apply during construction when
accumulated snow or ice must be removed from Project work sites. The
procedures are designed to:

¢ Define responsibility for snow removal and disposal;

e Identify acceptable snow disposal (i.e., stockpile) sites for Eversource approval in
advance of the winter construction season;

e Describe the requirements for preparing and maintaining appropriate snow
disposal sites; and

e Establish methods for removing snow and ice from work sites safely and in
conformance with Project environmental requirements, as contained in
Development and Management (D&M) Plan and other state and federal permits.

In addition to these Project-specific procedures, snow removal and disposal activities
must be in accordance with Best Management Practices Manual: Connecticut (December
2011) and the applicable provisions of the Connecticut Department of Energy and
Environmental Protection’s (CT DEEP’s) best management practices (BMPs) for such
activities. These BMPs are reproduced in Appendix A of this document, and can also be
found on the CT DEEP website at:
http://www.ct.gov/dep/cwp/view.asp?a=27218&q=325692&depNav_GID=1654.

1.2 Responsibility

The Project contractor(s) will be responsible for implementing these procedures. The
Eversource Construction Representative must approve, prior to use, all snow disposal
sites identified by each contractor. Similarly, any proposed deviations from these
procedures must be justified and approved in advance by the Construction
Representative.
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Section 2
Snow Disposal Sites

2.1 General

Snow disposal sites may be located in upland areas within Project ROW, at stations, or
within approved Project staging and support sites.

No snow disposal sites will be located in the following areas:

e Any water resources (e.g., wetlands, vernal pools, ponds, lakes, watercourses, or
swales).

e Within public wellhead protection areas associated with a public water supply well
or within 100 feet of a private well.

¢ In sanitary landfills and gravel pits.
e On top of stormwater catch basins or in stormwater drainage swales or ditches.
e Within a restricted access area, as defined on this D&M Plan.

e On private property (including privately-owned portions of the ROW) without the
prior, written approval from the landowner.

Snow disposal sites on Project ROW on pervious surfaces must be located to allow snow
meltwater to infiltrate into the soil, leaving behind any access road / work pad materials
(e.g., gravel) or other debris that may be mixed in with the snow. Such materials must
be collected and removed from the Project areas when possible in the springtime.

Snow stored on asphalt or concrete must not be piled on top of manholes or catch
basins.

2.2 Disposal Site Ownership

Where possible, snow disposal sites will be located on Eversource-owned properties; at
least 25 feet from water resources, in non-environmentally sensitive areas, and/or in
Project-approved designated staging areas. If snow disposal sites are on privately-
owned portions of the ROW, the contractor must coordinate with Eversource to obtain
landowner approval prior to use.

If snow is to be disposed of in off-ROW locations (e.g., municipally-approved stockpile
sites), the contractor must obtain and provide documentation to the designated Project
representative of all applicable approvals and any conditions relating to the use of the
disposal site.
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Section 3
Snow and Ice Removal from Work Sites

3.1 General

The following procedures will apply for the removal of snow and ice from Project work
sites:

e No de-icing agents will be used within any water resources (e.g., wetlands,
watercourses) or within 25 feet of such areas.

e Snow may be removed by plowing (blading) or snow blowing, depending on the
amount and type of snow, the area that must be cleared, and the site location.

e Snow may be bladed level (rather than removed) along access roads to improve
driving conditions.

e When ice covers construction sites located in upland areas, Calcium Magnesium
Acetate (CMA) may be used to de-ice access roads, crane pads, and other work
areas as necessary to provide a safe construction surface. CMA must be applied
according to product specifications. The Material Safety Data Sheet for CMA
must be kept by each contractor using this de-icing method.

e All bags or containers of CMA will be promptly removed from work sites, when
empty or when activity at the work site has ceased, and disposed of properly.

e De-icing methods other than the use of CMA require the prior approval by the
Construction Representative and may entail additional regulatory approvals.

e Clean sand may be used as a “traction agent’ on access roads and construction
pads

3.2 Right-of-Way

e In addition to the procedures identified in Section 3.1, the contractor will
implement the following procedures when removing snow from work sites on the
Project transmission line ROW or from off-ROW access roads:

e Upland Areas: Remove snow from access roads and crane pads, taking care to
avoid plowing up gravel or other materials that comprise the base for the road or
crane pad. Stockpile / dispose of snow in approved upland portions of the ROW
or place in dump trucks for disposal at other approved sites.

¢ Wetlands and Waterbodies: Do not, under any circumstances, plow snow into
any wetland, vernal pool, or waterbody (including ponds, lakes, swales, or
watercourses). To clear snow from access roads and crane pads located in
wetlands, as well as from bridges across watercourses, carefully remove snow
either to designated stockpile sites in approved upland portions of the ROW or
load into dump trucks for disposal at other approved sites.

¢ Restricted Access or Other Environmentally-Sensitive Sites: Do not plow
snow into any restricted access areas or into any other environmentally-sensitive
areas as designated on this D&M Plan maps. Never plow, blow or otherwise
deposit snow beyond approved work limits.
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Section 3 Snow and Ice Removal from Work Sites

When removing or blading snow from access roads or work pads, contractors will avoid
plowing up topsoil, subsoil, or gravel. Any erosion and sediment controls damaged
during the snow removal and/or stockpiling processes will be repaired promptly.
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Section 4
Snow Disposal Site Preparation and
Maintenance

The construction contractor(s) will be responsible for preparing and maintaining snow
disposal sites as follows:

e Deploy silt fence or equivalent barrier on the down-gradient side of the snow
disposal site.

e During the growing season, maintain a 25-foot vegetative buffer strip between
the disposal site and adjacent waterbodies (to filter meltwater).

e Clear any debris from the site prior to use for snow disposal.

Clear and properly dispose of debris from the site at the end of the snow season (as
determined by season-specific weather) and in any event no later than May 15.
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Section 5
Snow Disposal When Approved Sites are
Fully Utilized

Depending on snowfall accumulations, it is possible that all of the pre-approved snow
disposal sites could be fully utilized and that additional disposal sites or other snow
disposal options will nheed to be considered. Under such circumstances, contractors
must coordinate with the Eversource Construction Representative to identify snow
disposal options.

New snow disposal sites must be pre-approved by the Construction Representative and
may require notice to or approval by local, state, and/or federal regulatory agencies.
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Attachment 1

ATTACHMENT 1

CT DEEP
BEST MANAGEMENT PRACTICES
FOR DISPOSAL OF SNOW ACCUMULATIONS
FROM ROADWAYS AND PARKING LOTS
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Connecticut Department of Energy &
Environmental Protection

Best Management Practices for Disposal of Show Accumulations
from Roadways and Parking Lots

Purpose: These guidelines have been developed to clarify DEEP recommendations to
state and municipal officials, and others regarding the removal and disposal of snow
accumulations from roadways and parking lots. For purposes of this guidance snow
accumulations refers to snow banks and snowpiles that are removed by front-end loader
or by loading on trucks for disposal. This guidance does not apply to normal snow
plowing operations that must, inevitably, discharge some snow into wetlands and
watercourses.

Implementation: While following these guidelines does not constitute a permit or
authorization, the Department recognizes there is a considerable need for flexibility in
implementation of this policy, particularly in emergency situations. There is no intent to
interfere with snow plowing operations. Where trucking and snow dumping operations
are undertaken the Department recommends these guidelines be followed.

Problem: Current road maintenance activities include removal of snow accumulations
from bridges, roads and parking areas for the purpose of providing more space for
subsequent snow storms and for ease of travel and parking. Sometimes this snow is
moved by truck or with a front-end loader and deposited directly into surface waters of
the state including streams, wetlands and Long Island Sound. This practice is not
recommended due to the presence of dirt, salt, litter and other debris, which are
routinely mixed in the accumulated snow.

Under normal conditions of snowmelt, the majority of these contaminants remains on or
next to the paved surface or may be captured in stormwater catch basins. These
contaminants can then be swept from streets and bridges or vacuumed from catch basin
sumps. However, when accumulated snow is collected and dumped into surface waters,
this mixture of snow, sand and debris may smother aquatic life in the bottom of streams
and rivers and degrade the aesthetics of the surface water with silt plumes and litter.
Large quantities of snow (and the sand and debris) may also cause blockage of storm
drainage systems, resulting in increased chance for localized flooding.

Recommended Management Practice: Snow accumulations removed from roadways,
bridges, and parking lots should be placed in upland areas only, where sand and other
debris will remain after snowmelt for later removal. Care must be exercised not to
deposit snow in the following areas:

¢ freshwater or tidal wetlands or in areas immediately adjacent to such areas
where sand and debris may be flushed during rainstorms;

e on top of storm drain catch basins;

e in storm drainage swales;
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on stream or river banks which slope toward the water, where sand and debris
can get into the watercourse; and

in areas immediately adjacent (within at least 100 feet) of private or public
drinking water well supplies (due to the possible presence of road salt).

For Governmental Entities: In normal winter conditions, governmental entities should
follow the recommended management practices outlined above. In extraordinary winter
conditions, the commissioner may, upon public notification, offer governmental entities
the flexibility of limited in-water disposal. When such flexibility is offered, governmental
entities who have determined that extraordinary circumstances exist where all upland,
land-based disposal options have been fully exhausted (i.e., disposal capacity is not
available) and snow needs to be removed to meet public safety demands (i.e., clear
access ways for police, emergency medical and fire responders), may use certain
waterways for snow disposal in accordance with the following conditions:

Upland storage and disposal of snow (i.e., athletic fields, parks and other flat,
open-field sites) and other snow management methods (i.e., snow melting
equipment) must be the first alternatives explored and exhausted.
Environmentally sensitive areas must be avoided;

This guidance applies only to snow and ice which is not visibly contaminated with
material other than salt and sand from road clearing activities;

For coastal communities, preference should be given to snow disposal in salt
water where available;

Disposal in rivers or streams must be limited to those water bodies that have
adequate flow and mixing and are not prone to ice jams;

The disposal must occur only in open water in areas that will not interfere with
navigation;

Disposal must be conducted in a manner so as to prevent ice dam formation or
damage to bridges, docks or other structures;

Disposal in ponds and lakes is discouraged;

There shall be no disposal in coastal or freshwater wetlands, eelgrass beds,
vegetated shallows, vernal pools, shellfish beds mudflats, public water supply
reservoirs and their tributaries, or others areas designated as being
environmentally sensitive;

The activity must comply with local laws and requirements;

Precautions must be taken to avoid shoreline or stream bank damage or erosion
from truck/equipment activity; and

Governmental entities must notify the Department by email (address email to
kevin.sowa@ct.gov) prior to disposing of snow and ice in waterways or, if
advance notification is not possible, then the Department must be contacted as
soon as possible after snow disposal has begun.

Snow Removal and De-Icing Procedures 1975 Line Structure
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Notification: Notification can be made by addressing an email to Kevin Sowa at:
kevin.sowa@ct.gov. The notification must include the following: (1) the name of the
governmental entity making the notification; (2) contact information for the
governmental entity including name, email address and phone number; (3) the street
address where the snow disposal activity will occur; (4) the name of the waterbody
where the snow will be disposed; (5) the estimated quantity of snow to be disposed; (6)
the dates during which the disposal activity will occur; and (7) a statement that the
governmental entity has exhausted all disposal alternatives and snow management
methods and will make best efforts to adhere to these snow disposal guidelines.

Information: For further information please call the Water Permitting and Enforcement
Division Engineer of the Day at 860-424-3018.

DEP-PED-GUID-002 Revised 02/04/11
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Section 1
Introduction

1.1 Purpose

As a matter of Northeast Utilities (NU) policy regarding environmental stewardship and
in accordance with local, state, and federal regulations, all transmission construction and
maintenance projects shall use environmentally sound best management practices
(BMPs) to minimize or eliminate environmental disturbances that may result from
construction activities. Regardless of whether a specific permit is needed for the work,
construction and maintenance projects must follow clear and enforceable environmental
performance standards, which is why these BMPs have been compiled. In most cases,
maintenance activities are exempt from regulatory authorization as described in further
detail in Appendix B of this BMP manual. Permits are typically 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 provisions of the permit(s). Permit conditions that are
more detailed than the BMPs outlined in this manual should always be given deference.
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
NU’s standards. In some cases, and at the discretion of the NU 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, in and near wetlands, watercourses, or
other sensitive natural areas, including storm drain systems (e.g. catchbasins). Types
of construction include, but are not limited to installation or maintenance of underground
and overhead utilities, 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 Northeast Utilities Contractor Work Rules and
related appendices.

1.3 Definitions

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

Casing: A galvanized steel corrugated pipe that serves as a “foundation” for utility pole
installation.

Emergency Projects: Limited to actions needed to maintain the operational integrity of
the system or activities necessary to maintain or restore public health and safety in
response to a sudden and unexpected event. Determinations of emergency status will
be made by the NU Transmission Line and Maintenance Manager in consultation with
Transmission Siting and Permitting staff. Some emergency response actions may
require after-the-fact permitting/notification with regulatory agencies.

NU Best Management Practices Manual for Connecticut —
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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.

Erosion control: A measure to prevent soil from becoming dislodged.

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.

General Permit Category 1: Projects with minimal disturbance to wetlands and waters
of the U.S. that do not require a formal permit application to be submitted to the U.S.
Army Corps of Engineers (Corps). Projects completed under Category 1 must meet the
General Conditions of the General Permit. Refer to General Permit appendices for
Category 1 thresholds. Under the General Permit, a Category 1 Form must be submitted
to the Corps and CTDEEP certifying that the work will be conducted in accordance with
the General Conditions of the General Permit prior to the commencement of work.

General Permit Category 2: Projects which require a formal permit application to be
submitted to the Corps and CTDEEP. The Corps coordinates the review of Category 2
activities with state and federal agencies to ensure that a proposed activity results in no
more than a minimal impact to the aquatic environment. Category 2 activities must
meet the General Conditions of the General Permit. Refer to General Permit appendices
for Category 2 thresholds. There is no established timeframe for a Category 2 permit
review, but a general review timeframe is approximately 60 days. Projects that cannot
be completed under Category 2 must file for an Individual Permit with the Corps.

Individual Permit: Projects which are not eligible under Category 1 or 2 or which do
not meet the General Conditions of the General Permit will require the submission of an
application for an Individual Permit to the Corps. An Individual Permit is generally
required for projects which propose more than a minimal impact to the aquatic
environment. There is no established timeframe for an Individual Permit review, but a
general review timeframe is approximately 60 days following the publishing of a Public
Notice. When a project also requires an individual water quality certification or coastal
zone management consistency concurrence, it is required that those permits be obtained
from the State of Connecticut before the Corps issues its Individual Permit.

Intermittent Watercourse: 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.

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 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 electrical utility structures and/or facilities
where no change in the original structure or footprint is proposed. Maintenance
activities also include vegetation management.

NU Best Management Practices Manual for Connecticut —
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Minimization: Causing as little disturbance to an area as possible during construction.

New construction: Also referred to as capital projects, they are required to go through
a full permit review by the NU Siting and Permitting Department.

Restoration/Rehabilitation: 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 possible) to its original state. Restore disturbed areas as soon as possible.

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

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

Sediment Control: Control of sediment after it has been dislodged.

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. catchbasins). Types of construction include, but are not
limited to installation or maintenance of underground and overhead utilities, substations
and other facilities.

1.4 Contacts (Transmission Siting and Permitting)

TABLE 1-1

NU Contacts (Berlin, CT)

Group/Location Phone
Transmission Siting & Permitting Manager (860) 665-2036

NU Best Management Practices Manual for Connecticut —
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1.5 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

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 Department of Transportation (ConnDOT). ConnDOT Drainage Manual (October 2000)
http://www.ct.gov/dot/cwp/view.asp?a=1385&0Q=260116

Connecticut Standard Specifications for Roads, Bridges and Incidental Construction, FORM 815 METRIC
VERSION, 1995.

Connecticut Department of Energy & Environmental Protection. Connecticut Guidelines for Erosion and
Sediment Control. 2002.

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/dep/lib/dep/forestry/best_management_practices/best_practicesmanual.pdf
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Section 2
Project Planning

All projects are required to go through a permit review by the Transmission Siting and
Permitting Group. A summary of potentially applicable laws and regulations is provided
in Appendix B of this document.

2.1 Types of Wetlands

Federal and state regulatory definitions of wetlands are provided in Appendix B.
Wetland areas common to New England and common to Connecticut include, but are not
limited to, the following:

Forested Wetlands

Forested wetlands, which are dominated by trees 20 feet or taller, are typically drier
wetlands with standing water during periods of seasonal high groundwater, high
precipitation, and/or snowmelt and runoff (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).

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

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.

NU Best Management Practices Manual for Connecticut —
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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. Special requirements
may need to be evaluated as part of new construction and/or some maintenance
activities.

2.2 Meetings

Pre-construction meetings are typically held prior to the commencement of all work
to appoint responsible parties, discuss timing of work, and further consider options to
avoid and/or minimize disturbance to sensitive areas. These meetings can occur on or
off-site and should include all the applicable stakeholders (i.e., NU, contractors,
consultants, inspectors and/or monitors, and regulatory agency personnel). A brief Pre-
job briefing would suffice for smaller maintenance projects.

Pre-job briefings are daily or otherwise routine meetings that are conducted on-site
with the work crew throughout the duration of work. These meetings are a way of
keeping everyone up to date, confirming there is consensus on work methods and
responsibilities, and ensuring that tasks are being fulfilled with as little disturbance to
the environment as possible.

2.3 Construction Monitoring

Some construction projects may require an environmental monitor. This is a way to
keep a chronological record of pre-construction site conditions, progress, and changes
that are made, as well as to document problems 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.

All construction inspections performed by NU personnel will be entered into the siting
and permitting database. Other wise construction inspections will be stored in NU’s
Records Information Management system.

NU Best Management Practices Manual for Connecticut —
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2.4 Signage

Where appropriate (e.g. during construction projects), 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 issues prohibitions of certain uses on ROWSs, such as off-road vehicle
(ORV) traffic.

Signage shall be installed along sediment and erosion control barriers at appropriate
intervals 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.

Examples of sighage at wetlands.

NU Best Management Practices Manual for Connecticut —
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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 possible. However, some work may require entrance into these areas in order
to access a work site. This section discusses measures that should be taken to minimize
disturbance to sensitive areas during work area access if disturbance is unavoidable.

BMPs have been 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 has been made and requirements of the project have been 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, 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 Access Roads

Construction access roads are generally previously permitted or grandfathered unpaved
roadways which work crews use to access a site. If new access road construction is
planned as part of a major project, please refer to the existing Development and
Management Plans approved by the Connecticut Siting Council (CSC) specifically for the
project.

3.1.1 New Access Roads

New access roads are generally associated with new or large-scale projects that have
separate permitting requirements. Installation of access roads will be based on the
approved CSC Development and Management Plan and as regulated by any federal and
state permits. If a new access road is needed and not associated with a large project,
the Transmission Siting and Permitting Group should be notified to make a decision on
best access routes. Permit requirements must be followed.

3.1.2 Existing Access Roads

Access roads in upland areas should not exceed 16 feet in width, including side slopes.
Maintaining existing access roads includes mowing of vegetation, grading,
placement/replacement of stone, and the installation/maintenance of erosion control
features (ie. water bars, swales, sedimentation basins).

When access roads are in wetlands, measures should always be taken to avoid
disturbance to wetlands, waterways, and sensitive areas. If avoidance is not possible,
then measures should be taken to minimize the extent of disturbance. Alternate access

NU Best Management Practices Manual for Connecticut —
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routes or staging areas should always be considered. Below is a list of methods that
should be considered where disturbance is unavoidable:

e Minimize the width of typical access roads through wetlands. If an existing
access road is evident in the wetland, you must maintain the width of the original
access road. If unable to ascertain the original width of the access then make
every effort to keep road less than or equal to 16 feet wide;

e Use low-impact vehicles and/or vehicles with low ground pressure when driving
through wetlands;

e Coordinate timing of work to the extent feasible to cause the least amount of
disturbance (e.g. during the regulatory low-flow period (July 1 — September 30),
when water/ground is frozen, after the spring songbird nesting season);

e Use swamp, timber, or similar mats in wetlands to minimize soil disturbance and
rutting when work needs to occur during non-frozen ground conditions; and

e Conduct work manually if warranted (decision to be made by scientist)

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, Transmission Siting and Permitting must be called to make a
determination whether stone can be placed in the wetland. If stone is not evident,
through soil cores, hand digging or other method, swamp 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 most likely require permits.

The access road in the wetland will not exceed 12 feet in width (unless there is evidence
that the road was originally wider than 12 feet).

Over time, existing access roads require maintenance and repair. Travel by construction
equipment and general traffic to reach a particular portion of right-of-way 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 approved by the NU Representative prior to their
construction or use. Access road routes have been 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 regulations, and other project plans.

Though in some situations they may be necessary, constructing duplicate access roads
should be avoided to the greatest extent possible. 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;

e Equipment requirements;

¢ Unanticipated off-site access limitations along existing roads; and/or

e Unanticipated access opportunities (e.g., ice, snow, other developments) which
may avoid environmental disturbance and/or reduce cost.

NU Best Management Practices Manual for Connecticut —
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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 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.

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 possible, 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 is imperative (see Stabilization Structures Functional Group, 2002
Connecticut Guidelines for Soil Erosion and Sediment Control). 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 (e.g., 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.
Inspection of the construction access road and the associated erosion and sedimentation
measures should occur by the person(s) designated at the pre-construction meeting, at
the end of each day the road is used, and repairs to controls made immediately. If the
road is not used for more than a week, then inspection of the erosion and sedimentation
controls should occur at an appropriate frequency as dictated by the specific measures
used and extent of heavy rain events. 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. After the use
roadway is no longer needed, the disturbed area shall be seeded and mulched as
required to match preconstruction conditions.

Erosion and Sedimentation Controls

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

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

¢ Geotextile silt fencing 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.
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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.

Best Management Practices

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

NU Best Management Practices Manual for Connecticut —
December 2011 3-4



Section 3 Construction Considerations Tighe&Bond

TAB 1A
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Construction Entrance Track Pad

Applications: Erosion and sedimentation control; Roadway protection

e Where the construction access road meets a paved access point to prevent
construction machinery from tracking soil onto paved roadways.

Limitations:

e Stone may need to be removed and refreshed and/or cleaned as needed if the
pad becomes clogged with soil;

e Muddy conditions may warrant the use of a tire wash station and procedures
should be established to ensure soils are not tracked off site.

How to Use:

e Materials appropriate to construction site soil conditions should be employed
and/or replenished, as necessary.

e Where appropriate 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.

e Stone tracking pads should be at least 50 feet long, and constructed of 3-6 inch
washed stone with a depth of at least 12 inches. On sites with clayey soils stone
tracking pads should be underlain with a geotextile liner to prevent the stone
from sinking into the soil.

NU Best Management Practices Manual for Connecticut —
December 2011 3-6



Section 3 Construction Considerations Tighe&Bond

Photo provided courtes{;- f BSC Group/CL&P.
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TAB 1B
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Water Bar

Applications: Erosion and sedimentation control

Linear features constructed across an access way to redirect water flow off of the
road surface to prevent erosion.

Limitations:

Usually must be reinstalled/reworked at the beginning and end of each
construction season, due to damage from vehicle traffic and stormwater flows;

Cannot divert unfiltered runoff to a wetland;
Can impede vehicular movement;

Should never be used to direct a watercourse into another waterbody.

How to Use:

Consists of a trench dug at least 6 inches below grade followed by an earthen
mound at least 6 inches above grade.

Installed at a downgradient sloping angle across the road, utilizing stable outlets
and upland areas adjacent to the road. Design to avoid water bar runoff from
upslope waterbars converging with further downgradient water bars.

Compact the trench and mound with wheeled equipment or other method. Can
further stabilize the trench with riprap or stone where applicable.

Constructed at appropriate intervals along the access way, based on slope, soil
type, and surrounding land use. Highly erodible soils or areas with steeper
slopes will dictate closer spacing of water bars. Maximum recommended spacing
is presented in the table below.

Slope of Road Maximum Distance

(%) Between Waterbars
(feet)

1 or less 300

2 200

3-5 150

Greater than 5 100

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

Since they can be damaged by traffic, water bars should be routinely checked
and maintained, including removal of accumulated sediment and debris from the
trench. Routine inspection will also determine if the original spacing is adequate
or if additional water bars need to be constructed.
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Drainage Swales

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

Used to intercept, redirect, and convey surface flows in order to prevent erosion
in unprotected areas or flooding in work areas.

Act as drainage channels and are used during construction or at a disturbed site
or road to divert the flows from an unstable area to one that is not as vulnerable
to erosion. Can be used to reduce erosion in uplands, and/or prior to discharge
of stormwater flows to natural receiving waters — such as wetlands or streams.

Limitations:

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

Need to have adequate bottom stabilization to prevent scouring.

How to Use:

Usually consist of a ditch that is either vegetated or lined with rip rap, trap rock,
erosion control blankets, or other materials.

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

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.

Check dams constructed of hay bales, rip rap, or other materials can be used to
slow flows along certain reaches of a swale.

Temporary swales should be removed once construction is complete or once
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

Used to filter and settle out sediment in stormwater runoff before water is
released into a wetland or other unprotected and/or sensitive area and may be
used for drainage areas of various sizes.

Limitations:

Needs to be adequately sized based on expected rain events and the contributing
drainage area. Based on the size of the project area, a qualified engineer may be
required to calculate the appropriate size of the basin. Guidance for basin sizing
is provided in the 2002 Connecticut Guidelines for Soil Erosion and Sediment
Control (Chapter 5-11). The Guidelines are available at the following website:
http://www.ct.gov/dep/cwp/view.asp?A=2720&Q=325660.

How to Use:

Direct stormwater runoff to sedimentation basins. Basin formed by excavating a
depression similar to a small pond, or placing an earthen embankment across an
existing drainage swale or naturally low area.

Clear, grub and strip all vegetation and root material from area of embankment
and place embankment fill in lifts, 9 inches per lift at maximum. Compact fill and
construct side slopes 2:1 or flatter. Excavate rectangular outlet section from
compacted embankment.

Filter fabric can be installed on bottom and sides of basin, and covered by riprap.

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 12 to ¥4 inch aggregate. Vegetate embankments,
spillways and disturbed areas down gradient of the basin, either with permanent
or temporary seeding.

Monitor the amount of sedimentation in the basin. Inspect after every rain event
and maintain as needed, including removing accumulated sediment, repairing
erosion and piping holes, cleaning or replacing the spillway gravel, and re-
seeding or planting vegetation.

Should ideally consist of a forebay where debris and some sediment begins to
settle out of the water; a check dam constructed of stone or hay bales which
water must flow through, filtering out more sediments; and the actual sediment
basin, which is a pool with a slow enough velocity that sediments have time to
settle out of the water column before the water flows over the dam at the outlet
and is released.

Sediment basins should be sized to provide a minimum of 12 to 24 hours of
detention to maximum expected runoff amounts for the duration of the basin’s
use.

Often a critical stormwater management component for larger construction sites,
and/or those with poorly drained upland soils.

Construction of temporary sediment basins should occur before primary
construction on a project begins.

If compatible with the eventual (post-construction) site use, it may be
appropriate to leave sediment basins in place indefinitely.
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3.1.3 Wetland

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

e Construction of new access roads in wetlands, whether temporary or permanent,
that do not utilize swamp mats (i.e. earthen and/or rock fill roads, corduroy
roads, etc.) 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.

e Avoid putting the construction access road in a wetland whenever possible.
Explore all feasible and prudent alternatives before determining that a wetland
crossing is absolutely necessary. When avoidance is not possible, 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.

e Minimize the width of the temporary construction access road through the
wetlands (generally no wider than 16 feet when using swamp 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.

e Consider the soil conditions. Expect deep organic wetland soils to require
geotextiles, timber/swamp 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 swamp mats.

e 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, timber 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.

e 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, 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 and other material removal from the
wetland surface will still usually have to occur, even when placed in conjunction
with geotextile.

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
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e 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.

e 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.

e Tracks. Equipment with 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 (i.e., All-Terrain-Vehicles (ATVs), Gator™, etc.)
used in sensitive areas. This reduces the amount of pressure to the travel
surface as well as the necessary width of access ways.

Equipment with tracks.

Timing of Work
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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.

Work during the “low flow” period. The U.S. Army Corps of Engineers
regulatory low flow period is designated as July 1 through September 30.
Conducting work during the low flow period can reduce disturbance to surface
water and generally avoids spawning and breeding seasons of aquatic organisms.

Alternate Access

Manual access. In some cases such as for smaller projects, work areas can be
accessed manually — on foot through terrestrial areas, and by boat through open
water or ponded areas. Small projects, such as repairs of individual structures,
or parts of structures, that do not categorically require the use of heavy
machinery, should be accessed manually to the greatest extent practicable.

Use of overhead/aerial access (i.e. 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:

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

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.

Best Management Practices

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

Swamp Mats (includes Timber Mats and Alternative Mats) — Tab 2A

Permeable Road — Tab 2B

Dewatering — Appendix A Section 11
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TAB 2A
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Swamp Mats (also known as construction 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 within 60 days;
e May float away in high water conditions;
e Need to be installed with heavy machinery;
e AlturnaMATs® limited to smaller vehicles and equipment;

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

How to Use:

e Should be removed by “backing” out of the site, removing mats one at a time
and regrading soils to pre-existing contours while taking care not to compact
soils;

e Should be cleaned 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, and sweeping.

Lightweight, easy to maneuver alternatives to traditional mats, such as AlturnaMATS®,
are also available. AlturnaMATS® are half-inch thick polyethylene slip-resistant ground
protection mats. They are available in dimensions up to 4 feet by 8 feet and range in
weight from 21.5 to 86 pounds. See photograph and typical on following pages.

Swamp mats (or timber mats) are used in areas where the ground surface is unstable
due to shallow standing water, saturated soils, or other substrates not suitable for heavy
vehicles. For proper swamp mat installation and usage, refer to the below photographs
and typicals. In most cases swamp mats should be placed along the travel area so that
the individual boards are resting perpendicular to the direction of traffic. No gaps should
exist between mats and they should be used far enough on either side of the resource
area so as not to result in ruts when equipment enters and exits a sensitive area.
Swamp mats should be removed by “backing” out of the site, removing mats one at a
time and regarding soils as required to pre-existing contours while taking care not to
compact soils.
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Permeable Road (also known _as rock sandwich, French Mattress, or road with

continuous cross-drainage,)

Applications: Wetland crossings; rut minimization;

Used for access where the ground surface is unstable due to shallow, standing
water, saturated soils, or other substrates not suitable for heavy vehicles. Can
also help prevent groundwater from wicking up into the road fill material and help
to minimize the potential for frost action and the creation of potholes.

Limitations:

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

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;

How to Use:

Road constructed, as shown on the typical on the next page, on top of the sail
surface. To minimize impacts to the resource area, excavation of the existing soil
is generally not recommended. Existing soil is covered with a geotextile fabric
prior to road construction.

Road should be installed far enough on either side of the resource area so as not
to result in ruts when equipment enters and exits a sensitive area.

Should be removed by “backing” out of the site, removing road one section at a
time and regrading soils to pre-existing contours while taking care not to
compact soils;

Edges of cross-drainage layer along the sides of the road should be inspected and
cleaned regularly to prevent clogging by debris, leaf litter, sediment, etc.

Drainage layers may be used in combination with culverts to provide adequate
cross drainage.
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3.1.4 Watercourse Crossings

There are a number of BMPs that can be selected to minimize disturbance to streams.
Each situation should take the current site and project needs into consideration to select
the best method which will be most cost-effective and incur the fewest secondary
disturbances. Additional erosion and sedimentation controls (e.g. hay or straw bales)
may be required in conjunction with the following stream crossing BMPs to protect
sensitive areas. The stream crossing methodology chosen will depend largely on the
equipment required for a particular task, the existing environmental conditions, and the
duration of the crossing.

Erosion and Sedimentation Controls

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

¢ Geotextile silt fencing and hay/straw bale barriers may be installed at the
edges of earthen roads or swamp mat roads to prevent erosion of soil into
watercourses from the road fill or tracked soil on swamp mats. These controls
however should generally not be placed within a watercourse.

e 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.

Best Management Practices

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

Stream Crossings Without Bridges (includes limiting turbidity and stone crossing) — Tab
3A

Bridged Crossings (includes swamp mat bridges and railroad car bridges) — Tab 3B
Culverts — Tab 3C
Poled Fords — Tab 3D

Dewatering — Appendix A Section 11
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Stream Crossings Without Bridges: Limiting Turbidity
Applications: Turbidity control

e In some situations such as routine or emergency maintenance with small ATVs,
pickup trucks or tracked equipment, it may be acceptable for equipment to
simply travel (perpendicularly) through a stream. Such crossings are generally
considered acceptable where there is a stable stream bottom (rock or
sand/gravel), where an existing or historic access road is present, and/or where
the crossing is at a relatively narrow reach of the stream and any adjacent
wetlands.

Limitations:

e Limited to areas where stream banks and bottoms will not be significantly
damaged by the crossing;

e Wet crossings not preferred by regulatory agencies;
How to Use:

e Streams should be crossed slowly to minimize in-stream turbidity.

Stream Crossings Without Bridges: Stone Crossings
Applications: Stream crossing; turbidity control

e Use to cross small streams with stable stream bottoms.
Limitations:

e Only use in small (less than 2-feet wide or braided) intermittent streams which
do not appear on USGS topographic maps, and have a downstream section with a
gradient greater than 20%o;

e Not suitable in areas where there could be a potential for fish passage.
e Stone size should be sufficient to allow for macroinvertebrate passage.

e Not preferred for new access road crossings. Generally is a BMP more suitable
for existing access road crossings.

How to Use:

e Carefully place 6-inch to 8-inch clean angular stone within stream at crossing.
Limit width of stone to that needed for widest vehicle/equipment to crossing the
stream.

e Drive over stone slowly.

e Leave riprap in intermittent streams for future use. More damage will occur by
removing stone.
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WESTFIELD, MASSACHUSETTS
SCALE: NONE DATE: 2009
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Bridged Crossings: Swamp Mats as Temporary Bridge
Applications: Watercourse crossings

Limitations:

e Require the use of machinery for installation;
e May become unstable under high flows.
How to Use:
e Untreated wooden timber mats may be used as a temporary bridge over a
stream to allow construction vehicles access to the work site.

e Small sections of matting are placed on either side of the stream parallel to the
flow of water at top of banks. These act as supports. Mats may then be placed
perpendicular to the stream, resting on top of the initial swamp map supports.

e It may be necessary to place a large steel plate along the top of the swamp mats
for extra stability and to minimize the amount of sediment that could fall between
the spaces of each timber.

e Timber mat bridging is suitable for crossing intermittent and perennial streams.

e Before constructing a stream crossing, it should be confirmed that the timber
mats are capable of supporting the equipment to be used.

Timber mat bridge.
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Bridged Crossings: Rail Car as Temporary Bridge
Applications: Watercourse crossings
Limitations:

e Requires heavy equipment for transport and installation;
e Expensive;
e Banks must be stable to support heavy loads.
How to Use:
e Used rail car frames can be used for crossing larger and deeply incised streams
where timber mats are unsuitable.

e For these types of crossings, the rail car frame is placed across the stream from
bank to bank perpendicular to the direction of flow (on a timber frame footing if
necessary). Timber matting is then placed upon the rail car frame to provide
vehicle access

4
.

Rail car bridge crossing.
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NOTES:
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Culvert Installation/Repair/Replacement

*When installing or replacing a culvert, you must contact Transmission Siting
and Permitting.

Applications: Stream and wetland crossings

Installed when roads cross wetlands or streams. The culvert should maintain the
wetland or stream if properly installed.

Limitations:

May have permitting time of year restrictions on use;

Installation may require in-stream work and possible dewatering and
sedimentation concerns;

Culverts are susceptible to washouts, sedimentation, erosion, and failure during
heavy wet weather events and flooding;

Culverts require routine and long-term maintenance, as they often become
clogged with debris or other obstructions.

How to Use:

The number and size of culverts should be designed to handle the maximum
expected flow of the wetland or watercourse. Multiple culverts are discouraged.
It is better to use one large culvert if feasible.

All crossings require hydraulic calculations to determine the area that will drain
the culvert. Culvert(s) must also be adequately sized to accommodate flows
from the 100-year storm, at a minimum (preferably 500-year storm).

Timber mats may be placed over culverts to help structurally protect the culvert
from heavy loads.

Culverts must be maintained to allow flow. Debris and sediment need to be
removed on an as-needed basis.

All temporary and permanent crossings of waterbodies shall be suitably
culverted, bridged, or otherwise designed to withstand and prevent the restriction
of high flows, and to maintain existing low flows, and so as not to obstruct the
movement of aquatic life indigenous to the waterbody.

Open bottom culverts (semicircle arch, elliptical arch and concrete box culverts)
or embedded culverts for perennial streams are required for CTGP Category 1/
Non-Reporting projects. Consultation with the U.S. Army Corps of Engineers is
required if open bottom arches, bridge spans or embedded culverts are not
practical.

Open bottom structures must span at least 1.2 times the watercourse bank full
width, and have an openness ratio equal to or greater than 0.25 meters.

Open bottom structures and culverts shall be designed to allow for continuous
flow of the 50-year frequency storm flows. This is a Corps requirement.

Culverts should only be installed under Category 1 Non-Reporting when the
tributary watershed to the culvert is less than 1 square mile (640 acres). The
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culvert gradient shall be no greater than the streambed gradient upstream or
downstream of the culvert.

e For crossings constructed using a single box or pipe arch culvert, the inverts are
to be set = 12 inches below the streambed elevation. For crossings with a pipe
culvert, the inverts are to be set such that = 25% of the pipe or 12 inches,
whichever is less, is set below the streambed elevation.

e Culverts shall be backfilled with natural substrate matching upstream and
downstream streambed substrate, even if fish passage is not a concern. Other
aquatic organisms rely on natural stream bed sediment to aid their movement.

e The culvert shall be a minimum of 18 inches in diameter.
e The maximum velocity at the culvert outlet shall be consistent with the velocity
of the natural channel, or shall be mitigated with outlet protection measures,

energy dissipation, and if necessary, channel stabilization.

e Culverts shall be designed and installed with minimal disruption to the
watercourse and riparian buffer zone.

e Culvert installations that result in the filling of a FEMA established floodway do
not qualify under the Category 1 GP.

e Corrugated culverts are preferred as they slow the velocity of the water. Plastic
pipes are preferred to metal.

e Culvert length should be as short in length as possible. If the installed culvert
extends too far into the natural stream bed it must be cut to size.

y iy N

Culvert and riprap for stream crossing.

NU Best Management Practices Manual for Connecticut —
December 2011 3-36



Section 3 Construction Considerations Tighe&Bond

TOP OF BANK /CD#-RSE AGGREGATE

/1q
EARTHEN FILL COVERED WITH

LARGE ANGULAR ROCKS \
DIVERSION BAR

ELAN MWEW

ROCK LAYER SHOULD BE HALF THE
DIAMETER OF THE FIPE, 30CM, OR
AS NEEDED TO SUPPORT LOADS —
WHATEVER IS GREATER

COARSE AGGREGATE

EARTHEN FILL COVERED WITH
LARGE ANGULAR ROCKS

MOTE:

CAPACITY OF PIPES COMBINED
SHOULD ACOUNT FOR SIGNIFICANT
STORM EVENTS.

TYPICAL CULVERT CROSSING FOR
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Installing a pipe culvert.
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Embedded box culvert with wing walls.
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Poled Fords
Applications: Stream Crossings
e Poled fords are typically used in remote locations where a stream crossing
requires a functional BMP, but it is impractical to bring in such materials. In

these situations wood poles or saw logs of sufficient length and diameter can be
laid in the streambed parallel to the floor.

Limitations:

e Should be limited to streams with gently sloping adjacent land.

How to Use:
e The road should be gently sloping into and out of the stream at a maximum
ration of 1:5 (V:H).

e Engineering fabric covered by an aggregate bed should be installed in the access
road at the approach and exit, if necessary, to limit disturbance to the riparian
area.

e Length of poles should be at least ten feet.

e Poles must be removed immediately after use.

ENGINEERING FABRIC

TOP OF BANK \

. .UNDISTURBED VEGETATION. .

NOTES:
1. POLES MUST BE REMOVED IMMEDIATELY AFTER USE.
2. LENGTH OF POLES SHALL BE AT LEAST 10 FEET.

& TO 10-INCH POLES

ENGINEERING FABRIC

TYPICAL POLED FORD FOR
ELEVATION VIEW TEMPORARY STREAM CROSSING

TIGHE & BOND CONSULTING ENGINEERS
WESTFIELD, MASSACHUSETTS

SCALE: NONE DATE: 2007
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3.2 Slope Excavation

Engineering designs may be required for any upland changes that could potentially
direct or channel water across the face of a terrace escarpment slope. No snow or soil
piles; construction materials; or equipment should be stored in the immediate vicinity at
the top of a terrace escarpment slope.

3.3 Vegetation Removal

In constructing any stream crossing, care should be taken to limit disturbance to the
extent practicable within 100 feet of the stream banks (the riparian area). The riparian
area provides habitat to a number of species and provides protection and shading to the
stream. It is also an area regulated by municipal Inland Wetlands and Watercourses
Agencies.

Grubbing is not preferred as it results in considerable erosion and should be avoided to
the extent feasible. Utilize grubbing only when all other methods cannot be used to
prepare stable and safe work areas. If grubbing is necessary, the area must be covered
with seed and mulch to protect it prior to the end of the work day. During mowing and
trimming, large woody debris must not be placed in wetlands or watercourses. Mowing
must be kept to a minimum, particularly at road crossings.

3.4 Work Pads

3.4.1 De-Energized and Energized
Applications: Work in wetlands

e Reconnaissance of each workpad area in or adjacent to wetlands should be
performed to determine if the swamp mat workpad could be located outside of
wetland resource areas. Wetland disturbances should be avoided or minimized
where possible. Contact Transmission Siting and Permitting.

Limitations:

e Requires heavy machinery for installation;

e Significant amount of time required for installation and removal;
e Pads for live line work require a considerably larger footprint;

e Several layers of matting may be needed in deep, swampy areas;

e May not be suitable in deep/open water wetlands.

How to Use:
e Work at structures may require placement of swamp mats to provide safe and
stable workpads for employees and contractors.

e Live line work, which is work that is done while the line is energized, requires a
much larger workpad. Efforts should be made to stay out of wetland areas to the
extent possible.

e Sizes of workpads vary based on the type of work being proposed.
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e Workpads may extend into wetlands where structures that require maintenance
fall within or in close proximity to these areas. Within these areas, untreated
wooden swamp mats joined by galvanized steel bolts should be used to limit
disturbance.

e Following construction activities all wooden mats at each workpad location and
vehicle access location must be removed.

e Matting should be removed by “backing” out of the site, removing mats one at a
time. Any rutting or significant indentations identified during mat removal should
be regraded immediately, taking care not to compact soils.

e In areas with invasive species, plant material should be removed from matting
following removal from the infested area to prevent the spread of invasive
species.

Best Management Practices

De-energized work requires small workpads, while live line work, which is work that is
done while the line is energized, requires a much larger workpad.

De-energized swamp mat workpads — Tab 4A

Energized swamp mat workpads — Tab 4B
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3.4 Structure-Related Work

3.4.1 Wetland

Structure-related activities that may occur in wetlands includes structure replacement/
installation (including casing installation), guy wire anchor installation, counterpoise
installation, and pole butt removal. Access to these areas and completion of the
activities can cause disturbance to wetland vegetation and soils. Therefore, structure-
related activities in wetlands should entail use of adequate workpads and dewatering
methods. Inspection of the construction access and associated dewatering measures
should occur daily during construction to ensure that controls are in working order, and
repairs to damaged/deteriorating controls are made immediately. Repairs may include
regrading the traveled surface to eliminate ruts, as well as those repairs required by
each erosion and sedimentation measure used.

Structure Replacement/lInstallation

Structure replacement may require “discharge of dredged or fill material” to install new
poles and their casings. Poles that are significantly damaged must be replaced to
comply with engineering and safety standards. Not replacing the structures could result
in the eventual failure of one or more structures within or adjacent to wetlands and
waters of the U.S.

The replacement structures will often be replaced within a few feet of the original
structure to maintain the required distances and line sags between other existing
structures. Therefore, options for relocating proposed replacement structures are
limited. Pole replacement will also require placement of swamp mats in wetlands to
provide a safe workpad for the required structure replacement activities. There are no
alternatives to conduct this work from nearby upland areas or to install the replacement
structures in upland areas. Each structure replacement area should be assessed to
determine the required footprint needed for swamp mat workpads.

e At each pole location, remove wetland topsoil with an excavator and stockpile.

e A borehole is then drilled with a truck-mounted auger. Spoils from the drilling
are collected and disposed in an upland area.

e A galvanized steel casing up to 48” in diameter and 12’ long is then driven into
place at least 12” below the ground surface. The new pole is installed within the
casing with a crane and backfilled/compacted with crushed rock.

e Stockpiled wetland topsoil is then placed above the casing to the ground surface.
No net fill in wetlands occur, as the original poles are removed.

e Following installation of the new structures, the old structures are removed.
Each pole is cut with a chainsaw and allowed to fall to the ground, which in
wetland areas is protected by swamp mats. Pole butts will remain in place if
removing the pole butt will cause more damage than if left in place.

¢ Remove the pole and all appurtenant accessories (i.e. cross-arms, insulators,
etc.) and properly dispose off-site. Remove each pole butt by pulling with an
excavator positioned on a swamp mat. |If it is apparent that pole removal will
compromise the integrity of the new pole installation, or that removal will result
in additional disturbance to wetland areas, cut off the old pole at least 12 inches
below ground level.
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Guy Wire Anchor Installation

There are two types of anchors: 1) screw type and 2) plate type. The screw type anchor
is preferred over the plate type anchor because installation results in less disturbance to
the wetland.

e Guy wire anchors supporting the structures may also require replacing. The guy
wires provide extra stability and support for the associated structures.

e Load test the existing anchor to 15,000 pounds to determine whether it will
support the pole structure. In the event the existing anchor cannot be re-used,
remove it and install a new anchor.

e Screw in place a special triple helix (“screw type”) anchor with 1 ¥2-inch square
rods with an anchor installation rig operated from the matting area. Add rod
sections in five foot increments as needed until proper holding capacity of the
anchor is achieved.

e Since the anchors are turned into the ground, with only the rods protruding,
disturbance to the wetland is minimal, and likely not noticeable. In the event
that proper holding cannot be achieved with the screw anchor, install a plate
anchor. Excavate the plate anchor to a sufficient depth and if necessary install a
concrete footing several feet below surface grade.

. Set the anchor and backfill with native material.

e Segregate the top 12” of wetland topsoil during removal and replace on the
surface following backfilling of underlying materials.

Counterpoise Installation/Grounding

To install grounding equipment in wetlands, use hand digging or minimally invasive
methods to dig around the structure and restore soil to previous grades. In some cases
grounding rods can be driven directly into the ground with hand tools. Where work is
occurring in the vicinity of wetland areas, sedimentation and erosion controls will be
used to limit disturbance to wetlands.

Underground facility repair/replacement

Underground facilities such as cables and conduits may be present beneath wetland
areas. In the event underground facilities require repair, BMPs are required for both
access and construction. Swamp mats are used for access where warranted, and
sedimentation and erosion controls are used to isolate the work area. During excavation
activities, excavate wetland topsoil and store separately from subsurface soils.
Dewatering is often required during excavation and repair activities.

An alternative to repairing a subsurface line by excavation would be to install a new line
via trenching or horizontal directional drilling. The decision to use one of these
alternatives is made on a case by case basis. Consult with Siting and Permitting to
determine if any permits will be needed.

Pole Butt Removal

When transmission poles are decommissioned or otherwise taken out of service, the
entire pole shall be removed. Treated wood pole butts shall be removed completely
from the ground and properly disposed at an off-site location. Locations where the
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removal of pole butts may cause significant disturbance will be considered for exception
to this practice on a site-by-site basis. The Transmission Line Maintenance Manager will
be responsible for determining if a pole butt can be removed if located in a sensitive
area.

All holes left by pole butts must be backfilled and compacted with appropriate fill
material consistent with native soils. Existing material on-site may be reused.

Disposal

Treated and non-treated wood products owned by the Transmission Group shall be
stored in an area(s) designated by the Transmission Line Construction/Contract Field
Services supervisor until collected by an approved disposal vendor.

3.5 Soil Stockpile Management

Some projects may involve excavation and stockpiling of soil. Stockpiles should be
located outside sensitive areas to the extent practicable and managed to prevent erosion
and sedimentation of adjacent areas. Typical measures include the installation of
protective measures (e.g. siltation fence and/or haybales) around the perimeter of the
stockpile. The stockpile must be seeded if left in place for more than 30 days. No snow
or soil piles; construction materials; or equipment should be stored in the immediate
vicinity at the top of a terrace escarpment slope.

When polluted/contaminated soil is encountered, it must be handled in accordance with
the appropriate regulatory requirements. In addition to the measures discussed above,
contaminated soils should be stockpiled on and covered by polyethylene sheeting.
Sheeting used to cover the stockpile should be weighted down to prevent the wind
migration of contaminated dust.

For soil stockpiles in substations, contact Transmission Siting and Permitting.

Best Management Practices

The following BMP is applicable to soil stockpile management and is described at the
following tab:

Soil Stockpile Management — Tab 5A
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TAB 5A
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Section 4
Inspection and Maintenance

A pre-construction meeting will be held to discuss how often and who will be checking
that all erosion and sedimentation controls are in working order. All BMP’s will be
inspected after major storm events (rainfall events greater than 0.25 inches) and on a
weekly basis.

4.1 During Construction

Since construction sites and construction access roads are usually in constant use and
undergoing continuous change, they should be closely monitored. Construction sites,
construction access roads, and the associated erosion and sedimentation controls should
be inspected by the person(s) designated at the pre-construction meeting, at the end of
each day they are used, and any damage observed must be repaired immediately, at
least within 48 hours of observation. If an access road is not used for more than a
week, then inspection should occur at a frequency as required by the specific erosion
and sedimentation measures in use, and number of heavy rain events. 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.

All inspections will be documented and placed in the Transmission Siting and Permitting
Inspection Database. Field supervisors have access to this database. For inspections
done by third-parties, inspection forms will be stored in RIM.

4.1.1 Vehicle Storage

Unless permit conditions have been agreed to for larger, less mobile equipment such as
drill rigs or large cranes, all storage and refueling of vehicles and other equipment must
occur outside of and as far away as practical from sensitive areas such as wetlands,
streams, and drinking water supplies. A proper location for refueling should be
identified and designated before site work begins. The recommended minimum distance
from wetland areas for storage of fuel and refueling is 100 feet, and the Water Quality
Certification General Conditions require a minimum distance of 25 feet. Additionally,
equipment should be checked regularly for evidence of leaks. Construction material
storage should also be located at least 100 feet from wetlands. The Water Quality
Certification General Conditions prohibit the storage of any materials at the site which
are buoyant, hazardous, flammable, explosive, soluble, expansive, radioactive, or which
could in the event of a flood be injurious to human, animal or plant life, below the
elevation of the 500 year flood. Any other material or equipment stored at the site
below this elevation must be firmly anchored, restrained or enclosed to prevent
flotation. The quantity of fuel for equipment at the site stored below such elevation shall
not exceed the quantity of fuel that is expected to be used by such equipment in one
day.

4.1.2 Maintenance of E&S Controls

Spare erosion and sedimentation control materials such as hay/straw bales and silt
fencing should be kept on site or readily available so they may be replaced if they
become non-functional due to deterioration or damaged during a storm, extreme water
or wind, or other unexpected event.
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4.1.3 Spills
Spill kits consist of emergency cleanup and spill containment materials that can be used
in the event of a fuel or other chemical spill. Spill kits must be kept on site and

accessible at all times in case of an emergency spill. Such kits should generally contain
multiple absorbent socks and/or pillows and wipes and temporary disposal bags. Follow
the applicable NU Contractor Work Rules.

4.1.4 Post Construction

Post-construction inspections of restored areas will be conducted at regular intervals
throughout the growing season, as required by any applicable permits, and/or after
major storm events. Sites should be inspected for success or failure of revegetation,
invasive species colonization, and erosion and sedimentation. In the event additional
measures are required to achieve site restoration and stabilization, corrective actions
shall be identified and implemented.

All information collected during inspections, regular maintenance, and repair procedures
should be documented in written form. In addition, photographic or diagrammatic logs
may be kept to help record certain events and for documentation of project progress
and any noteworthy observations.

The construction work is not complete until all areas have been restored.
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Section 5
Rehabilitation and Restoration

5.1 Restoration

At a minimum, all areas disturbed by construction, repair, and maintenance activities
shall be restored to pre-construction conditions. Please refer to Appendix A Section |
regarding photos and typicals for loaming, seeding and mulching. Minimize the extent
and duration of soil exposure. Protect disturbed areas from stormwater runoff and
stabilize as soon as possible.

5.1.1 Seed Mixes

Several different seed mixes are available for upland and wetland restoration. Chapter
5, Section 4 (Vegetative Soil Cover) of the 2002 Connecticut Guidelines for Soil Erosion
and Sediment Control provides a comprehensive summary of seed mixes for both
temporary and permanent seeding of disturbed sites. This summary is provided in
Appendix C. The Guidelines are available at the following website:
http://www.ct.gov/dep/cwp/view.asp?A=2720&0Q=325660.

Wetland Seed Mix. If the wetland vegetation is stressed upon removal of timber
mats, a wetland seed mix shall be placed at a rate of 18 pounds per acre after
regrading activities.

Wetland Plants. If significant grading or wetland alteration has occurred it may be
advantageous to install new wetland plantings to restore a wetland area.

5.1.2 Upland

The following restoration techniques apply to restoration projects in upland areas.

e Soil excavated during construction and not used as backfill must be evenly
spread onto disturbed areas to restore grades. Topsoil shall be stripped and
separated to the greatest extent practical, for re-use. Permanent soil protection
shall be provided for all areas disturbed by construction activities. All areas will
be seeded. If areas cannot be seeded due to the time of year, then mulch (hay)
is still required prior to the next precipitation event.

e Topsoil removed during construction activities will be replaced, seeded, and
mulched.

e All seeded areas shall be treated with a layer of mulch (i.e. hay, but preferably
straw) up to one inch thick to enhance moisture retention, dissipate disturbance
from precipitation, and detract birds foraging on broadcast seed.

e Rehabilitation of access routes and other areas must be performed as soon as
possible after construction is completed, including reestablishment of water bars
or other BMPs to control erosion of the access road, and the removal and
restoration of temporary wetland or waterway crossings.

o0 Temporary breaks in construction activities may warrant seeding and
mulching of disturbed areas as interim erosion control measures.

e Erosion control measures shall remain in place until soils are clearly stabilized..
Once soils are stable, erosion controls — especially silt fence, which presents an
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obstacle to movement of small animals — shall be removed and properly
disposed. Stakes should be removed from haybales and spread as mulch to
remove barriers to wildlife movement.

Straw may be used instead of hay, if preferred, to prevent spread of invasive
plant species seed stock.

If a grading operation at a site shall be suspended for a period of more than 29
consecutive days, the disturbed area shall be stabilized by seeding, mulching,
and/or other appropriate means within the first 7 days of the suspension of
grading.

Within 7 days after a final grade is established in any grading operation the
disturbed area shall be stabilized by seeding, loaming, and/or other appropriate
means.

5.1.3 Wetland/Watercourses

Regrading of Ruts. Upon removal of timber mats, or other BMP, the wetland
resource area should be inspected for rutting or disturbance from upland soils. Any
rutting should be regraded to pre-existing contours and upland soils removed from
wetland areas while taking care not to compact soils.

The following restoration techniques apply to restoration project in wetlands:

Maintenance, Repair, and Emergency Projects (When No Permit is Required)

Soils excavated from wetland areas shall be segregated and stockpiled separately
(i.e. topsoil/muck apart from mineral subsoil) in a dry/upland area to facilitate
restoration activities at least 100 feet from wetland boundaries.

Excavated wetland soils that have been stockpiled during underground utility
installations within wetlands shall be replaced in the same order (i.e. mineral
subsoil beneath organic topsoil/muck) to the extent practicable and restored to
pre-disturbance grades.

0 Grading activities should include the elimination of ruts within the area to
be restored.

If replacement of soil associated with temporary wetland or watercourse
crossings for access roads is necessary, disturbed areas must be restored to pre-
disturbance grades, either seeded and mulched, or allowed to revegetate from
the natural seed bank.

Disturbed wetland areas shall generally be allowed to revegetate from the natural
seed bank. Measures to discourage the establishment or spread of plant species
identified as non-native, invasive species by federal or state agencies shall be
considered. Transmission Siting and Permitting can evaluate whether to let the
wetland vegetate naturally.

Any restoration plantings or seed mixes used in restoration shall consist of
species native to the project area and, if feasible, from local nursery stock (see
Section 5.2).

Any stream banks and beds damaged shall be restored through use of geotextile
erosion control blankets, and or coir logs .
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e All seeded areas shall be treated with a layer of mulch (i.e. hay, but preferably
straw) up to one inch thick to enhance moisture retention, dissipate disturbance
from precipitation, and detract songbirds foraging on broadcast seed.

e Matting should be removed by “backing” out of the site, removing mats one at a
time (without dragging them). Any rutting or significant indentations identified
during mat removal should be regraded immediately.

5.2 Limiting Access to Private Property

Access to and along the right-of-way over private property must be improved to the
extent necessary to ensure suitable passage for construction equipment, provide erosion
control, and maintenance of proper drainage. Upon completion of construction
activities, altered areas must be restored to a condition equal to or better than before
their use for the construction project. If access is over a property off the transmission
easement, then it is the responsibility of a construction representative to determine if
legal access rights are available to cross the property.
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Adequate erosion and sedimentation control management measures shall be
installed and properly maintained to reduce erosion and retain sediment on site
during and after construction. These devices shall be capable of preventing erosion,
collecting sediment (suspended and floating materials) and filtering fine sediment.
Sediments collected by these devices shall be removed and placed in an upland
location beyond buffer zones/upland review areas and any other regulatory setbacks
preventing later migration into a waterway or wetland. Once work has been
completed, all areas shall be stabilized with erosion control blankets and/or robust
vegetation and erosion control devices shall then be removed. Erosion and
sedimentation controls are provided in Section I of this Appendix. Note that
stormwater management is an important part of erosion and sedimentation control.
Accordingly, temporary stormwater management measures are outlined in Section II
of this Appendix. Please refer to the below table for a complete list of BMP typicals
and photos provided in this appendix.

Appendix A: Erosion/ Sedimentation and Water Control Summary Table

Type Applicable Control Page
Hay (or Straw) Bales A-3
<z> Silt Fence A-6
= Erosion Control Blankets A-10
<
= Straw Wattles A-12
_
g E 6' Wood Chip Bags A-14
o a |°_: Inlet Catch Basin Sediment Filter A-16
O nZ ) i
(I-I’J) E 8 Temporary Sediment Basin A-19
g Loaming and Seeding A-21
é Mulching with Hay/Straw/Woodchips A-23
w Coir Log Use for Bank Stabilization A-25
Check Dam A-27
Discharge Hose Filter Socks A-30
(=]
; E 2' Coffer Dam and Stream Bypass Pumping A-33
g : E Coffer Dam and Stream Bypass via Gravity A-35
ﬁ 3 8 Overland Flow A-37
Frac Tank A-38
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Appendix A

Section I
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Erosion/Sedimentation Controls

Hay (or Straw) Bales

Applications: Erosion control; mulch
Limitations:

e Haybales degrade quickly. Therefore, barriers should be checked often and
replaced as needed. Additionally, sediment buildup must be routinely
removed and disposed of in a stable upland area.

¢ Haybale height can provide an obstacle to movement of smaller wildlife

e Should not be used as a temporary check dam/ stormwater control within
waterways

e Difficult to install during frozen conditions.

e Generally only effective for 3-6 months (hay) or 6-12 months (straw) before
replacement

How to Use:

Straw bales are favored over hay bales for use as erosion control barriers. Since
straw bales are composed of the dried stalks left over after a grain is harvested, they
do not contain the plant’s seeds and therefore will not spread growth of such species,
some of which may be exotic, invasive or otherwise undesirable. Hay bales are
generally less expensive, but consist of the seed heads and the upper, thinner
portion of the stems which generally decay faster than straw.

Hay/straw bales should be placed end-to-end to form a temporary sedimentation
control barrier. This barrier should run perpendicular to the slope and direction of
runoff, and should be installed downgradient of the disturbed site (i.e., construction
area). Hay/straw bales are intended to slow the velocity of flows and trap sediments
behind them preventing siltation of sensitive areas - most specifically downgradient
areas with open and/or flowing water. Once the project is complete and soils are
stabilized with erosion control blankets and/or well-established vegetation, barriers
should be removed.

e Install hay/straw bales end-to-end lengthwise along the toe of a slope or
along a slope contour being sure the bales are butted tightly against each
other without gaps between them. The outer ends of the barrier should be
turned slightly upslope. If additional protection is needed, hay/straw bales
can be set in a shallow trench and backfilled on the upslope and down-slope
side to ensure better contact with the ground, so that sediment passage
through or beneath them is further reduced.

e FEach hay/straw bale should be staked into the ground by two stakes each
approximately 3 feet long

e If a silt fence is being used with the hay/straw bale barrier, position the silt
fence downgradient of the hay/straw bales (haybales filter first).
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e Since hay/straw bales degrade quickly, barriers should be checked often and
replaced as needed. In addition, sediment buildup should be routinely
removed and disposed of in a stable upland area.

e The hay/straw bale barrier should be as far away from downgradient sensitive
areas, and as close to the work areas as construction limitations allow, in
order to minimize the total work area and disturb as little area as possible.

e Accumulated sediment should be removed and properly disposed outside
sensitive areas when it has reached a thickness of 2 to %: the height of the
bale.

e Once the project is complete and soils are stabilized, hay/straw bales should
generally be compacted and allowed to decay in place, as their height can
provide an obstacle to movement of smaller wildlife. Spreading haybales
around a site as mulch could introduce weed seeds. Using hay/straw as
mulch is not generally problematic if the site is already colonized by invasive
species. Plastic bailing twine should be removed from hay/straw bales.
Wooden stakes should also be removed.
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-

Properly installed hay bale barrier with silt fence.
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-\-SEE DETAIL A ’ /
SECTION A—A
TAIL A
TYPICAL
NOTE; HAY BALES USAGE
STRAW BALES MAY BE SUBSTITUTED FOR HAY BALES. TIGHE & BOMD CONSULTING ENGINEERS
WESTFIELD, MASSACHUSETTS
SCALE: NOME DATE: 2007

NU Best Management Practices Manual for Connecticut — December 2011 A-5



APPENDIX A Tighe&BOI‘ld

Silt Fence

Applications: Sedimentation control, work limits, temporary animal barrier, and slow
flows on steep slopes.

Limitations:

e Frozen or rocky ground
¢ May prevent critical movements of sensitive wildlife species

e Disposal
How to Use:

Silt fence is constructed of a permeable geotextile fabric secured by wooden stakes
driven into the ground. It is installed as a temporary barrier to prevent sediments
from flowing into an unprotected and/or sensitive area from a disturbed site. A silt
fence should be installed downgradient of the work area. Once the project is
complete and soils are stabilized, silt fence materials (i.e., geotextile fabric and
wooden stakes) must be removed and properly disposed off-site (see environmental
scientist to determine if area is stabilized).

o Install silt fence along the toe of a slope or along a fairly level contour with
the outermost ends directed upslope. The fabric should be laid into a 6-inch
wide by 6-inch deep trench dug on the upslope side of the fence and tamped
down with fill material to ensure a sturdy base and so sediments will not flow
beneath the fabric. Use of a Ditch Witch® or similar equipment is suggested
for this task.

e The silt fence stakes should be driven into the ground until secure (26 inches
below grade).

e If a hay bale or straw bale barrier is being used with the silt fence, position
the silt fence downgradient of the bales.

e The silt fence should be as far away from down-gradient sensitive areas, and
as close to the work areas as construction limitations allow, in order to disturb
as little area as possible.

Silt fence should be inspected often and replaced or repaired as needed, especially
during long-term projects. In addition, sediment buildup up should be routinely
removed and properly disposed in a stable upland area. Sediment should be
removed and properly disposed outside sensitive areas when it has accumulated to a
thickness of 2 the height of the silt fence.

A silt fence must be installed in an excavated trench and must be located where
shallow pools can form so sediment can settle, and the fence must be placed along
the contour. If placed otherwise, water may concentrate to a low point and is likely
to flow beneath the fence.
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Properly installed and functioning silt fence. Direction of flow
indicated by blue arrow.
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Erosion Control Blankets
Applications: Slope stabilization; erosion and sedimentation control
Limitations:

e Can be used on steep (i.e. greater than 45 degrees) slopes but not on rocky
soils.

e Mulches may be more cost effective on flatter areas.
How to Use:

Erosion control blankets are generally composed of biodegradable or synthetic
materials and are used as a temporary or permanent aid in the stabilization of
disturbed soil on slopes. These blankets are used to prevent erosion, stabilize soils,
and protect seeds from foragers while vegetation is recolonized. Representative
erosion control blanket photos are included at the end of this Section.

e Always follow manufacturer’s instructions for properly installing erosion
control blankets. Different composition blankets are recommended for site-
specific conditions (e.g. slope grades, contributing watershed areas) and use
requirements (e.g. biodegradable, photodegradable, non-biodegradable).

e Prior to installation, the slope should be cleared of any rocks, branches, or
other debris.

¢ Blankets should be rolled out in a downward direction starting at the highest
point of installation and should be secured above the crest of the slope by a
berm tamped down along the top of the disturbed area.

¢ Blankets should be tacked down with stakes or staples every 11 to 12 inches
(or closer) horizontally and every 3 feet (or closer) vertically. Biodegrable
staples are preferred.

Each section of the blanket should overlap the next section horizontally by
approximately 2 or 3 inches. Vertical overlaps should be approximately 6 inches,
with the upslope section overlaying that of the down-slope section.
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NOTES:

1. EROSION CONTROL BLANKET SHOULD
BE INSTALLED VERTICALLY DOWNSLOPE.

2. STAKES/STAPLES SHOULD BE PLACED
NC MORE THAN 3 FT. APART VERTICALLY,
AND 1 FT. APART HORIZONTALLY.

DOWN OVER BLANKET

DIRT SHOULD BE TAMPED \

3. SLOPE SURFACE SHOULD BE FREE
OF STICKS, ROCKS, AND OTHER
OBSTRUCTIONS.

4. BLANKETS SHOULD BE ROLLED OUT
- LOOSELY AND STAKED/STAPLED TO
MAINTAIN DIRECT SOIL CONTACT. DO

= NOT STRETCH THE BLANKETS.

STAKE/STAPLE

TYPICAL EROSI|ON
CONTROL BLANKETS

TIGHE & BOND COMSULTING ENGINEERS
WESTFIELD, MASSACHUSETTS

SCALE: NONE DATE:2011
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Straw Wattles
Applications: Erosion and sedimentation control; work limits

Limitations:
¢ Not recommended for steep slopes.
How to Use:

Straw wattles are used as an erosion control device to slow runoff velocities, entrain
suspended sediments, and also promote vegetation growth until an area is stabilized.
They are not generally intended for steep slopes, but rather, to stabilize low to
moderate grades where there is a broad area of disturbance. They should be placed
lengthwise, perpendicular to the direction of runoff. Straw wattles may also be used
along small stream banks to protect areas before vegetation has stabilized the soils.
The wattles are constructed from a biodegradable netting sock stuffed with straw and
may be left to biodegrade in place once a project is complete.

e The spacing of each row of wattles on a slope depends on the angle of the
slope, and typically ranges from about 10 to 40 feet apart. Additionally, the
texture of the soil should also be taken into consideration - for soft, loamy
soils, wattles should be placed closer together; for coarse, rocky soils, they
may be placed further apart.

e The ends of each row of wattles on a slope should be slightly turned downbhill
to prevent ponding behind them.

e Where straw wattles are installed end-to-end, the wattles should be butted
tightly together so as not to allow water/sediments to flow between them.

e Straw wattles should be placed in a shallow trench to assure stabilization and
soil should be packed against the wattle on the uphill side.

e Straw wattles should be staked securely to the ground by driving a stake
directly through the wattle approximately every four feet. A portion of each
stake should remain approximately 2 to 3 inches above the wattle.
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TYPICAL STRAW WATTLE USAGE

TIGHE & BOND CONSULTING ENGINEERS
WESTFIELD, MASSACHUSETTS

SCALE: NONE DATE: 2007
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Wood Chip Bags

Applications: Erosion and sedimentation control; mulch

Limitations:

e Frozen ground or rocky ground (for installing stakes).
e (Can pose a barrier to small animal movements.
e Requires close attention for maintenance and repair.

e Remove accumulated sediment when it reaches two thirds the height of the bag.
How to Use:

e Install wood chip bags end-to-end lengthwise in a single row, lengthwise
along the toe of a slope or along a slope contour being sure the bags are
butted tightly against each other without gaps between them.

e Wood chip bags can stabilize soils in a number of applications. They may be
left in place as they eventually photo-degrade, as long as they do not pose a
barrier to small animal movements.

e Each hay/straw bale should be staked into the ground by two stakes each
approximately 3 feet long

B \ [/ ), | ¥ 4 |
= . | A ]\ A ' /

A J \),j‘\\ A 2 \ A\
Bt M / /5 L

Wood chips in photo-degradable bags used to stabilize soils.
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2"x2"x3" STAKES
UTILUITY POLE

12" x 9" x 40" A

PLAN

2"x2"x3 STAKES
WOO0D CHIP BAG

NOTE:

1. A MINIMUM OF TWO (2) WOOD STAKES ARE REQUIRED
PER WOOD CHIP BAG.

2"x2"x3 STAKES

WOOD CHIP BAG

ENTRENCHED ON SLOPE TYPICAL
WOOD CHIP BAG USAGE

TIGHE & BOND CONSULTING ENGINEERS
WESTFIELD, MASSACHUSETTS

SCALE: NONE DATE: 2007
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Inlet Catch Basin Sediment Filter

Applications: Erosion and sedimentation control

Limitations:

Ineffective for very silty water

May require authorization from local government for discharge to municipal
system

Fabric drop inlet should be used where stormwater runoff velocities are low
and where the inlet drains a small, nearly level area.

Undercutting and erosion under filter fabric if fabric is not buried at bottom.

How to Use:

Installation is similar to perimeter hay/straw bale barriers.

Hay/straw bales should be installed in a box configuration around the drop
inlet and the ends of the bales should be placed tightly against each other.

If the area is unpaved, anchor bales using two stakes driven through the bale
and into the ground.

Hay bales can be placed around the perimeter of the inlet in order to extend
the life of the filter by removing much of the sediment before-hand.

Discharge of clean water into municipal system catch basins may be an option
for certain sites. However, this activity must be coordinated with the
municipality and shall not occur without their written consent.

To protect catch basins from excessive sediment, filters can be installed into
the basin that are specifically designed for this purpose.

In cases of curb drop inlets, additional protective measures (e.g. filter sock,
gutter buddy) should be utilized in conjunction with a silt sack.

Avoid setting top of fabric too high, which will lead to flow bypassing the inlet.
Inspect and remove accumulated sediment on a regular basis.

Remove after area is permanently stabilized.
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2"x2°x3' STAKES
OR STEEL DOWELS
)

CATCH BASIN
FRAME & COVER

NOTES:
1. A MINIMUM OF TWO WOODD STAKES ARE REQUIRED

PER HAY BALE.

2. STEEL DOWELS MAY BE USED WHERE WOOD STAKES

BLAN VIEW CANNOT BE DRIVEN INTO THE GROUND.
2°x2"x3 STAKES
OR STEEL DOWELS 3. "SILT SACKS®, "DANDY BAG II" OR OTHER SIMILAR
(TvP) SILT RETENTION DEMVICE SHALL BE CONSIDERED
ACCEPTABLE CATCH BASIN FILTERS.

EXISTING GRADE —\‘ NI

|
r‘““‘-—INLET FILTER

] SECURED BY
- 7 WEIGHT OF INLET
L / GRATE TYPICAL
< // INLET/CATCH BASIN SEDIMENT FILTERS
- TIGHE & BOND CONSULTING ENGINEERS
ELEVATION VIEW WESTEIELD, MASSACHUSETTS
SCALE: NONE DATE: 2007
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Temporary Sedimentation Basin

Applications: Erosion and sedimentation control

e Used to filter and settle out sediment in stormwater runoff before water is
released into a wetland or other unprotected and/or sensitive area and may
be used for drainage areas of various sizes.

Limitations:

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

How to Use:

e Direct stormwater runoff to sedimentation basins. Basin formed by
excavating a depression similar to a small pond, or placing an earthen
embankment across an existing drainage swale or naturally low area.

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

e C(Clear, grub and strip all vegetation and root material from area of
embankment and place embankment fill in lifts, 9 inches per lift at maximum.
Compact fill and construct side slopes 2:1 or flatter. Excavate rectangular
outlet section from compacted embankment.

e Filter fabric can 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 %2 to ' inch aggregate. Vegetate
embankments, spillways and disturbed areas down gradient of the basin,
either with permanent or temporary seeding.

e Monitor the amount of sedimentation in the basin. Inspect after every rain
event and maintain as needed, including removing accumulated sediment,
repairing erosion and piping holes, cleaning or replacing the spillway gravel,
and re-seeding or planting vegetation.

e Should ideally consist of a forebay where debris and some sediment begins to
settle out of the water; a check dam constructed of stone or hay bales which
water must flow through, filtering out more sediments; and the actual
sediment basin, which is a pool with a slow enough velocity that sediments
have time to settle out of the water column before the water flows over the
dam at the outlet and is released.

e Sediment basins should be sized to provide a minimum of 12 to 24 hours of
detention to maximum expected runoff amounts for the duration of the
basin’s use.

e Often a critical stormwater management component for larger construction
sites, and/or those with poorly drained upland soils.

e Construction of temporary sediment basins should occur before primary
construction on a project begins.
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e If compatible with the eventual (post-construction) site use, it may be
appropriate to leave sediment basins in place indefinitely.

Sedlmentatlon basin W|th haybale f||ters

TEMPORARY CONSTRUCTION/ACCESS ROAD ON SLOPE
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TYPICAL TEMPORARY

ELEMATICN WEW SEDIMENT TRAP/BASIN USAGE
TIGHE & BOND CONSULTING ENGINEERS

WESTFIELD, MASSACHUSETTS
SCALE: NONE DATE: 2007
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Loaming and Seeding

Applications: Erosion control, site restoration
Limitations:
e May be site specific limitations (e.g. permit or State requirements); otherwise

none.

e Applies to upland areas only.
How to Use:

e Permanent seeding is appropriate for vegetated swales, steep slopes, or filter
strips. Temporary seeding is appropriate if construction has ceased and if an
area will be exposed.

e Apply loam/topsoil prior to spreading seed mix per manufacturer’s
recommendations. Apply water, fertilizer and mulch as needed to seedbed.

¢ Plant native species of grasses and legumes where possible.
e Inspect on regular basis until vegetation has established.

e If appropriate, repair surface, re-seed, re-mulch and install new netting if
washout or erosion occurs.

e Follow permit requirements regarding use of wetland seed mix in wetlands
where required.
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Mulching with Hay/Straw/Woodchips

Applications: Erosion control; site restoration
Limitations:
e May be site specific limitations (e.g. permit or State requirements); otherwise
none.
e Applies to upland areas only.
e Thick mulch may prevent seed germinations.

e Mulch on steep slopes must be secured with netting to prevent it from being
washed away.

How to Use:

e Use in areas which have been temporarily or permanently seeded.
e Use mulch netting on slopes greater than 3% or in concentrated flows.
e Mulch prior to winter (ideally in mid summer).

e Note that application rates and technique depend on material used. Select
mulch material based on soil type, site conditions and season. Straw/hay
provides the densest cover if applied at the appropriate rate (at least Y2 inch).
and should be mechanically or chemically secured to the soil surface.
Woodchip application can be less expensive if on-site materials are used.

e Inspect on regular basis until vegetation has established.

e If appropriate, repair surface, re-seed, re-mulch and install new netting if
washout or erosion occurs.
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Coir Log Use for Bank Stabilization

Applications: Bank stabilization; wetlands and watercourse restoration
Limitations:

¢ Need to be installed with heavy machinery.
How to Use:

e Refer to permit requirements (if applicable) and manufacturer’s specifications.

¢ Install along banks between upland and watercourse using wooden stakes (2
foot long) and flexible fasteners (to hold log in place).

Coir logs used to restore a stream bed and banks.
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Check dams

Applications: Stormwater management; erosion control
Limitations:

e Need to be adequately sized based on expected rain events
How to Use:

Check dams are structures placed across a drainageway to reduce the velocity of
concentrated stormwater flows, thereby reducing erosion of the drainageway and/or
to temporarily pond stormwater runoff to allow sediment in the water column to
settle out. Permanent or long-term check dams are typically constructed of rip rap
or other stone material. Short-term check dams can be constructed of rip rap.
Staked haybales have been proven ineffective (sediment does not stay trapped).

e Place stone by hand or machine, making side slopes no steeper than 1:1 with
a maximum height of 3 feet at the center of the check dam. A geotextile may
be used under the stone to provide a stable foundation and/or to facilitate
removal of the stone.

e The minimum height of the check dam shall be the flow depth of the
drainageway, but shall not exceed 3 feet at the center.

e The width of the check dam shall span the full width of the drainageway, plus
18 inches on each side leaving the center of the check dam approximately 6
inches lower than the height of the outer edges.

¢ The maximum spacing between check dams shall be such that the toe of the
upstream check dam is at the same elevation as the top of the center of the
downstream check dam.

e For permanent stone check dams, inspect and maintain the check dam in
accordance with the standards and specifications provided in the design for
the site.

e For temporary check dams, inspect at least once per week and within 24
hours of the end of a precipitation event of 0.5 inches or more to determine
maintenance needs.

e Maintenance may include, but are not limited to, the replacement of stone,
repair of erosion around or under the structure, and/or the removal and
proper disposal of accumulated sediment.
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Stone chec dams at contruction site.
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Water Control

Several methods exist for temporarily diverting and dewatering surface water from
work areas. No untreated groundwater shall be discharged to wetlands or water
bodies. A variety of methods may be employed to prevent sedimentation due to
dewatering. These methods, which are primarily appropriate during construction of
capital projects, are described below.

Discharge Hose Filter Socks

Applications: Dewatering
Limitations:

o Ineffective for very silty water
How to Use:

e At sites where there isn't sufficient space to construct sediment basins or
enough suitable uplands for overland flow and infiltration to be an option,
filter “socks” or bags can be affixed to the end for the discharge hose of the
pump and used for dewatering.

e It is important that enough socks be on hand at the site to accommodate the
anticipated need, as they fill fast with more turbid water.

e Additional measures such as hay or straw bales can be installed around the
filter device for added protection.
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Riprap underlain by eotextile fabric
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Coffer Dam and Stream Bypass Pumping

Applications: Dewatering/ Water diversion
Limitations:

e Pipes need to be adequately sized to accommodate heavy rain events
e Coffer dams require careful maintenance at all times.

How to Use:

¢ Dewatering measures may be necessary if groundwater is encountered within
an excavation (e.g., during installation or repair of a buried cable, footings,
foundations or structure replacement) or other area if the presence of water
is incompatible with construction. In rare cases, surface water diversions will
be necessary in order to create dry working conditions for subsurface work in
water bodies.

e Coffer dams may be used to make an impoundment upstream of a work area,
and then pumps used to remove the water from inside the dammed (isolated)
area, and down beyond the work area

e Where gravity flows cannot be circumvented through a coffer dam and
temporary flexible pipe via gravity, a pump, discharge hose and downstream
temporary splash pad to slow flow velocity can be used.

e Use in areas with high flows where siltation barriers are not effective.
e Construction of coffer dams for instream work is site specific.

e Coffer dams can consist of sandbags, concrete structures or pre-
manufactured products and should be used on a site by site basis according
to engineering specifications and/or manufacturer’s instructions.
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Coffer Dam and Stream Bypass via Gravity

Applications: Dewatering/ Water diversion
Limitations:

e Pipes need to be adequately sized to accommodate heavy rain events
e Coffer dams require careful maintenance at all times.

How to Use:

¢ Dewatering measures may be necessary if groundwater is encountered within
an excavation (e.g., during installation or repair of a buried cable, footings,
foundations or structure replacement) or other area if the presence of water
is incompatible with construction. In rare cases, surface water diversions will
be necessary in order to create dry working conditions for subsurface work in
water bodies.

¢ Coffer dams and temporary pipes can be used to divert flows and dry out a
work area where use of pumps is impractical.

e Where gravity flows cannot be circumvented through a coffer dam and
temporary flexible pipe via gravity, a pump, discharge hose and downstream
temporary splash pad to slow flow velocity can be used.

e Use in areas with high flows where siltation barriers are not effective.
e Construction of coffer dams for instream work is site specific.

e Coffer dams can consist of sandbags, concrete structures or pre-
manufactured products and should be used on a site by site basis according
to engineering specifications and/or manufacturer’s instructions.
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Overland Flow

Applications: Dewatering
Limitations:
e Space constraints and adjacent wetlands or watercourses may prevent use of
this dewatering method.
How to Use:
e Excess water may be discharged overland to well drained, upland areas and
allowed to naturally infiltrate into soils.

e Select discharge location where there is no potential for discharged water to
flow overland into wetlands or watercourses.
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Frac Tank
Applications: Dewatering; Managing contaminated groundwater
Limitations:

e May be site specific limitations (e.g. extremely unlevel ground); expensive;
may require proper disposal at a regulated facility (in cases of contaminated
groundwater)

How to Use:
e Frac tanks are pre-fabricated self-contained units that are shipped to

construction sites. They contain a series of baffles that allow fine materials to
settle out of the water column.

e Use of frac tanks is most appropriate when work that requires dewatering will
occur in an area with contaminated groundwater and/or very silty water.

Frac tank on-site for dewatering activities.
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Section 1
Appendix B

1.1 Applicable Laws/Regulations

In Connecticut, there are no fewer than nine potentially pertinent regulatory programs
associated with activities proposed in environmentally sensitive areas. The following list
of laws and regulations are most likely to apply to electrical utility projects in the State.

e Connecticut Inland Wetlands and Watercourses Act (C.G.S. 88 22a-36 through
22a-45a)

e Municipal inland wetland and zoning regulations

e Stream Channel Encroachment Lines (C.G.S. 8§88 22a-342 through 22a-349a)

e Connecticut General Permit for Placement of Utilities and Drainage within Inland
Wetlands and Stream Channel Encroachment Lines (C.G.S. 88 22a-6, 22a-45a
through 22a-349a)

e Connecticut Environmental Policy Act (C.G.S. 88 22a-1a through 22a-1h)

¢ Connecticut Coastal Management Act (C.G.S. 88 22a-359 through 22a-363; 22a-28
through 22a-35; 22a-90 through 22a-112; 33 U.S.C. § 1314)

e Connecticut Water Diversion Policy Act (C.G.S. 88 22a-365 through 22a-379)
e Connecticut Endangered Species Act (C.G.S. 88 26-303 through 26-315)

e Section 10 of the Rivers and Harbors Act of 1899 (C.G.S. 88 22a-426; 33 U.S.C. §
403)

e Section 401 of the Clean Water Act (33 U.S.C. 8 1251)
e Section 404 of the Clean Water Act (33 U.S.C. § 1344)

1.2 Geographic Areas Subject to Jurisdiction
The following areas are subject to regulatory jurisdiction by at least one of the
regulatory programs discussed in this section: It is important to note that more than
one jurisdictional resource type may be present at any given location.

e Inland wetlands, watercourses (rivers, streams, lakes, ponds), and floodplains

e Areas subject to municipal wetlands bylaws or ordinances. (These vary by town.)

e Coastal Resource Areas (beaches, dunes, bluffs, escarpments, coastal hazard
areas, coastal waters, nearshore waters, offshore waters, estuarine embayments,
developed shorefront, intertidal flats, islands, rocky shorefronts, shellfish
concentration areas, shorelands, and tidal wetlands)

e Navigable waters
e Essential Fish Habitat (EFH)

e Rare species habitat as mapped by the Connecticut Natural Diversity Database
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1.3 Applicable Regulatory Agencies

Activities subject to jurisdiction under the above-referenced programs will generally be
subject to review by one or more regulatory agencies (refer to list below). Most stream
and wetland crossings will require notification or consultation with municipal Inland
Wetland and Watercourses Agencies, and may require permitting with the U.S. Army
Corps of Engineers (Corps) and Connecticut Department of Energy & Environmental
Protection (CT DEEP) under Sections 404 and 401 of the Clean Water Act. Any work
within established stream encroachment lines will require permitting with the CT DEEP
Inland Water Resources Division. Coordination with CT DEEP may also be required for
projects located within areas mapped by the Connecticut Natural Diversity Database.
For work within tidal, coastal or navigable waters or in tidal wetlands, permitting will be
required with the Connecticut Department of Energy & Environmental Protection (CT
DEEP) Office of Long Island Sound Program (OLISP).

e Municipal Conservation Commissions

e Connecticut Department of Energy & Environmental Protection (CT DEEP) Bureau
of Water Management, Inland Water Resources Division

e CT DEEP Wildlife Division

o CT DEEP Office of Environmental Review

e CT DEEP Office of Long Island Sound Programs (OLISP)

e United States Army Corps of Engineers (Corps) New England District

The State of Connecticut and the Federal Government define wetlands differently.
According to the Inland Wetlands and Watercourses Act, inland wetlands are defined as
“land, including submerged land, not regulated pursuant to Sections 22a-28 through
22a-35 of the Connecticut General Statutes, as amended, which consists of any of the
soil types designated as poorly drained, very poorly drained, alluvial, and floodplain by
the National Cooperative Soil Survey, as it may be amended from time to time by the
United States Department of Agriculture Natural Resource Conservation Service. Such
areas may include filled, graded, or excavated sites which possess an aquic (saturated)
soil moisture regime as defined by the National Cooperative Soil Survey.” State wetland
identification is based solely on the presence of these soil types.

“Watercourses" means rivers, streams, brooks, waterways, lakes, ponds, marshes,
swamps, bogs and all other bodies of water, natural or artificial, vernal or intermittent,
public or private, which are contained within, flow through or border upon this state or
any portion thereof. Intermittent watercourses shall be 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.

The Federal Government defines wetlands as “Those areas that are inundated or
saturated by surface or ground water at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions.” Federal wetland identification is based on a
three parameter approach, where a prevalence of hydrophytic vegetation, hydric soils,
and wetland hydrology is used to make a wetland determination.
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1.4 Maintenance, Repair, or Emergency Projects

Most regulatory programs contain provisions that allow normal maintenance of existing
structures and/or response to emergency situations that require immediate attention.

Prior to commencement of new construction, all jurisdictional wetland areas within the
work corridor should be delineated by a qualified wetland and soil scientist. The
specialist shall delineate areas in accordance with the General Statutes of Connecticut
(revised January 1, 2007) as set forth at Title 22a Chapter 440 “Inland Wetlands and
Watercourses Act”, the U.S. Army Corps of Engineers 1987 Wetland Delineation Manual,
and any local inland wetland regulations, ordinances or bylaws that may exist. Refer to
each set of regulations regarding applicable wetland definitions. Wetland areas shall be
clearly demarcated using appropriate flagging tape or similar means. It is important to
note that certain jurisdictional wetland areas in Connecticut can actually occur in
uplands, such as floodplains. In addition, Upland Review Areas generally apply to work
activities and vary in each community. This makes consultation with a wetland specialist
particularly important.

1.4.1 Maintain, Repair and/or Replace

Exemptions or considerations for maintenance, repair, and/or replacement of existing
electrical utility structures exist in some environmental regulations, but not all. The
exemptions are limited to work related to existing and lawfully located structures where
no change in the original structure or footprint is proposed. It is not for the selected
contractor of a particular project to make a determination as to whether an activity is
exempt. This determination will be made prior to work by the NU project manager, in
consultation with NU environmental staff.

These exemptions/considerations are afforded at:

e CT Inland Wetlands & Watercourses Act (RCSA 8§ 22a-39-4)
e CT General Permit (Section 3)

e CT Coastal Management Act (RCSA § 22a-363b)

e CT GP [33 CFR 323.4(a)(2)]

e CT Water Diversion Policy Act (RCSA § 22a-377(b)1)

1.4.2 Emergency Projects

Emergency provisions are generally afforded to activities that need to abate conditions
that pose a threat to public health or safety. These provisions generally do not allow
work beyond what is necessary to abate the emergency condition, and will generally
require an after-the-fact permit. It is not for the selected contractor of a particular
project to make a determination as to whether an activity is an emergency. This
determination will be made prior to work by the NU project manager, in consultation
with NU environmental staff.

It is important to note that invocation of an emergency provision does not release the
project proponent from reporting requirements.
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Emergency provisions are afforded at:

e CEPA (RCSA § 22a-1a-3)
e CT Coastal Management Act (RCSA § 22a-29)
e CT GP [33 CFR Part 323.4(a)(2)]

1.5 Municipal Permitting

Work within wetlands, watercourses and designated Upland Review Areas typically
requires notification to municipal staff, (Department of Public Works and/or the Inland
Wetland and Watercourse Agency staff). In October 1996 the Connecticut Department
of Public Utility Control opened a docket (Docket Number 95-08-34) to conduct a generic
investigation on the allocation of siting jurisdiction over utility plant facilities. This
included an investigation as to whether local authorities (including local Inland Wetlands
and Watercourses Agencies) have jurisdiction over public utility projects.

The investigation resulted in several orders which provide guidance on how public utility
companies should coordinate with municipalities on the construction of new facilities,
upgrades, significant maintenance activities, and routine maintenance activities.

e For the construction of new facilities, alterations to existing facilities (including
upgrades) or significant maintenance involving substantial disturbance of soil,
water or vegetation which would regularly fall under the review requirements of
certain local authorities (ie. Planning and Zoning Authority; Inland Wetlands
Commission; Public Works Department; Historic District Commission), the utility
shall at least notify and consult with such local authority, or its designated agent
or staff, toward the development of mutually agreeable schedules and procedures
for the proposed activity.

e For routine maintenance activities or alterations to existing facilities (including
upgrades) involving minor disturbance of soil, water or vegetation which would
regularly fall under the review and approval requirements of certain local
authorities, the utility shall make local authorities or their designated agent or
staff aware of such ongoing activities.

1.6 CT Department of Energy & Environmental Protection

If the project requires formal permitting with the Corps (Category 2 or Individual
Permit), copies of the application should be forwarded to CT DEEP for review under
Section 401 of the Clean Water Act. The CT DEEP requires that a GP Addendum form be
completed and submitted along with the Corps application. If the project qualifies as
Category 1 under the Corps GP, the project also is granted authorization (Water Quality
Certification, WQC) with no formal application under Section 401 of the Clean Water Act,
provided the project meets the additional WQC general conditions. The general
conditions commonly applicable to utility projects include:

e Prohibiting dumping of any quantity of oil, chemicals, or other deleterious
material on the ground;
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e Immediately informing the CT DEEP Oil and Chemical Spill Response Division at
(860) 424-3338 (24 hours) of any adverse impact or hazard to the environment
including any discharge or spillage of oil or chemical liquids or solids;

e Separating staging areas at the site from the regulated areas by silt fences or
stray/hay bales at all times;

e Prohibiting storage of any fuel and refueling of equipment within 25 feet from any
wetland or watercourse;

¢ Following the document “Connecticut Guidelines for Soil and Erosion Control,”
inspecting employed controls at least once per week, after each rainfall, and at
least daily during prolonged rainfall, and correcting any deficiencies within 48
hours of being found.

e Prohibiting the storage of any materials at the site which are buoyant, hazardous,
flammable, explosive, soluble, expansive, radioactive, or which could in the event
of a flood be injurious to human, animal or plant life, below the elevation of the
500 year flood. Any other material or equipment stored at the site below this
elevation must be firmly anchored, restrained or enclosed to prevent flotation.
The quantity of fuel for equipment at the site stored below such elevation shall
not exceed the quantity of fuel that is expected to be used by such equipment in
one day.

¢ Immediately informing DEEP at (860) 424-3019 and the Corps at (617) 647-
8674 of the occurrence of pollution or other environmental damage in violation of
the WQC, and within 48 hours support a written report including information
specified in the general conditions.

If the project falls within areas mapped by the Connecticut Natural Diversity Database,
or is less than 0.50 miles upstream or downstream of a mapped area, a data request
and possible coordination will be required with the Natural Diversity Database.

In some circumstances a wetland or stream crossing may fall within designated stream
channel encroachment lines. Approximately 270 linear miles of riverine floodplain in
Connecticut have been assigned stream channel encroachment lines to lessen the
hazards to life and property due to flooding. Any work riverward of a designated stream
channel encroachment line requires a permit from the CT DEEP Inland Water Resources
Division. The CT DEEP should be consulted regarding temporary crossings within
established stream channel encroachment lines.

If a project is located within tidal, coastal or navigable waters of the state or in tidal
wetlands, permitting may be required with the CT DEEP OLISP. For the routine
maintenance of previously permitted structures or structures that were in place prior to
June 24, 1939, no permitting is required. For significant maintenance of previously
permitted structures or structures that were in place prior to June 24, 1939, a Certificate
of Permission is required. For new projects a Structures, Dredging and Fill Permit and/or
a Tidal Wetlands Permit may be required. The CT DEEP OLISP should be consulted prior
to preparing permits to conduct a pre-application meeting and determine the
appropriate permitting route.
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1.7 U.S. Army Corps of Engineers

Work within wetlands and waters of the United States is subject to jurisdiction under
Section 404 of the Clean Water Act, which is administered by the Corps. Work within
navigable waters is also administered by the Corps under Section 10 of the Rivers and
Harbors Act of 1899. The Corps has issued a General Permit (GP) which establishes
categories for projects based on their nature of impacts. The current permit was issued
on July 15, 2011, and expires on July 15, 2016. The permit will be reissued by July 15,
2016 for another five years. Applications are not required for Category 1 projects, but
submittal of a Category 1 Form before the work occurs and submittal of a Compliance
Certification Form within one month after the work is completed is required. The
Category 1 Form and Compliance Certification Form entails self-certification by
applicants that their project complies with the terms and conditions of Category 1 of the
GP. Category 2 projects require the submittal of an application to the Corps, followed by
a screening of the application by the Corps, the U.S. Fish and Wildlife Service, U.S.
Environmental Protection Agency, National Marine Fisheries Service and CT DEEP, and
consultation with the Connecticut Commission on Culture and Tourism and Tribal Historic
Preservation Officers. Category 2 projects may not proceed until written approval from
the Corps is received. Written approval is generally provided within 45 days of the
multi-agency screening. After written approval is received, a Work-Start Notification
Form must be submitted before the work occurs, and a Compliance Certification Form
must be submitted within one month after the work is completed.

For work proposed within a FEMA floodway or floodplain, the Corps recommends that the
applicant apply for and receive a Flood Management Certification (if required), prior to
applying to the Corps. Additionally, applications for Category 2 inland projects that
propose fill in Corps jurisdiction must include an Invasive Species Control Plan (ISCP),
unless otherwise directed by the Corps.

An Individual Permit requires a formal permit application to be submitted to the Corps.
The application is reviewed in detail by both state and federal agencies, and a Public
Notice is released for public comment. Projects which trigger an Individual Permit
generally result in significant impacts to wetlands and/or watercourses.

Stream and wetland crossings are only subject to jurisdiction under the Corps if there is
a discharge of dredge or fill material into wetlands or waters of the United
States. Equipment access through a stream or wetland with no structural BMP is not
regulated by the Corps if there is no discharge of dredge or fill material (note that
equipment rutting as a result of not using an appropriate BMP can be considered a
“discharge of dredge material”). Similarly, the use of a timber or rail car bridge that
extends from bank to bank with no stream impacts is not regulated by the Corps.
Additionally, the use of timber mats and stone is considered “fill material” by the Corps,
and must be calculated to determine overall impacts. Temporary mats are not counted
towards the 1 acre threshold under Category 2 if they are adequately cleaned after
previous use, removed immediately after completion of construction and disposed of at
an upland site.

Maintenance, including emergency reconstruction of currently serviceable structures, is
exempt from Corps jurisdiction and does not require formal permitting. Maintenance
does not include any modification that changes the character, scope, or size of the
original fill design. Emergency reconstruction must occur within a reasonable period of
time after damage occurs to qualify for this exemption.

NU Best Management Practices Manual for Connecticut —
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Stream and wetland crossings that involve the discharge of dredge and fill material may
be conducted under Category 1 if the work complies with the general conditions and
Category 1 criteria of the GP. The following are Category 1 criteria that are commonly
applicable to stream and wetland crossings in utility rights of way. See Section 1.8 for
additional criteria for culvert crossings:

e The work results in less than 5,000 square feet of impacts to wetlands or waters
of the United States. Replacement of utility line projects with impacts solely
within wetlands greater than 5,000 square feet may be eligible for Category 1
Authorization after consultation with the Corps about the specific project;

e Temporary fill, with the exceptions of swamp and timber mats, discharged to
wetlands shall be placed on geotextile fabric laid on the pre-construction wetland
grade. Unconfined temporary fill discharged into flowing water (rivers and
streams) shall consist only of clean stone. All temporary fill shall be removed as
soon as it is no longer needed, and disposed of at an appropriate upland site.

e Any unconfined in-stream work, including construction, installation or removal of
sheet pile cofferdam structures, is conducted during the low-flow period between
July 1 and September 30. However, installation of cofferdams, other than sheet
pile cofferdams, is not restricted to the low-flow period;

e No work will occur in the main stem or tributary streams of the Connecticut River
watershed that are being managed for Atlantic salmon (Salmo salar). (Work of
this nature requires screening for potential impacts to designated Essential Fish
Habitat.);

e The work does not result in direct or secondary impacts to Special Wetlands,
Threatened, Endangered or Special Concern Species, or Significant Natural
Communities identified by the Connecticut Natural Diversity Database. Work
within 750 feet of vernal pools shall be minimized;

e The project does not require a Corps permit with associated construction
activities within 100 feet of Special Wetlands;

e The project does not result in fill placed within a FEMA established floodway,
unless the applicant has a State of Connecticut Flood Management Certification
pursuant to Section 25-68d of the Connecticut General Statutes;

e The project does not result in fill placed within a FEMA established floodplain that
would adversely affect the hydraulic characteristics of the floodplain;

e The project does not entail stormwater detention or retention in inland waters or
wetlands;

e The project is not located in a segment of a National Wild and Scenic River
System (includes rivers officially designated by Congress as active study status
rivers for possible inclusion) or within 0.25 miles upstream or downstream of the
main stem or tributaries to such a system;

e The project has no potential for an effect on a historic property which is listed or
eligible for listing in the National Register of Historic Places;

e The project does not impinge upon the value of any National Wildlife Refuge,
National Forest, or any other area administered by the U.S. Fish and Wildlife
Service, U.S. Forest Service or National Park Service;

NU Best Management Practices Manual for Connecticut —
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e Section 106 needs to be taken into account for all work that requires federal
permitting — including Category 1;

e The project does not use slip lining, plastic pipes, or High Density Polyethylene
Pipes (HDPP).

e Appropriate BMPs are employed in regards to heavy equipment in wetlands
(General Condition 16) and sedimentation and erosion controls (General
Condition 20).

e Disturbed inland wetland areas are restored in accordance with General Condition
18.

Stream and wetland crossings that involve the discharge of dredge and fill material may
be conducted under Category 2 if the work complies with the general conditions and
Category 2 criteria of the GP. The following are Category 2 criteria that are commonly
applicable to stream and wetland crossings in utility right of ways.. See Section 1.8 for
additional criteria for culvert crossings:

e The work results in less than one acre of impacts to wetlands or waters of the
United States;

e The project does not result in fill placed within a FEMA established floodplain that
would adversely affect the hydraulic characteristics of the floodplain;

e The project does not entail stormwater detention or retention in inland waters or
wetlands.

e Temporary fill, with the exceptions of swamp and timber mats, discharged to
wetlands shall be placed on geotextile fabric laid on the pre-construction wetland
grade. Unconfined temporary fill discharged into flowing water (rivers and
streams) shall consist only of clean stone. All temporary fill shall be removed as
soon as it is no longer needed, and disposed of at an appropriate upland site.

e Appropriate BMPs are employed in regards to heavy equipment in wetlands
(General Condition 16) and sedimentation and erosion controls (General
Condition 20).

e Disturbed inland wetland areas are restored in accordance with General Condition
18.

Stream and wetland crossings that cannot meet Category 1 or Category 2 criteria may
require review under an Individual Permit. The Corps should be consulted before
assuming an Individual Permit will be required, as exceptions can be made under certain
circumstances.

1.8 Culvert Installation

New culvert installation or existing culvert replacements will require notification or
consultation with municipal staffers which might include the Department of Public Works
and/or the inland wetlands officer, and may require permitting with the Corps under
Section 404 of the Clean Water Act or Section 10 of the Rivers and Harbors Act of 1899,
and the CT DEEP under Section 401 of the Clean Water Act. Any work within established
stream encroachment lines or work which requires a water diversion will require

NU Best Management Practices Manual for Connecticut —
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permitting with the CT DEEP Inland Water Resources Division. Coordination with CT
DEEP may also be required for projects located within areas mapped by the Connecticut
Natural Diversity Database. For work within tidal, coastal or navigable waters or in tidal
wetlands, permitting will be required with the CT DEEP Office of Long Island Sound
Program (OLISP).

1.8.1 Municipal Permitting
See Section 1.5 for general local permitting guidance.

e For the installation of new culverts and the replacement of culverts that involve
substantial disturbance of soil, water or vegetation which would regularly fall
under the review and approval requirements of certain local authorities (ie.
Planning and Zoning Authority; Inland Wetlands Commission; Public Works
Department; Historic District Commission), the utility shall at least notify and
consult with such local authority, or its designated agent or staff, toward the
development of mutually agreeable schedules and procedures for the proposed
activity.

e For the replacement of culverts involving only minor disturbance of soil, water or
vegetation which would regularly fall under the review and approval requirements
of certain local authorities, the utility shall make local authorities or their
designated agent or staff aware of such ongoing activities.

1.8.2 CT Department of Energy & Environmental Protection

If the project requires formal permitting with the Corps, copies of the application should
be forwarded to CT DEEP for review under Section 401 of the Clean Water Act. The CT
DEEP requires that a PGP Addendum form be completed and submitted along with the
Corps application.

If a culvert project falls within areas mapped by the Connecticut Natural Diversity
Database, or falls within 0.50 miles upstream or downstream of a mapped area, a data
request and possible coordination will be required with the Natural Diversity Database.

In some circumstances a culvert project may fall within designated stream channel
encroachment lines. Approximately 270 linear miles of riverine floodplain in Connecticut
have been assigned stream channel encroachment lines to lessen the hazards to life and
property due to flooding. Any work riverward of a designated stream channel
encroachment line requires a permit from the CT DEEP Inland Water Resources Division.
Additionally, work which requires a water diversion may require also require permitting
with the CT DEEP Inland Water Resources Division.

If a culvert project is located within tidal, coastal or navigable waters of the state or in
tidal wetlands, permitting will be required with the CT DEEP OLISP. For new projects a
Structures, Dredging and Fill Permit and/or a Tidal Wetlands Permit will be required. For
replacement structures which were previously permitted, or which were in place prior to
June 24, 1939, a Certificate of Permission may only be required, which entails a shorter
permitting process.

1.8.3 U.S. Army Corps of Engineers

See Section 1.7 for general Corps permitting requirements. Open bottom arches, bridge
spans or embedded culverts are preferred over traditional culverts and are required for
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Category 1 projects. However, where site constraints make these approaches
impractical, the Corps should be consulted.

New bridge or open-bottom structure crossings may be conducted under Category 1 or
Category 2 if the following criteria are met in addition to meeting any applicable general
criteria listed in section 1.7 of this manual:

e The work spans at least 1.2 times the watercourse bank full width;
e The structure has an openness ratio equal to or greater than 0.25 meters;

e The structure allows for continuous flow of the 50-year frequency storm flows.

New culvert installations may be conducted under Category 1 if the work complies with
the general conditions and Category 1 criteria of the GP. The following are Category 1
criteria that are commonly applicable to new culvert installations in utility right of ways:

e Work is conducted in accordance with the design requirements listed in Section
3.1.3 of the Best Management Practices Manual;

e Plastic and High Density Polyethylene Pipes (HDPE) are not used;

e The work results in less than 5,000 square feet of impacts to wetlands or waters
of the United States;

e Any unconfined in-stream work, including construction, installation or removal of
sheet pile cofferdam structures, is conducted during the low-flow period between
July 1 and September 30, except in instances where a specific written exception
has been issued by the Connecticut Department of Energy & Environmental
Protection. However, installation of cofferdams, other than sheet pile
cofferdams, is not restricted to the low-flow period;

e No open trench excavation is conducted within flowing waters. Work within
flowing waters can be avoided by using temporary flume pipes, culverts,
cofferdams, etc. to isolate work areas and maintain normal flows;

e The tributary watershed to the culvert does not exceed 1.0 square mile (640
acres);

e The culvert gradient (slope) is not steeper than the streambed gradient
immediately upstream or downstream of the culvert;

e For a single box or pipe arch culvert crossing, the inverts are set not less than 12
inches below the streambed elevation;

e For a multiple box or pipe arch culvert crossing, the inverts of one of the boxes or
pipe arch culverts are set not less than 12 inches below the elevation of the
streambed;

e For a pipe culvert crossing, the inverts are set such that not less than 25% of the
pipe diameter or 12 inches, whichever is less, is set below the streambed
elevation;

e The culvert is backfilled with natural substrate material matching upstream and
downstream streambed substrate;

e The structure does not otherwise impede the passage of fish and other aquatic
organisms;

NU Best Management Practices Manual for Connecticut —
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e The structure allows for continuous flow of the 50-year frequency storm flows;

e The work does not result in direct or secondary impacts to Special Wetlands,
Threatened, Endangered or Special Concern Species, or Significant Natural
Communities identified by the Connecticut Natural Diversity Database. Work
within 750 feet of vernal pools shall be minimized;

e The project does not require a Corps permit with associated construction
activities within 100 feet of Special Wetlands;

e The project does not result in fill placed within a FEMA established floodway,
unless the applicant has a State of Connecticut Flood Management Certification
pursuant to section 25-68d of the Connecticut General Statutes;

e The project does not result in fill placed within a FEMA established floodplain that
would adversely affect the hydraulic characteristics of the floodplain;

e The project does not entail stormwater detention or retention in inland waters or
wetlands;

e The project is not located in a segment of a National Wild and Scenic River
System (includes rivers officially designated by Congress as active study status
rivers for possible inclusion) or within 0.25 miles upstream or downstream of the
main stem or tributaries to such a system;

e The project has no potential for an effect on a historic property which is listed or
eligible for listing in the National Register of Historic Places;

e The project does not impinge upon the value of any National Wildlife Refuge,
National Forest, or any other area administered by the U.S. Fish and Wildlife
Service, U.S. Forest Service or National Park Service.

e Appropriate BMPs are employed in regards to sedimentation and erosion controls
(General Condition 20).

New culvert installations may be conducted under Category 2 if the work complies with
the general conditions and Category 2 criteria of the GP. The following are Category 2
criteria that are commonly applicable to new culvert installations in utility right of ways:

e Work is conducted in accordance with the design requirements listed in Section
3.1.3 of the Best Management Practices Manual;

e The work results in less than one acre of impacts to wetlands or waters of the
United States;

e The project does not result in fill placed within a FEMA established floodplain that
would adversely affect the hydraulic characteristics of the floodplain;

e There is no practicable alternative location for the crossing that would have less
environmental impacts;
e The use of a bridge or open-bottom structure is determined to be not practicable;

e For a single box or pipe arch culvert crossing, the inverts are set not less than 12
inches below the streambed elevation;

e For a multiple box or pipe arch culvert crossing, the inverts of one of the boxes or
pipe arch culverts are set not less than 12 inches below the elevation of the
streambed;
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e For a pipe culvert crossing, the inverts are set such that not less than the pipe
diameter or 12 inches, whichever is less, is set below the streambed elevation;

e The culvert is backfilled with natural substrate material matching upstream and
downstream streambed substrate;

e The culvert has an openness ratio equal to or greater than 0.25 meters;

e The structure does not result in a change in the normal water surface elevation of
the upstream waters or wetlands;

e The structure allows for continuous flow of the 50-year frequency storm flows;

e Appropriate BMPs are employed in regards to sedimentation and erosion controls
(General Condition 20).

New culvert installations that cannot meet Category 1 or Category 2 criteria may require
review under an Individual Permit. The Corps should be consulted before assuming an
Individual Permit will be required, as exceptions can be made under certain
circumstances.

In-kind replacement of culverts using the same materials is exempt from Section 404 of
the Clean Water Act, and does not require permitting with the Corps. The Corps,
however, should be consulted before assuming an activity is exempt from their
jurisdiction. Consult with Siting and Permitting.

Bridge or open-bottom structure replacements may be conducted under Category 1 if
the conditions for a new bridge or open-bottom structure replacement have been met.
In addition, bridge or open-bottom structure replacements should not result in a change
in the normal surface elevation of the upstream waters or wetland, and the replacement
structure should have a riparian bank on one or both sides for wildlife passage. Culvert
replacements may be conducted under Category 1 if the conditions for new culvert
installation are met.

Bridge or open-bottom structure replacements may be conducted under Category 2 if
the conditions for a new bridge or open-bottom structure replacement have been met.
Culvert replacements may be conducted under Category 2 if the following conditions are
met:

e The work results in 5,000 square feet to less than one acre of impacts to
wetlands or waters of the United States;
e The use of a bridge or open-bottom structure is determined to be not practicable;

e For a single box or pipe arch culvert crossing, the inverts are set not less than 12
inches below the streambed elevation;

e For a multiple box or pipe arch culvert crossing, the inverts of one of the boxes or
pipe arch culverts are set not less than 12 inches below the elevation of the
streambed;

e For a pipe culvert crossing, the inverts are set such that not less than the pipe
diameter or 12 inches, whichever is less, is set below the streambed elevation;

e The culvert is backfilled with natural substrate material matching upstream and
downstream streambed substrate;

e The culvert has an openness ratio equal to or greater than 0.25 meters;
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e The structure does not result in a change in the normal water surface elevation of
the upstream waters or wetlands;

e The structure allows for continuous flow of the 50-year frequency storm flows.

e Appropriate BMPs are employed in regards to sedimentation and erosion controls
(General Condition 20).
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5-3  Vegetative Soil-Coverw

Planning Considerations

The measures included in the vegetative soil cover group
include Temporary Seeding, Permanent Seeding,
Sodding and Landscape Planting. These measures
serve the common function of stabilizing the soil through
the establishment of a vegetative cover.

The Temporary Seeding measure is applicable to those
areas where the phasing and sequencing of a project
require an initial disturbance followed by an extended
period of inactivity that is greater than 30 days but less
than 1 year. It is important to note that temporary seed-
ings will not provide the same level of protection that
permanent vegetation will provide. Temporary seeding
mixtures do not develop a “turf” or “sod.” Temporary
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seedings do not generally receive the same level of main-
tenance as permanent seedings. This measure is used
with the Mulch for Seed measure.

The Permanent Seeding measure is applicable to those
areas that have been disturbed and will remain so for 1
year or more. It is also applicable to those areas that have
been brought to a final grade and ready for final vegetation
establishment. This measure is used with the Mulch for
Seed, Topsoiling, Temporary Erosion Control Blanket
and Permanent Turf Reinforcement Mat measures.

The Sodding measure is recommended for lands needing
rapid establishment and highly effective grass cover. It
provides almost instantaneous soil protection with high
aesthetic value and is very useful in critical watersheds,
particularly at times outside of the recommended seeding
dates. This measure may be used following the
Topsoiling and Permanent Turf Reinforcement Mat
measures.

The Landscape Planting measure is most commonly
used where aesthetics, wildlife habitat and noise control
are needed. It is frequently used in conjunction with the
Landscape Mulch measure.

The early establishment of either temporary or permanent
vegetative cover can reduce and even prevent costly
maintenance operations for other erosion control systems.
For example, the frequency of cleaning out sediment
basins will be reduced if the drainage area of the basin is
seeded where grading and construction are not taking
place. The establishment of grass cover is essential to pre-
serve the integrity of earthen structures used to control
sediment, such as dikes, diversions, and the banks and
dams of sediment basins.



Temporary Seeding(TS)

Definition

Establishment of temporary stand of grass and/or legumes by seeding and mulching soils that will be exposed

for a period greater than 1 month but less than 12 months.

Purpose

To temporarily stabilize the soil and reduce damage from wind and/or water erosion and sedimentation until

permanent stabilization is accomplished.

Applicability

e Within the first 7 days of suspending work on a grading operation that exposes erodible soils where such sus-
pension is expected to last for 1 to 12 months. Such areas include soil stockpiles, borrow pits, road banks and

other disturbed or unstable areas.

e Not for use on areas that are to be left dormant for more than 1 year. Use permanent vegetative measures in

those situations.

Specifications

Seed Selection
Select grass species appropriate for the season and site
conditions from Figure TS-2.

Timing Considerations

Seed with a temporary seed mixture within 7 days after
the suspension of grading work in disturbed areas where
the suspension of work is expected to be more than 30
days but less than 1 year. Seeding outside the optimum
seeding dates given in Figure TS-2 may result in either
inadequate germination or low plant survival rates,
reducing erosion control effectiveness.

Site Preparation

Install needed erosion control measures such as diver-
sions, grade stabilization structures, sediment basins and
grassed waterways in accordance with the approved
plan.

Grade according to plans and allow for the use of
appropriate equipment for seedbed preparation, seed-
ing, mulch application, and mulch anchoring. All grading
should be done in accordance with the Land Grading
measure.

Seedbed Preparation

Loosen the soil to a depth of 3-4 inches with a slightly
roughened surface. If the area has been recently loos-
ened or disturbed, no further roughening is required. Soil
preparation can be accomplished by tracking with a bull-
dozer, discing, harrowing, raking or dragging with a
section of chain link fence. Avoid excessive compaction
of the surface by equipment traveling back and forth

2002 Connecticut Guidelines for Soil Erosion and Sediment Control

over the surface. If the slope is tracked, the cleat marks
shall be perpendicular to the anticipated direction of the
flow of surface water (see Surface Roughening measure).

Apply ground limestone and fertilizer according to
soil test recommendations (such as those offered by the
University of Connecticut Soil Testing Laboratory or other
reliable source). Soil sample mailers are available from
the local Cooperative Extension System office. Appendix
E contains a listing of the Cooperative Extension System
offices.

If soil testing is not feasible on small or variable
sites, or where timing is critical, fertilizer may be applied
at the rate of 300 pounds per acre or 7.5 pounds per
1,000 square feet of 10-10-10 or equivalent. Additionally,
lime may be applied using rates given in Figure TS-1.

Figure TS-1 Soil Texture vs. Liming Rates

Soil Texture Tons / Acre Lbs/ 1000 ft*

of Lime of Lime

Clay, clay loam and high 3 135
organic soil
Sandy loam, loam, silt loam 2 90
Loamy sand, sand | 45
Seeding

Apply seed uniformly by hand, cyclone seeder, drill, cul-
tipacker type seeder or hydroseeder at a minimum rate
for the selected seed identified in Figure TS-2. Increase
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seeding rates by 10% when hydroseeding.

Mulching

Temporary seedings made during optimum seeding
dates shall be mulched according to the Mulch for Seed
measure. Note when seeding outside of the optimum
seeding dates, increase the application of mulch to pro-
vide 95%-100% coverage.

Maintenance

Inspect seeded area at least once a week and within 24
hours of the end of a storm with a rainfall amount of 0.5
inch or greater for seed and mulch movement and rill
erosion.

Where seed has moved or where soil erosion has
occurred, determine the cause of the failure. Bird feed-
ing may be a problem if mulch was applied too thinly to
protect seed. Re-seed and re- mulch. If movement was
the result of wind, then repair erosion damage (if any),
reapply seed and mulch and apply mulch anchoring. If
failure was caused by concentrated runoff, install addi-
tional measures to control water and sediment
movement, repair erosion damage, re-seed and re-apply
mulch with anchoring or use Temporary Erosion
Control Blanket measure.

Continue inspections until the grasses are firmly
established. Grasses shall not be considered established
until a ground cover is achieved which is mature enough
to control soil erosion and to survive severe weather
conditions (approximately 80% vegetative surface cover).

2002 Connecticut Guidelines for Soil Erosion and Sediment Control



Figure TS-2 Temporary Seeding Rates and Dates

Seeding Optimum Seeding Dates!
Rates [Optimum -
ant
Species4 (pounds) Seedz 3/15 4/15 5/15 6/15 7/15 8/15 9/15 10/15
I?epth Characteristics
IAcre 1000 (inches) | 3
sq.ft.
Annual ryegrass 40 [ 1.0 0.5 May be added in mixes. Will mow out
Lolium multiflorum of most stands
Perennial ryegrass 40 | 1.0 0.5 Use for winter cover. Tolerates cold
Lolium perenne and low moisture.
Winter Rye 120 3.0 1.0 Quick germination and heavy spring
Secale cereale growth. Dies back in June with little
regrowth.
Oats 86 (20 1.0 In northern CT. will winter kill with
Avena sativa the first killing frost and may through-
out the state in severe winters.
Winter Wheat 120 | 3.0 1.0 Quick germination with moderate
Triticum aestivum growth. Dies back in June with no
regrowth.
Millet 20 | 0.5 1.0 Warm season small grain. Dies with
Echinochloa crusgalli frost in September.
Sudangrass 30 10.7 1.0 Tolerates warm temperatures and
Sorghum sudanense droughty conditions.
Buckwheat 15 1 0.4 1.0 Hardy plant that will reseed itself and
Fagopyrum esculentum is good as a green manure crop.
Weeping lovegrass 5102 025 Warm-season perennial. May bunch.
Eragostis curbula Tolerates hot, dry slopes, acid infertile
soils. Excellent nurse crop. Usually
winter kills.
DOT All Purpose Mix3 150 | 3.4 0.5 - Suitable for all conditions.

1 May be planted throughout summer if soil moisture is adequate or can be irrigated. Fall seeding may be extended 15 days in
the coastal towns.

2 Seed at twice the indicated depth for sandy soils.
3 See Permanent Seeding Figure PS-3 for seeding mixture requirements.

4 Listed species may be used in combinations to obtain a broader time spectrum. If used in combinations, reduce each species
planting rate by 20% of that listed.

Source: USDA-NRCS
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Permanent Seeding'(PS)

Definition

Establishment of permanent stand of grass and/or legumes by seeding and mulching exposed soils with a seed

mixture appropriate for long term stabilization.

Purpose

To permanently stabilize the soil with a vegetative cover that will prevent damage from wind and/or water ero-

sion and sedimentation.

Applicability

e On disturbed or erodible soils have been brought to final grade or where the suspension of work is expected

to exceed 1 year, and

e Where slopes gradients are no steeper than 2:1. For slopes steeper than 2:1, use slope stabilization measures

from the Stabilization Structures Functional Group.

Planning Considerations

There are several factors that should be considered
when evaluating a site for the establishment of perma-
nent vegetation.

Time Of Year

Seeding dates in Connecticut are normally April 1
through June 15 and August 15 through October 1.
Spring seedings give the best results and spring seedings
of all mixes with legumes is recommended. There are
two exceptions to the above dates. The first exception is
when seedings will be made in the areas of Connecticut
known as the Coastal Slope and the Connecticut River
Valley. The Coastal Slope includes the coastal towns of
New London, Middlesex, New Haven, and Fairfield
counties. In these areas, with the exception of crown
vetchl, the final fall seeding dates can be extended an
additional 15 days. The second exception is frost crack
or dormant seeding. In this type of seeding, the seed is
applied during the time of year when no germination
can be expected, normally November through February.
Germination will take place when weather conditions
improve. In this type of seeding, mulching is extremely
important to protect the seed from wind and surface ero-
sion and to provide erosion protection until the seeding
becomes established.

Topsoiling Needs

The need to topsoil is determined by a combination of
existing soil fertility and intended use. The poorer the
site is in terms of natural fertility and soil texture, the
greater the need for topsoil. This is especially true on
sites where a high quality vegetative cover is needed
either for erosion control or aesthetics.

Soil Texture

Soil texture (ratio of gravel, sand, silt, clay and organic
matter) can affect the choice of a seed mixture for vege-
tating disturbed areas. For example, sites which have
soils with a large percentage of sands and gravels will
tend to be droughty and therefore require a drought tol-
erant mixture. Conversely, sites that exhibit somewhat
poorly or poorly drained characteristics will require a mix-
ture that will tolerate wet conditions. Soil texture of the site
may warrant consideration for the use of topsoil (see
Topsoiling measure) or sodding (see Sodding measure).

Intended Use

Referring to Figure PS-2, consider the ultimate use
and maintenance requirements of the area when
choosing a seed mixture to be used. There are two
levels of maintenance: areas that will be mowed and
areas that will not.

Areas that will be mowed can have different lev-
els of maintenance and mowing. Golf courses and
recreation areas will require more intensive manage-
ment than roadside banks and medians.

Areas such as spoil banks, gravel pits and steep
roadbanks once seeded and established will require
no further mowing and little, if any, maintenance.

Topography or Finished Grade

Do not use permanent seeding on slopes steeper than
2:1. Under saturated conditions slopes could develop
deep or shallow surface failures. In cases such as this,
maintenance can be a constant problem and there can be
danger to structures. A thorough site investigation is
needed to determine if alternatives such as benching or

1When crown vetch is seeded in late summer, at least 35% of the seed should be hard seed (unscarified).
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other structural methods are needed to ensure soil sta-
bility before seeding is done.

Cool Season versus Warm Season Grasses

Cool season grasses are those species that normally
begin growth very early in the spring (late March to early
April) and will continue to grow until warm weather sets
in mid-June. At the onset of hot weather, cool season
grasses will enter a stage of dormancy and exhibit little
growth. They will maintain that dormant state until the
cooler weather of the fall (end of August) and will then
begin to grow again until late fall (end of October).
Warm season grasses on the other hand, do not begin
vigorous growth until warm weather (late May) and will
continue growth until cool weather in the late fall (mid-
September). Cool season grasses generally are the sod
formers, such as bluegrass, while the warm season
grasses, such as the perennial ryes, do not form sod.

Presence of Mulch

Sometimes seeding will occur after a previous applica-
tion of mulch. If wood chips, bark or similar materials
were used on the seeding area, plan on either removing
the mulch or incorporating it into the soil and applying
more nitrogen (see Seed Bed Preparation). Previously
applied hay and straw mulch can be incorporated into
the soil without adding supplemental nitrogen.

Specifications

Seed Selection and Quantity
Select a seed mixture appropriate to the intended use
and soil conditions from Figure PS-2 and Figure PS-3 or
use mixture recommended by the NRCS. For seed mix-
tures containing legumes, select the type and amount of
inoculant that is specific for the legume to be used.
When buying seed make sure the quality of the seed
is given for pure live seed and germination rate. Ask the
supplier for an affidavit of purity and germination rate if
there is any question. Expect a purity between of 95%
and 98% and a germination rate between 70% and 90%.
Some seeding mixtures call for pure live seed. An exam-
ple of calculating pure live seed is given in Figure PS-3.
Increase seeding rates 10% when using frost crack
seeding? or hydroseeding.

Timing

Seed with a permanent seed mixture within 7 days after
establishing final grades or when grading work within a
disturbed area is to be suspended for a period of more
than 1 year. Seeding is recommended from April 1
through June 15 and August 15 through October 1, with
the following exceptions:

O for the coastal towns and in the Connecticut River

Valley final fall seeding dates can be extended an
additional 15 days, and

O dormant or frost crack seeding is done after the
ground is frozen.

Site Preparation
Grade in accordance with the Land Grading measure.

Install all necessary surface water controls.

For areas to be mowed remove all surface stones 2
inches or larger. Remove all other debris such as wire,
cable, tree roots, pieces of concrete, clods, lumps or
other unsuitable material.

Note:  On areas where wood chips and/or bark mulch
was previously applied, either remove the
mulch or incorporate it into the soil with a
nitrogen fertilizer added. Nitrogen application
rate is determined by soil test at time of seed-
ing; anticipate 12 Ibs nitrogen per ton of wood
chips and/or bark mulch.

Seedbed Preparation
Apply topsoil, if necessary, in accordance with the
Topsoiling measure.

Apply fertilizer and ground limestone according to
soil tests conducted by the University of Connecticut Soil
Testing Laboratory or other reliable source. A pH range
of 6.2 to 7.0 is optimal for plant growth of most grass
species.

Where soil testing is not feasible on small or variable
sites, or where timing is critical, fertilizer may be applied
at the rate of 300 pounds per acre or 7.5 pounds per
1,000 square feet using 10-10-10 or equivalent and lime-
stone at 4 tons per acre or 200 pounds per 1,000 square
feet. Additionally, lime may be applied using rates given
in Figure PS-1. A pH of 6.2 to 7.0 is optimal.

For areas that were previously mulched with wood
chips or bark and the wood chips or bark are to be
incorporated into the soil, apply additional nitrogen at a
rate that is determined by soil tests at time of seeding.

Figure PS-1 Soil Texture vs. Liming Rates

Tons / Acre Lbs/ 1000 ft*
of Lime of Lime

Soil Texture

Clay, clay loam and high 3 135
organic soil

Sandy loam, loam, silt loam 2 90

Loamy sand, sand | 45

2Frost crack or dormant seeding is a method used to establish a seeding during the off season and should be used only in extreme
cases as there is a smaller chance of success. It can be an effective way to plant grass seed during late winter or early spring. This
method is most effective on frozen ground where a seedbed has been prepared, or on areas that have been disturbed and where top-
soil exists but vegetation has not been established. Frost crack or dormant seeding can also be used to re-seed or over-seed an area
previously seeded, but where the survival was poor. The existing plants will remain undamaged, while the frost works the seed into
the soil in bare areas. In all cases, seedings of this type need to be mulched to protect the seed from wind and water until satisfactory
growing conditions occur (See Mulch for Seed measure). This method works particularly well with legumes, such as crown vetch and
flat pea, which have a hard seed coat and the freezing action breaks down the seed coat to allow for germination.
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Work lime and fertilizer into the soil to a depth of 3
to 4 inches with a disc or other suitable equipment.

Continue tillage until a reasonably uniform, fine seedbed
is prepared. For areas to be mowed the final soil loos-
ening and surface roughening operation is by hand,
harrow or disk. If done by harrow or disc, it is generally
done on the contour. Areas not to be mowed can be
tracked with cleated earthmoving equipment perpendi-
cular to the slope (see Surface Roughening measure).
However, for areas where Temporary Erosion Control
Blankets are to be used instead of Mulch for Seed pre-
pare the seed bed in accordance with blanket
manufacturer’s recommendations.

Inspect seedbed just before seeding. If the soil is
compacted, crusted or hardened, scarify the area prior to
seeding.

Seed Application
Apply selected seed at rates provided in Figure PS-3
uniformly by hand, cyclone seeder, drill, cultipacker type
seeder or hydroseeder (slurry including seed, fertilizer.).
Normal seeding depth is from 0.25 to 0.5 inch. Increase
seeding rates by 10% when hydroseeding or frost
crack seeding.

Seed warm season grasses during the spring
period only.

Apply mulch according to the Mulch for Seed
measure.

Irrigation for Summer Seeding

When seeding outside of the recommended seeding
dates in the summer months, watering may be essential
to the establish a new seeding. Irrigation is a specialized
practice and care needs to be taken not to exceed the
infiltration rate of the soil. Each application must be uni-
formly applied with 1 to 2 inches of water applied per
application, soaking the ground to a depth of 4 inches.

Maintenance

Initial Establishment

Inspect seeded area at least once a week and within 24
hours of the end of a storm with a rainfall amount of 0.5
inch or greater during the first growing season.

Where seed has been moved or where soil erosion
has occurred determine the cause of the failure. Bird
damage may be a problem if mulch was applied too
thinly to protect seed. Re-seed and re-mulch. If move-
ment was the result of wind, repair erosion damage Gf
any), re-apply seed and mulch, and apply mulch anchor-
ing. If failure was caused by concentrated water, (1)
install additional measures to control water and sediment
movement, (2) repair erosion damage, (3) re-seed and
(4) re-apply mulch with anchoring or use Temporary
Erosion Control Blanket measure and/or Permanent

Turf Reinforcement Mat measure).

If there is no erosion, but seed survival is less than
100 plants per square foot after 4 weeks of growth, re-seed
as planting season allows.

Continue inspections until at least 100 plants per
square foot have grown at least 6 inches tall or until the
first mowing.

First Mowing
Allow the majority of plants to achieve a height of least
6 inches before mowing it the first time. Do not mow
while the surface is wet. Mowing while the surface is still
wet may pull many seedlings from the soil and often
leaves a series of unnecessary ruts. The first mowing
should remove approximately one third of the growth,
depending upon the type of grass and where it is being
used. Do not mow grass below 3 inches.

If the seeding was mulched, do not attempt to rake
out the mulching material. Normal mowing will gradually
remove all unwanted debris.

Long Term Maintenance

Mow and fertilize at a rate that sustains the area in a con-
dition that supports the intended use. If appropriate the
height of cut may be adjusted downward, by degrees, as
new plants become established. Carry out any fertiliza-
tion program in accordance with approved soil tests that
determine the proper amount of lime and fertilizer
needed to maintain a vigorous sod yet prevent excessive
leaching of nutrients to the groundwater or runoff to sur-
face waters.

Although weeds may appear to be a problem, they
shade the new seedlings and help conserve surface
moisture. Do not apply weed control until the new seed-
ing has been mowed at least four times.

2002 Connecticut Guidelines for Soil Erosion and Sediment Control



Figure PS-2 Selecting Seed Mix to Match Need

AreaTo Be Seeded

BORROW AREAS, ROADSIDES, DIKES,
LEVEES, POND BANKS AND OTHER
SLOPES AND BANKS

Mixture Number!

Mowing Desired

Mowing Not Required

A) Well or excessively drained soil? 1,2,3,4,5 or 8 5,6,7,8,9, 10, 11,
12, 16, 22
B) Somewhat poorly drained soils? 2 5,6
C) Variable drainage soils? 2 5,6, 11
DRAINAGE DITCH AND CHANNEL BANKS
A) Well or excessively drained soils? 1,2, 3, or 4 9, 10, 11, 12
B) Somewhat poorly drained soils? 2
C) Variable drainage soils? 2
DIVERSIONS
A) Well or excessively drained soils? 2,3 or4 9, 10, 11
B) Somewhat poorly drained soils? 2
C) Variable drainage soils? 2
EFFLUENT DISPOSAL Sor6
GRAVEL PITS3 26, 27, 28

GULLIED AND ERODED AREAS

3,4, 5,8, 10, 11, 12

MINESPOIL & WASTE, AND OTHER SPOIL
BANKS (If toxic substances & physical
properties not limiting)3

15, 16, 17, 18, 26, 27, 28

SHORELINES (Fluctuating water levels)

50r0

SKI SLOPES

%, 10

SOD WATERWAYS AND SPILLWAYS

1,2, 3, 4,6 7,0r8

1,2, 3,4,6,7,0r8

SUNNY RECREATION AREAS (Picnic areas
and playgrounds or driving and

archery ranges, nature trails) 1,2 or23

CAMPING AND PARKING, NATURE TRAILS (Shaded) 19, 21 or 23

SAND DUNES (Blowing sand) 25

WOODLAND ACCESS ROADS, SKID TRAILS

AND LOG YARDING AREAS 9, 10, 16, 22, 26
LAWNS AND HIGH MAINTENANCE AREAS 1, 19, 21 or 29

(Sd) Buipeag 3usurW.IRg

1 The numbers following in these columns refer to seed mixtures in Figure PS-3. Mixes for shady areas are in bold-italics print
(including mixes 20 through 24).

2See county soil survey for drainage class. Soil surveys are available from the County Soil and Water Conservation District Office.

3 Use mix 26 when soil passing a 200 mesh sieve is less than 15% of total weight. Use mix 26 & 27 when soil passing a 200 mesh

sieve is between 15 and 20% of total weight. Use mix 26, 27 & 28 when soil passing a 200 mesh sieve is above 20% of total weight.

Source: USDA-NRCS
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Figure PS-3 Seed Mixtures for Permanent Seeding

Seed Mixture (Variety) 4

Lbs/Acre

Lbs/1,000
Sq. Ft.

15 Kentucky Bluegrass 20 45
Creeping Red Fescue (Pennlawn, Wintergreen) 20 45
Perennial Ryegrass (Norlea, Manhatten) _5 .10

Total 45 1.00

25 Creeping Red Fescue (Pennlawn, Wintergreen) 20 45
Redtop (Streeker, Common) 2 .05
Tall Fescue (Kentucky 31) or Smooth Bromegrass (Saratoga, Lincoln) 20 45

Total 42 .95

35 Creeping Red Fescue (Pennlawn, Wintergreen) 20 45
Bird’s-foot Trefoil (Empire, Viking) with inoculant! 8 .20
Tall Fescue (Kentucky 31) or Smooth Bromegrass (Saratoga, Lincoln) 20 _45

Total 48 1.10

45 Creeping Red Fescue (Pennlawn, Wintergreen) or Tall Fescue (Kentucky 31) 20 45
Redtop (Streeker, Common) 2 .05
Bird’s-foot Trefoil (Empire, Viking) with inoculant! 8 .20

Total 30 .70

55 White Clover 10 .25

Perennial Rye Grass 2 .05
Total 12 .30

65 Creeping Red Fescue 20 .50
Redtop (Streeker, Common) 2 .05
Perennial Rye Grass 20 .50

Total 42 1.05

75 Smooth Bromegrass (Saratoga, Lincoln) 15 .35
Perennial Ryegrass (Norlea, Manhatten) 5 .10
Bird’s-foot Trefoil (Empire, Viking) with inoculant! 10 25

Total 30 .79

86 Switchgrass (Blackwell, Shelter, Cave-in-rock) 101 .25
Weeping lovegrass 3 .07
Little Bluestem (Blaze, Aldous, Camper) 10! .25

Total 23 .57

95 Creeping Red Fescue (Pennlawn, Wintergreen) 10 .25

Crown Vetch (Chemung, Penngift) with inoculant! 15 .35

(or Flatpea (Lathco) with inoculant!) (30) 75

Tall Fescue (Kentucky 31) or Smooth Bromegrass (Saratoga, Lincoln) 15 .35

Redtop (Streeker, Common) 2 .05
Total 42 (or 57)| 1.00 (or 1.40)

105 Creeping Red Fescue (Pennlawn, Wintergreen) 20 45
Redtop (Streeker, Common) 2 .05
Crown Vetch (Chemung, Penngift) with inoculant! 15 .35

(or Flatpea (Lathco) with inoculant!) 30 75
Total 37 (or 52)| .85 (or 1.25)
115 Bird’s-foot Trefoil (Empire, Viking) with inoculant! 8 .20
Crown Vetch (Chemung, Penngift) with inoculant! 15 .35
Creeping Red Fescue (Pennlawn, Wintergreen) or Tall Fescue (Kentucky 31)
or Smooth Bromegrass (Saratoga, Lincoln) 20 45
Total 43 1.00
continued
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Figure PS-3 Seed Mixtures for Permanent Seeding (con’t)

Seed Mixture (Variety) *

Lbs/1,000
Lbs/Acre

126 Switchgrass (Blackwell, Shelter, Cave-in-rock) 101 .25
Perennial Ryegrass (Norlea, Manhatten) 5 .10
Crown Vetch (Chemung, Penngift) with inoculant! 15 35!

Total 45 1.05
136 Crown Vetch (Chemung, Penngift) with inoculant! 10 .25
(or (Flatpea (Lathco) with inoculant!) 30) 75
Switchgrass (Blackwell, Shelter, Cave-in-rock) 51 .10
Perennial Ryegrass (Norlea, Manhatten) ) .10
Total 20 (or 40)| .45 (or .95)

145 Crown Vetch (Chemung, Penngift) with inoculant! 15 .35
(or (Flatpea (Lathco) with inoculant!) (30) 75)
Perennial Ryegrass (Norlea, Manhatten) 10 .25

Total 25 (or 40)] .60 (or 1.00)

150 Switchgrass (Blackwell, Shelter, Cave-in-rock) 51 .10
Big Bluestem (Niagra, Kaw) or Little Bluestem (Blaze, Aldous, Camper) 51 .10
Perennial Ryegrass (Norlea, Manhatten) 5 .10
Bird’s-foot Trefoil (Empire, Viking) with inoculant! 5 .10

Total 20 .40

16> | Tall Fescue (Kentucky 31) 20 45

Flatpea (Lathco) with inoculant! 30 75
Total 50 1.20

176 Deer Tongue (Tioga) with inoculant! 101 .25
Bird’s-foot Trefoil (Empire, Viking) with inoculant! 8 .20
Perennial Ryegrass (Norlea, Manhatten) 3 .07

Total 21 52

180 [ Deer Tongue (Tioga) with inoculant! 101 .25
Crown Vetch (Chemung, Penngift) with inoculant! 15 .35
Perennial Ryegrass (Norlea, Manhatten) 3 .07

Total 28 .67

193 | Chewings Fescue 35 .80
Hard Fescue 30 .70
Colonial Bentgrass 5 .10
Bird’s-foot Trefoil (Empire, Viking) with inoculant! 10 .20
Perennial Ryegrass 20 .50

Total 100 2.30

205 Deleted due to invasive species

215 Creeping Red Fescue (Pennlawn, Wintergreen) Total 60 1.35

225 | Creeping Red Fescue (Pennlawn, Wintergreen) 40 .90
Tall Fescue (Kentucky 31) 20 45

Total 60 1.35

235 Creeping Red Fescue (Pennlawn, Wintergreen) 15 .35

Flatpea (Lathco) with inoculant! 30 75
Total 45 3.60
245> [ Tall Fescue (Kentucky 31) Total 150 3.60
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Figure PS-3 Seed Mixtures for Permanent Seeding (con’t)

Lbs/1,000
Seed Mixture (Variety)* Lbs/Acre Sq. Ft.
255 American Beachgrass (Cape) 58,500 1,345 culms/
culms/acre 100 sq. ft.
260 | Switchgrass (Blackwell, Shelter, Cave-in-rock) 4.0 .10
Big Bluestem (Niagra, Kaw) 4.0 .10
Little Bluestem (Blaze, Aldous, Camper) 2.0 .05
Sand Lovegrass (NE-27, Bend) 1.5 .03
Bird’s-foot Trefoil (Empire Viking) 20 .05
Total 13.5 .33
275 | Flatpea (Lathco) 10 .20
Perennial Pea (Lancer) 2 .05
Crown Vetch (Chemung, Penngift) 10 .20
Tall Fescue (Kentucky 31) 2 .20
Total 24 .65
285 Orchardgrass (Pennlate, Kay, Potomac) 5 10
Tall Fescue (Kentucky 31) 10 20
Redtop (Streeker, Common) 2 .05
Birds-foot Trefoil (Empire Viking) _5 .10
Total 22 45
29 Turf Type Tall Fescue ( Bonanza, Mustang, Rebel II, Spartan, Jaguar) or
Perennial Rye (“Future 2000” mix; Fiesta II, Blazer II, and Dasher II) 175 to 250 6to 8

1 Use proper inoculant for legume seeds, use four times recommended rate when hydroseeding.

2 Use Pure Live Seed (PLS) = % Germination X % Purity
100

EXAMPLE: Common Bermuda seed with 70% germination and 80% purity=

70 x 80 or 56 or 56%
100 100
10 Ibs PLS/acre = 17.9 Ibs/acre of bagged seed

56%
3 porT All purpose mix

4 Wild flower mix containing New England Aster, Baby’s Breath, Black Eye Susan, Catchfly, Dwarf Columbine, Purple
Coneflower, Lance-leaved Coreopsis, Cornflower, Ox-eye Daisy, Scarlet Flax, Foxglove, Gayfeather, Rocky Larkspur, Spanish
Larkspur, Corn Poppy, Spurred Snapdragon, Wallflower and/or Yarrow may be added to any seed mix given. Most seed suppli-
ers carry a wild flower mixture that is suitable for the Northeast and contains a variety of both annual and perennial flowers.
Seeding rates for the specific mixtures should be followed.

> Considered to be a cool season mix.

6 Considered to be a warm season mix.
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Sodding (SO)

Definition

Stabilizing fine-graded disturbed areas with the use of cut pieces of turf.

Purpose
e To permanently stabilize the soil.

e To immediately reduce erosion and the production of dust.

e To filter runoff water, reduce pollution.
e To improve site aesthetics.

Applicability

e On slopes 2:1 or flatter, except on very short slopes where the slope length is no longer than the width of the

cut sod.

e In channels where the design velocity does not exceed 5 feet per second (fps) with a duration of 1 hour or
less when the velocity is at or near 5 fps. For design velocities that exceed 5 fps, refer to the Riprap and

Permanent Turf Reinforcement Mat measures.

e On sediment producing areas such as drainageways carrying intermittent flows, around drop inlets, in grassed
drainageways, cut and fill slopes and other areas where conventional methods of turf establishment may be dif-

ficult or risky.

e In watersheds where maintenance of high water quality is particularly important.

e Where establishing turf grass and lawn is needed in the shortest time possible.

Planning Considerations

While the initial cost of sod is much higher than seed and
mulch/erosion control blankets, sodding has some dis-
tinct advantages. Properly installed, sodding provides the
following benefits which may justify the initial added
expense:

O Provides initial bigher level of erosion control than
seeding and mulching, capable of withstanding
beavier rainfalls and velocities without failure and
subsequent need for repair;

O Is an immediate soil cover and erosion protection
where concentrated surface runoff would prevent
the establishment of sod by normal seeding proce-

dures;

O Establishes of a grass cover outside of the non-seed-
ing dates.

Offers immediate filtration of storm water runoff;
Allows use of site in a much shorter length of time;

Provides a quality controlled product, free from
weeds, with predictable results; and

O  Is aesthetically impressive.

2002 Connecticut Guidelines for Soil Erosion and Sediment Control

These reasons are particularly true where quick
establishment and protection is important, such as sites
in public water supply watersheds or near watercourses,
where maintenance of high water quality may be partic-
ularly important to fisheries or human consumption.

Additionally, in drainageways and intermittent
waterways where concentrated flow will occur, properly
installed sod is preferable to seed because there is no
time lapse between installation and the time when the
channel is protected. Sodding can reduce maintenance to
other sediment controls by keeping them free from the
silts, sediments and other debris that can result from con-
ventional methods of turf establishment. However, sod is
limited in its ability to withstand high velocity and/or
long duration flows.

Note:  The application of sod within a drainage way
should be based on a determination that vege-
tation will satisfactorily resist channel
velocities. Channel velocities for the design
storm should not exceed 5 fps with a duration
of less than 1 bour at or near 5 fps.

As with any other seeding or planting of vegetation, a
decision on top soiling must be made. Generally speak-
ing, the poorer the site in terms of natural fertility and
soil texture, and where a high quality vegetative cover is
needed either for erosion control or aesthetics, the
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greater the need for topsoil.
Specifications

Materials

Sod consists of:

O  stoloniferous or rhizomatous grasses that form a
dense mat of plants, being cut at a uniform soil
thickness of 0.75 inch +0.25 inch) at the time of
cutting, excluding the shoot growth and thatch,
and

O standard size sections of sod strong enough to sup-
port their own weight and retain their size and
shape when suspended from a firm grasp on one
end of the section.

For sodded waterways, the sod type shall consist of plant
materials able to withstand the design velocity (see
Vegetated Waterway measure ).

Timing Limitations

Sod may be placed anytime during the year for slope sta-
bilization but shall not be installed on frozen ground, nor
for waterway applications during the months of
December, January or February.

Sod shall be harvested, delivered, and installed
within 36 hours. Plan site preparation (see below) and
delivery of sod accordingly. Have sod delivered to the
site as soon as practical after harvesting. During hot
weather, delivery should be made within 6 hours and
may be extended to 48 hours during cool seasons. It is
generally unwise to move sod during July and August. If
moved during this period, sod may need to be cut
thicker and will require frequent irrigation.

Selection of Sod

Select sod grown from seed of adapted varieties or types
and under cultural practices conducive to quality sod
that will be free of any serious thatch, weed, insect, dis-
ease, and other pest problems.

Select species and varieties best suited for the sites
to be stabilized. Use mixtures tested and approved by
state experiment stations.

Select sod at least 15 months old but no older than
three years. Cultivated turf grass is usually considered
ready for harvest when a cut portion of sod 3 feet long by
1 to 1.5 feet wide will support its own weight when sus-
pended vertically from the upper 10% of the section. The
most common age of sod when cut is 15 to 24 months.

Select sod cuts of width and length suited to the
equipment and job. Generally, sod cuts are from 12 to
24 inches wide with 18 inches being the most com-
mon width in New England. Lengths of cuts vary from
4 to 8 feet. Sod may also be available in rolls 16-48"
wide with lengths as much as 100 feet in length. In New
England, this “big roll” system commonly cuts sod in
200 sq. ft. or 250 sq. ft. rolls made up of 3 units, each
16 inches wide (4 ft. total) and 50 ft. or 62.3 ft long.
Mechanical equipment is required for installation. Sod
may be cut and rolled or folded in the middle and

stacked on pallets.

Folded sod is cut shorter than rolled sod, about 3 to
4 feet in length. About 80% of all rhizomes are in the top
fl inch of soil. The thinner the sod is cut the more quickly
it will knit to the soil. However, the thinner the sod, the
greater the need for irrigation as the thin sod will be
more susceptible to drying out.

Site Preparation
Prior to soil preparation, bring to grade areas to be sod-
ded in accordance with the approved plan.

Install and/or repair other sediment control meas-
ures needed to control water movement into the area to
be sodded.

Clean soil surface of trash, debris, large roots,
branches, stones and clods in excess of 1 inch in length or
diameter. Do not apply sod to gravel or non-soil surfaces.

Place topsoil as needed, meeting the requirements
of Topsoiling measure.

Perform soil tests to determine the exact require-
ments for lime and fertilizer. The soil tests may be
conducted by the agronomy laboratory at the University
of Connecticut Soil Testing Laboratory or a reputable
commercial laboratory. Information on soil tests and pro-
cedures are available from county Cooperative Extension
System, commercial nurserymen, lawn care professionals
or other reliable source.

When required, spread these amendments evenly
over the area to be sodded, and incorporate into the top
3 to 6 inches of the soil (if possible) by discing, harrow-
ing or other acceptable means.

Fill or level any irregularities in the soil surface
resulting from top soiling or other operations in order to
prevent the formation of depressions or water pockets.
Note:  [f the soil is hot or dry, lightly irrigate the soil

immediately prior to laying the sod to cool the
soil and reduce root burning and die back.

Sod Installation (see Figure SO-1)

Install the first row of sod in a straight line with subse-
quent rows placed parallel to and butting tightly against
each other. Stagger lateral joints to promote more uni-
form growth and strength. Take care to ensure that sod
is not stretched or overlapped and that all joints are
butted tight in order to prevent voids which would cause
drying of the roots.

On slopes 3:1 or steeper or wherever erosion may
be a problem, lay sod with staggered joints perpendicu-
lar to the direction of flow (i.e. on the contour) and
secure by pegging or other approved methods. If the site
of sodding is to be mowed, the use of wood pegs or
biodegradable staples is recommend over metal staples
for anchoring to reduce problems caused by mowing
equipment hitting metal staples should they get lifted
over time from the sod surface. Also, for these areas, sod
cut into long strips and rolled for transport is desired
because it minimizes the number of sections.

As sodding is completed, roll and tamp the sod to
ensure contact with the soil.

After rolling, irrigate the sod to a depth sufficient to
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thoroughly wet the underside of the sod pad and the 4
inches of soil below the sod.

Sodded Waterway Installations

Follow site preparation requirements listed above.

Use a sod capable of withstanding the design veloc-
ity. Lay sod strips perpendicular to the direction of
channel flow, taking care to butt the ends of strips
tightly.

As sodding of clearly defined areas is completed;
roll or tamp the sod to ensure contact with the soil.

Peg or staple to resist washout during the establish-
ment period. Fasten every 3 inches on the leading edge
and 1 to 2 ft. laterally. If the site of sodding is to be
mowed, the use of wood pegs or biodegradable staples
is recommended over metal staples for anchoring to
reduce problems caused by mowing equipment hitting
metal staples should they get lifted over time from the
sod surface.

After rolling, sod shall be irrigated to a depth suffi-
cient to thoroughly wet the underside of the sod pad and
the 4 inches below the sod.

Maintenance

During the first week, inspect daily and if rainfall is
inadequate, then water the sod as often as necessary to
maintain moist soil to a depth of at least 4 inches below
the sod. Subsequent waterings may be necessary to
ensure establishment and maintain adequate growth.
After the first week, inspect sodded area at least once a
week and within 24 hours of the end of a storm with a
rainfall amount of 0.5 inch or greater during the first
growing season.

Where sod has died or has been moved or where
soil erosion has occurred, determine if the failure was
caused by inadequate irrigation, poorly prepared surface,
improper anchoring, excessive sedimentation or exces-
sive flows. If the failure was caused by concentrated
flow, check water velocities and duration to ensure it
does not exceed 5 fps or a duration greater than 1 hour
at or near 5 fps. Install additional measures to control
water and sediment, repair erosion damage, and re-
install sodding with anchoring.

Do not mow until the sod is firmly rooted, usually 2
to 3 weeks. Do not remove more than 1/3 of the grass
leaf at any one cutting.

Long term maintenance of the sod should be
commensurate with the planned use of the area. For lim-
ing and fertilization, follow soil test recommendations
when possible.
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Figure SO-1 Sod Installation
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Landscape Planting(LP)

Definition

Planting trees, shrubs, or ground covers for stabilization of disturbed areas.

Purpose
e To aid in protecting and stabilizing soil.

e To intercept precipitation and retard runoff while providing increased plant diversity, food and shelter for
wildlife, and improved air quality; to develop high quality riparian buffers and enhanced site aesthetics.

Applicability

e On steep or irregular terrain, where mowing to maintain an herbaceous plant cover is not feasible.
e Where ornamental plantings are desired to improve site aesthetics.

e In shady areas where turf establishment is difficult.

e Where woody plants are desirable for soil conservation, plant diversity, or to create or enhance wildlife habitat.

e Where permanent plantings will reduce the extent of lawn and lawn maintenance requirements.
e Where riparian or other functional buffers need to be extended, re-established or created.

e Where wind breaks are needed.

Planning Considerations

The initial function of any vegetation to be established

on disturbed soils is to prevent soil detachment and sub-

sequent erosion. However, other factors are considered
when choosing whether to plant grass and/or other
herbaceous vegetation, or whether woody landscape
plantings should be utilized.

Some disadvantages to using grass are:

O Permanent grass cover requires periodic mowing to
prevent the area from being occupied with shrubs
and tree seedlings through the process of natural
succession.

O Grass cover does little to control access by pedestri-
ans or vebicles. In areas of beavy pedestrian use,
soil compaction may result in death of the plants,
increasing erosion potential.

O Grass provides limited value for wildlife. However,
extensive turf may also provide an attractive feed-
ing habitat for wildlife which may become a
nuisance. (e.g. Canada Geese).

Landscape plantings of trees, shrubs, and ground covers
have particular attributes which provide benefits that
grass or herbaceous cover cannot. These benefits
include:

Improving air quality;

Modifying air circulation patterns;

Reducing beating and cooling costs;

Providing shade;

Preventing blinding reflections;

Softening architectural features;

Screening undesirable views;

Controlling or screening undesirable noises;

ONONONONONONONO)
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O Calming and controlling traffic;
O Providing wildlife food and shelter; and
O Restoring natural conditions to a disturbed site.

Landscape planting plan

If landscape plantings are intended, then a landscape
planting plan should be developed. The landscape plant-
ing plan should identify the species, location, number of
each planting specified to be planted, the type of plant-
ing stock (i.e. bare-root, balled and burlapped, etc.), and
the timing for planting.

Newly transplanted trees and shrubs which are care-
fully selected to match the site conditions will need the
least aftercare, and will become established quickly.
Conversely, plants put under stress by being transplanted
into an environment they are not well adapted to will
need extraordinary and long term maintenance. The fol-
lowing characteristics should be taken into account
when developing a landscape planting plan and select-
ing plant material:

Adaptability to Site Conditions: Proper selection
of landscape plants requires a careful study of the char-
acteristics of the site, a thorough knowledge of the
species available and hardy to the area, and a thorough
knowledge of all the potential insect, disease, and cul-
tural problems which may weigh against the plant
selected for the required function.

Site characteristics such as soil type, surface and
subsurface drainage, and light availability are primary
limiting factors that determine if a given plant will sur-
vive. Other site specific factors such as exposure to salt
at shoreline or roadsides, high winds, polluted air, or
heat from reflected sun may limit plant survivability. The
specific conditions at each site must be taken into
account when selecting the appropriate plant for the site.
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Hardiness Zones: Woody landscape plants must be
hardy to the area in which they are planted in order to
survive. Hardiness zones are geographical areas mapped
according to the approximate range of average annual
minimum temperatures. Plants adaptable to conditions in
specific zones are said to be hardy in those zones (see
Figure LP-1). Connecticut has three hardiness zones,
reflecting the milder conditions along the southwestern
shoreline, cooler weather in the eastern and western high-
lands, and a transitional area dominating the bulk of the
central and eastern portions of the state.

Mature Height and Spread: To minimize future
maintenance and replacement costs and to enhance long
term plant health, select plants to match the species to
the site, and place plants to provide adequate space for
the plant to grow to its natural mature size.

Consideration must be given to the height and loca-
tion of overhead utilities, the location and depth of
underground facilities, lines of sight around intersections
of roadways, road and sidewalk clearance needed for
snow removal operations, clearance from buildings, and
all other potential situations where the maturing plant
will become an obstruction, nuisance, or hazard.

If the space allotted to the plant selected is inade-
quate, suitable periodic maintenance pruning must be
planned in accordance with the needs of the species,
limitations of the site, or the intended effect. Normally,
plants installed for erosion control purposes are not
intended to be pruned, and should be selected and
placed with knowledge and consideration of mature sizes.

Growth and Establishment Rate: Some trees and
shrubs attain their mature sizes very rapidly, whereas
others are slow to grow to mature size. Some shrubs and
vines will become established quite rapidly, with growth
characteristics like rooting from the growing tips of the stem
and sprouting from root systems and underground stems.
Knowing how fast a tree, shrub, or vine will become estab-
lished and how quickly it will grow to mature size is
important in order to select the right plant, and the number
of plants (spacing) for the particular situation. Growth and
establishment rates are also linked to how well the plant
has been selected to match the site conditions. Plants that
are well adapted to the site will become established
quicker, live longer and will require less aftercare.

Ornamental Characteristics, Sanitation: Since
these Guidelines are intended to be concerned primarily
with landscape planting as it relates to soil erosion and
sediment control, no attempt has been made to provide
guidance on plant selection for ornamental or aesthetic
purposes. However, plants in a landscape design can and
should be selected for specific functional attributes which
contribute to the goal of soil erosion and sediment control.

Functional characteristics of specific plants should
be considered carefully so that the plant chosen will ful-
fill its intended role. For instance, to control soil erosion,
plants with rapidly growing aggressive root systems may
be selected. To absorb sound or screen views in winter
conditions, deep, dense planting of evergreens may be
selected. To filter dust from summer winds, a deciduous
tree with coarse, hairy leaves could be chosen for its
enhanced ability to trap airborne dust. Plants that provide

a variety of nuts and berries as sources of food for
wildlife may contribute significantly to the habitat value
of a particular location.

Undesirable attributes of plants must also be con-
sidered. Aggressive root systems beneficial in one
application may create problems in other applications
where the roots may enter and obstruct underground
pipelines. Root penetration from trees and shrubs may
create internal pathways for water in earthen dams and
dikes, and roots may also damage sidewalks, structures,
pavement, and underground utility installations. Trees
with large leaves or that drop excessive quantities of
seed pods, nuts, fruits, or other debris may be undesir-
able for aesthetic, safety, or convenience reasons.
Potential clogging of drainage systems with debris from
trees must be considered in selecting street trees. Tree
species that don’t drop troublesome parts, and trees with
smaller, thinner leaves, or with leaves that drop gradually
are preferred in situations where clogging of drainage
systems is a primary concern.

Timing of Transplanting: When plants may be
transplanted depends on how they are grown and sup-
plied. Balled and burlapped and container grown plants
can be planted any time of the year, provided that the
soil at the planting site is not waterlogged or frozen.

Deciduous trees are normally dug and balled for
transplanting in the early spring, before flowers or leaves
develop. Some species transplant best in either the
spring or fall of the year, and balled in burlap stock may
not be available other than during the optimal season for
transplanting. Normally, spring flowering trees are not
dug while flowering, so summer availability of field
grown balled and burlapped trees is usually somewhat
restricted to those dug early in the season.

Balled and burlapped plants may lose 90% or more
of their root system from the digging operation. If dug
during the active summer growth period, significant
stress may be placed on the plant. For this reason, dig-
ging and balling operations normally cease during the
summer months. Summer digging of deciduous trees
may be done, but requires special preparation and after-
care to minimize potentially fatal stresses on the plant.
Evergreens may also be dug and balled in burlap in the
early spring, but are also successfully dug and trans-
planted in summer after new growth has hardened off.

Trees and shrubs to be planted as bare-root plants
should be handled only when dormant in spring, or after
leaf fall in autumn.

Landscape Plant Forms, Standards, and
Sources: Landscape plants may be bought as balled in
burlap or similar material, containerized, or as bare rooted
stock. All plants shall comply with the American Standard
for Nursery Stock (ANSI Z60.1), produced by the American
Association of Nurserymen, which provides a comprehen-
sive and consistent set of measurement and specification
standards for all types of plant material.

The plants identified in Figure LP-4, Figure LP-5
and Figure LP-6 are usually available at commercial
nurseries balled in burlap, or in containers. Trees and
shrubs may also be purchased from the state nursery or
from county Soil and Water Conservation Districts.
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Figure LP-1 Hardiness Zone Map of Connecticut

Zone 5

Zone 5

Zone 6

Zone 7 Approximate Range of Average Annual
Minimum Temperatures for Each Zone

Zone5: -20° to -10° |:|
Zoneb: -10° to 0° |[[[[{|
Zone7: 0 to 10° E

& J

Source: Adapted from USDA-NRCS FOTG Section 1 iii Maps. July 1994.
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Figure LP-2 Transplanting Balled and Burlapped Plants

Prune

Prune

Prune

Prune

Form earthen saucer

4" depth wood chip muich

(Remove plastic type burlap)

J
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A broad range of plant material is available to fulfill
the desired functions of a landscape planting. Although
some plants known to be hardy to Connecticut are
included in the list below, information on additional
appropriate plants may be obtained from Connecticut
licensed Arborists, a landscape architects licensed to
practice in Connecticut, the USDA Natural Resources
Conservation Service, the Connecticut Agricultural
Experiment Station, and the Connecticut Cooperative
Extension System.

Invasive Species: Certain introduced shrubs, like
Autumn Olive (Elaegnus umbellata), Honeysuckles
(Lonicera spp), Multiflora Rose (Rosa multiflora), Winged
Euonymus (Euonymus alatus), and Asiatic Bittersweet
(Celastrus orbiculatus) have been identified as undesir-
able because they are not native, and are invasive into
otherwise naturally vegetated areas. Native plants are
preferred in most soil erosion and sediment control
applications. The Center for Conservation and
Biodiversity at The University of Connecticut maintains a
list entitled: “Invasive, Non-Native Plant Species
Occurring in Connecticut”, listed as Publication #1,
which should be consulted to avoid selecting undesir-
able, non-native invasive plants.

Specifications

Delivery and Storage of Materials

Upon receipt of plant stock, check to see that adequate
protection during transit has been provided. If shipped
by open truck, the plants should have been covered with
a tarpaulin or canvas to minimize desiccation from expo-
sure to the sun and wind. When delivery is made by an
enclosed vehicle, the plants should have been carefully
packed and adequately ventilated to prevent “sweating”
of the plants. Physical injuries should have been pre-
vented by careful packing.

In all cases, plants must be kept cool and moist
until planting.

Insofar as practical, all plant material should be
planted on the day of delivery. Plants which must be
temporarily stored on site should be kept in the shade
and protected from drying winds. For balled stock, root
balls must be protected by covering the root ball with
soil or other acceptable material and must be kept moist.
Container stock held on site may also require watering if
planting is delayed. Bare root plant may be stored in a
cool, shaded area for as long as 10 days. If bare root
plants must be kept for longer than 10 days, they should
be “heeled in” (temporarily planted in a trench) until
they can be permanently planted. All stock should be
handled carefully and as few times as possible.

Transplanting Procedures
Transplanting Balled in Burlap Plant Material:
Figure LP-2 shows the proper planting of balled and
burlapped plant material, using a deciduous tree as an
illustration.

Stock Examination: Determining Proper
Planting Depth - Proper planting depth of a plant
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balled in burlap may vary depending upon how the
plant was dug and balled. Each plant should be exam-
ined to determine if the plant was dug and balled
properly. To do this, locate the crown of the plant - the
point where the root mass or first major root originates
from the stem. This point should be at or slightly below
the top of the soil. Also use this point as a reference to
determine if excess soil cover has been placed over the
root ball by improper digging and balling.

Ball sizes should always be of a diameter and depth
to encompass enough of the fibrous and feeding root
system as necessary for the full recovery of the plant.
Recommended ball depth to diameter ratios are shown
in Figure LP-3. Under certain soil and regional condi-
tions, plants have roots systems of proportionally less
depth and greater diameter. Those require a more shal-
low but wider ball to properly encompass the roots.
Conversely, in other soils and in certain regions roots
develop greater depth and less spread, requiring an
exceptionally deep ball which may be smaller in diame-
ter and greater in depth than the size recommended.

Compare the ball size in relation to the size of the
plant, using the current American Standard for Nursery
Stock (ANSI Z60.1) and note the size of the roots cut
when dug to be balled in burlap. Undersize root balls or
large cut roots are a clue that digging may have been
improper, and that actual root mass may be inadequate
to support the plant during its establishment period.

Site Preparation (see Figure LP-2): Thoroughly
examine the root ball to determine the proper planting
depth for each plant (see Stock Examination above).
Excavate a planting site whose top width is 3 times the
width of the root ball to a depth that is no deeper than
the proper planting depth with sloped sides tapering to
the surface. The soil under the root ball should remain
undisturbed, or if disturbed, should be tamped prior to
planting, to prevent settling of the root ball. Since most
new roots will grow horizontally from the root ball, com-
pacted soil under the ball will not inhibit rooting.

Planting site preparation should focus on providing
the highest quality environment possible for root devel-
opment during the first year or two after transplanting.
Long term survival depends on selecting the proper
species for the site. More intensive site preparation will
be necessary in urban soil conditions and on disturbed
sites than when planting in high quality undisturbed soil.

Handling and Setting the Plant: Set the plant in
the planting site so that it is plumb, level, and cen-
tered. Do not use the trunks of trees as levers to adjust
the position of the root ball, as this may fracture the root
ball and damage roots. Instead, move the root ball itself,
being careful not to pull on ropes which may lay against
bark (especially in spring, when bark slips easily).

When the plant is properly positioned in the planting
site, cut all twines and other tying material encircling
the trunk. For natural burlap wrapping pull it back and
cut off the excess and discard, do not tuck it into the hole
where it can cause problems with air pockets and mois-
ture retention, both of which may lead to rotted roots.
Remove synthetic burlap completely. To test fabric to see
if it is synthetic, burn an edge with a match. If it melts, it

is synthetic and must be completely removed.
. 5-3-20
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Figure LP-3 Ball Depth to Diameter Ratio

Diameter less than 20". Depth not less than 75% of diameter or 3/4 of width.

Diameter 20 to 30". Depth not less than 66.6% or 2/3 of width.

Diameter 31 to 48". Depth not less than 60% or 3/5 of width.
Balls with a diameter of 30" or more should be drum laced.
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Wire baskets are commonly used to contain and
transport some balled and burlapped plant material. Cut
and remove as much of the wire basket as possible to
avoid future interference with root growth.

Backfilling, Watering and Mulching: After all
tying materials and wire baskets are removed as appro-
priate, backfill the site to original grade with original soil.
Soil amendments are unnecessary in most planting situ-
ations. Water the backfill soil thoroughly, allowing the
water to settle the soil, removing air pockets. Do not
pack with feet or tools. Use enough water to ensure thor-
ough saturation of the soil. Add soil to bring the soil level
back up to grade when the water has infiltrated. As a
temporary measure to aid in establishment, a low (3" to
6" rim of tamped soil can be built to help hold water for
subsequent watering. Locate the inside edge of the rim
at or outside the edge of the root ball. Mulch the dis-
turbed area with Landscape Mulch (see Figure LP-2).

Fertilization: Under normal circumstances, it is
not recommended to fertilize woody plants upon ini-
tial planting.

Staking: Staking or guying trees using wire covered
with rubber hose sections is not recommended in most
circumstances. Failure to remove stakes and wires has
caused severe damage to trees by girdling the trees at the
point of wire attachment. By allowing the tree to flex
somewhat in the wind, the tree will be able to develop
a proper taper and anchoring roots to naturally resist
movement in the wind. Staking and guying may become
necessary due to loose root balls, unusually high or per-
sistent prevailing winds, or other specific conditions. In
these cases, use of a flexible and biodegradable type of
tree tying material is preferred.

Transplanting Bare Root Plant Material

Figure LP-7 shows how to properly plant bare rooted
plants and shows the proper minimum root spread for
bare root deciduous shrubs. Dig the hole deep and wide
enough to accommodate all the roots, and allow them to
spread out without bunching or curling. (No “J”- shaped
roots.) If the roots are excessively long, they may be
pruned back to a length of 10 to 12 inches. Place the
plant at the same depth in the soil at which it was
planted when rooted in the nursery. Add soil as neces-
sary to fill planting hole to existing grade. Water
thoroughly after planting. Make sure that there are no
turned up roots or air pockets in the soil.

Either use Landscape Mulch or prepare the site
by very low cutting of grass and weeds to reduce ini-
tial competition. It is very important to prevent
grasses, vines, and other vegetation from competing
with the newly transplanted plants for sunlight, water,
and soil nutrients.

While this section is meant to refer primarily to the
planting of relatively small, bare root shrubs, larger
plants including trees may be obtained as bare root
stock. When larger shrubs or trees are planted bare root,
staking and guying will likely be necessary. As above,
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use of a flexible and biodegradable type of tree tying
material is preferred to the traditional hose and wire system.
Transplanting Container Grown Plants

Stock Examination: For plants grown in containers,
carefully remove the plant from the container, and
inspect the root mass to determine if the plant has well
developed roots, and to be sure it has not been recently
repotted to a larger pot size. Containerized stock should
have well developed roots, but should not be pot bound,
which causes roots to encircle the container, resulting in
difficulties in establishment.

Site Preparation: Site preparation for container
grown plants is the same as for balled and burlapped
plants.

Handling and Setting the plant: When container
grown plants have well developed root systems that
encircle the pot, either loosen the roots or slice the root
ball with a sharp knife vertically three or four times, cut-
ting about an inch deep. This will promote new roots to
develop and spread out, rather than continuing to follow
the circular rooting pattern. If excess soil in the pot had
buried the original soil level just above the crown of the
plant, be sure to adjust the planting depth to place the
plant back at or slightly above the original soil level.

Backfilling, Watering and Mulching: Backfill the
site to original grade with original soil. Soil amendments
are unnecessary in most planting situations. Water the
backfill soil thoroughly, allowing the water to settle the
soil, removing air pockets. Do not pack the soil tightly
with feet or tools. Use enough water to ensure thorough
saturation of the soil. Add soil to bring the soil level back
up to grade when the water has infiltrated. Mulch the dis-
turbed area with Landscape Mulch.

Fertilization: Under normal circumstances, it is not rec-
ommended to fertilize woody plants upon initial planting.

Maintenance

Maintenance of trees, shrubs, and ground covers is an
exhaustive topic which is not addressed by these
Guidelines. Instead, the most critical maintenance needs
for the first year of a newly transplanted plant are
described below.

Inspection Requirements
Inspect plants until they are established or at least
monthly for 1 year following planting, and more fre-
quently during hot dry periods for mulch adequacy, soil
moisture and general plant condition. When a plant has
regrown a sufficient root system such that it can with-
stand normal variations in climate and soil conditions,
and has resumed normal growth, it is considered to be
established. An established plant will exhibit normal
growth patterns of bud break and leaf fall, and will have
resumed a growth rate considered normal for the species.
Larger plants, especially balled in burlap trees which
have lost a significant amount of their roots systems
upon transplanting will need the most attention during
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the initial establishment period.

Mulch and Water

Apply additional landscape mulch around landscape
plants as needed to keep soil covered and to inhibit
weed growth. Keeping all newly transplanted plants ade-
quately mulched is important to moderate fluctuations in
soil moisture and temperature. Trees that are mulched
will recover from transplanting, become established, and
resume normal growth more quickly than trees planted
without the benefit of mulch.

Water plants during hot dry periods when soil
around the plants begins to dry out. If leaves of recent
landscape plantings are wilted, severe water deficiency is
indicated, and permanent damage to the plantings may
result if supplemental water is not provided promptly.
For successful establishment of summer plantings, ade-
quate watering during the balance of the summer and
into the fall is especially important.

Note: A useful rule of thumb in Connecticut is that
new plantings should receive at least 1 inch of
rain per week.

Pruning

Prune to remove only dead or damaged limbs on newly
planted trees unless an arborist has recommended other-
wise. Pruning the top of the tree will severely weaken
the tree’s ability to grow a healthy new root system in the
new site. This is especially important for trees balled in
burlap, which lose a large portion of their original root
system when the are dug from the field. For new roots
to form from plants grown in containers, top pruning
should be delayed for at least a year. Ideally, newly
planted trees should not be pruned until after their third
year, and then only to remove dead and weak branches,
and to train the tree’s future growth by removing or
pruning any wayward branches which will lead to future
problems, or detract from the natural shape of the plant.

Insect and Disease Control
All plants in the natural environment are host to a wide
variety of insect and disease organisms. When insects or
disease problems on a plant become threatening to the
life or practical value of the plant, corrective or preven-
tative actions may become necessary. When a problem
occurs, positive identification of the host, and then of the
insect or disease problem is vital to successfully resolv-
ing the problem. Plants should be selected to avoid
common insect or disease problems by choosing those
species resistant to common plant diseases, or unpalat-
able to common insect problems.

The Cooperative Extension System or a state
licensed arborist can help identify insect and disease
problems and suggest solutions.
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Figure LP-4 Trees for Landscape Planting

Common Name = Soil «~ | Pollution | Remarks
(Botanical Name) 3 Moisture § g Tolerance?
2 Preferred s| glO3 SO, F
; 3138
- g|a 8
BEECH 70- 0.5 Long-lived. Has edible nuts.
(Fagus grandifolia) D |120 X 751X Fair | S | - - | Needs lots of space.
BIRCH, BLACK,
WHITE and GRAY 50- 4.0- Prefers deep, moist soils such
(Betula spp.) D|80| X |X 50| X Good| - | S - | as stream banks. Graceful form.
CEDAR, EASTERN
RED (Juniperus 20- 0.0-
virginiana) E|S0| X|X]|X |65]X Good| - | T T | Long-lived.
CHERRY, JAPANESE 15- 0.5- Very showy pink or white flowers.
(Prunus serrulata) D |20 X 75| X Good| - | - T | Usually grafted on 6-7 ft. stem.
CRABAPPLE 15- 6.5 White or pink flowers.
(Malus spp.) D |20 X 751 X Fair | T |S - | Many varieties, some with edible fruit.
DOGWOOD,
FLOWERING 30- 5.0- Ideal street tree. White or pink flowers.
(Cornus kousa) D | 40 X 65| X Good| - | T T | Has poor drought resistance.
HAWTHORN Thorny, Washington and Lavalle types are good
(Crataegus spp.) 15- 0.0- ornamentals. Tolerates parking lot conditions.
D |25 X 751X Fair | T | - - | Has some insect and disease problems.
LOCUST, HONEY
(Gleditsia tri-acanthos 50- 0.5
inermis) D|75|X|X|X|75]|X Good| T | S - | Sturdy, wind-firm tree. Overused in urban areas.
MAPLE, HEDGE 20- 0.5- Prefers well-drained, deep fertile soil.
(Acer campestre) D | 30 X| X |75]X Good| - | T I | May be used in clipped hedges.
MAPLE, RED 50- 4.5- Grows rapidly when young.
(Acer rubrum) D|80| X |X 751X Good| S | T - | Good tree for suburbs but not city.
MAPLE, SUGAR 50- 0.5- Outstanding fall foliage. Suburban, but not city
(Acer saccharum) D|70| X | X|X |75]|X Fair | T | T - | tree. Slow-growing and shapely. Intolerant of salt.
OAK, PIN 60- 55-
(Querus palustris) D|8|X|X]|X|65]X Good| T | S I | Most easily transplanted of the oaks.
OAK, RED
NORTHERN (Querus 70- 45-
rubra borealis) D | 90 X | X [60]X Good| T | T I | Most rapid-growing oak. Needs room.
OAK, SCARLET 60- 6.0-
(Querus coccinea) D | 80 X |65] X Good| T | S I | Prefers sandy or gravelly soils.
OAK, WHITE 60- 65
(Querus alba) D | 80 X | X [|75]X Fair | T | S I | Long-lived, stately tree. Grows slowly.
PINE, AUSTRIAN 30- 4.0- Very hardy and rapid-growing. Will tolerate
(Pinus nigra) E | 50 X | X |65]X Good| T | - - | shallow soil and drought.
PINE, JAPANESE BLACK 30- 4.0-
(Pinus thunbergii) E |50 X | X |65]X Fair | T | - - | Disease problems.
PINE, SCOTCH 60- 4.0-
(Pinus sylvestris) E |9 X |65] X Good| I |S S| Disease problems.
PINE, WHITE 80- 4.0- Very attractive, rapid-growing tree. Prefers deep
(Pinus strobus) E |100 X |65 X Fair | S | S S| sandy loam. Subject to white pine blister rust.
YEW, JAPANESE 15- 0.0- Hedges and borders. Preferred food of
(Taxus cuspidata) E |20 X 65X Good| - | T I | white-tailed deer.

LD is deciduous plants

E is evergreen or coniferous plant

2 pollution tolerance and salt tolerance:

Source: USDA-NRCS

“S” Sensitive. Will show physical damage.
“T” Tolerant.

‘" Intermediate. Damage depends on growing conditions and exposure to pollutant.

“«n

No information at this time.
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Figure LP-5 Shrubs for Landscape Planting

-
Common Name a8 Drainage 2
(Botanical Name) f Tolerance s
5] ]
3 £
AMERICAN CRANBERRY Moderately Well-Drained Fair |06.5-| 6-7 | Hedges and borders. Flowers inconspicuous,
BUSH (Viburnum trilobum) to Poorly Drained 7.5 red berries, winter food for birds. Fruits in
4-5 years.
ARROWWOOD (Viburnum Well-Drained to Good | 5.5-| 5-10 | Hedges and borders.White flowers, blue to
recognitum or dentatum) Poorly Drained 7.0 blue-black berries. Screens or naturalized
mass. Edible by both birds and humans
BAYBERRY (Myrica Droughty to Poor [5.0-] 6-8 | Revegetating sand dunes; ornamental for
pensylvanica) Moderately Well-Drained 6.0 droughty areas. Flowers inconspicuous,
waxy grey berries. Fixes nitrogen in soil.
BEACH PLUM (Prunus Droughty to Fair |6.0- 7 Revegetating sand dunes and droughty
maritima) Moderately Well-Drained 8.0 areas. Flowers white, fruit purple, plum-like
and edible. Fruit used for jelly and baking,
also favored by wildlife.
BLUEBERRY HIGHBUSH Droughty to Good |4.5-| 8-12 | Borders and hedges or individual. Flowers
(Vaccinium corymbosum) Somewhat Poorly Drained 5.5 white to pinkish, berries blue-black.
BLUEBERRY LOWBUSH Droughty to Good |4.5-| 1-3 | An excellent ground cover. Flowers white,
(Vaccinium angustifolium Somewhat Poorly Drained 5.5 berries blue.
or vacillan)
BRISTLY LOCUST “ARNOT” Droughty to Fair |5.0 6 Steep slopes, gravelly infertile areas. Fixes
(Robinia fertilis) Moderately Well-Drained 7.5 nitrogen. Spread by sprouting from roots.
Flowers pink, seeds in pods.
GRAY DOGWOOD Droughty to Fair [4.5-| 7-10 | Good for stream banks.
(Cornus racemosa) Poorly Drained 6.0
CORALBERRY Droughty to Fair |4.5-| 4-6 | Flowers yellow.
(Symphoricarpos orbiculatus) Well-Drained 6.0
ELDERBERRY (Sambucuis Well-Drained to Fair |6.0-[ 12 Provides food for birds and deer. Flowers
canadensis) Poorly Drained 7.5 white, fruit edible purple berries. Fruit in
4-5 years.
FIRETHORN (Pyracantha Droughty to Fair | 6.0-| 10-15 | Southern CT only. Screens, barriers. Flowers
coccinea) Moderately Well-Drained 8.0 white, fruit orange or red berries. Food for
songbirds. Low-growing and upright types
available.
HORIZONTAL JUNIPER Droughty to Poor [5.0-] 1-2 | Used as ground cover or ornamental. Set
(Juniperus spp.) Well-Drained 6.0 plants 2 feet apart for cover in 2-3 years.
Flowers and fruit inconspicuous.
JAPANESE YEW (Taxus Moderately Well-Drained to | Good | 6.0-| 15-20 | Used for hedges and screens. Flowers and
cuspidata) Somewhat Poorly Drained 6.5 fruit inconspicuous.
MOUNTAIN LAUREL Droughty to Fair [4.5-| 7-15 | Erect shrub, naturalized mass. Flowers
(Kalmia latifolia) Somewhat Poorly Drained 5.5 white, pink to deep rose, fruit inconspicuous
and poisonous to both humans and animals
in quantity.
RED OSIER DOGWOOD Moderately Well-Drained Fair [4.5-| 4-6 | Good for stream banks, damp soils.
(Cornus stolonifera) to Poorly Drained 6.0
RUGOSA ROSE Droughty to Fair |0.0-[ 3-5 | Stabilizing sand dunes and landscaping.
(Rosa rugosa) Moderately Well-Drained 7.0 Flowers white to pink, fruits red hips in
1-2 years. Food and cover for songbirds
and rabbits. Sprawling growth habit, but
not aggressive.
SHADBUSH (Amelanchier Well-Drained to Fair |5.5-| 3-6 | Natural mass, specimen. Flowers white, fruit
canadensis) Somewhat Poorly Drained 6.5 red to black.

continued
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Figure LP-5 Shrubs for Landscape Planting (con’t)

Al
Common Name g Drainage § Mature
(Botanical Name) E Tolerance e Height

o = in Ft.

3 ]
SHORE JUNIPER “EMERALD | E | Droughty to Fair |5.0- 1 Stabilizing sand dunes and sandy road
SEA” (Juniperus conferta) Well-Drained 6.0 banks. Flowers and fruits inconspicuous.
SIEBOLD FORSYTHIA D | Droughty to Poor |4.5-| 4-6 | Over used. Flowers yellow, fruit
(Forsythia suspensa seibold) Well-Drained 6.0 inconspicuous.
SWEETFERN (Comptonia D | Droughty to Fair [5.0-| 3-4 | Natural masses. Flowers inconspicuous.
peregrina) Moderately Well-Drained 6.0
SWEET PEPPERBUSH D | Moderately Well-Drained Good |5.5-| 3-8 | Borders and hedges. Flowers white, fruit
(Clethra alnifolia) to Poorly Drained 6.5 inconspicuous.
WINTERBERRY D | Well-Drained Fair [5.0-] 10 Ornamental screens. Flowers inconspicuous,
(llex verticillata) to Poorly Drained 6.0 fruits red berries in 3-4 years. Winter food

for songbirds.

WYTHEROD VIBURNUM D | Well-Drained to Good |5.5-] 4-6 | Natural mass. Flowers white, fruit green to
(Viburnum cassinoides) Somewhat Poorly Drained 6.5 black. Very showy in fall.

1 E-Evergreen

Source: USDA-NRCS

D-Deciduous
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Figure LP-6 Vines and Ground Covers for Landscape Planting

Common Name Drainage Characteristics
(Botanical Name) Tolerance
BEARBERRY Droughty to Well Good | 4.5-6.0 | Trailing groundcover. Low-fertility sandy
(Arctostaphylos uva-ursi) Drained areas, dunes, flowers inconspicuous. Set
plants 18 in. apart for cover in 2-4 years.
BUGLEWEED Well Drained to Excl. 6.0-7.5 | Small, low-growing broad-leafed herbaceous
(Ajuga reptans) Moderately Well Drained plants, in bronze or green, flowers blue,
white or red spiles. Set plants 1 ft. apart for
cover in 1 year.
CROWN VETCH Droughty to Fair 4.0-7.5 | Slow growing, 1-2 ft. high. Prefers sun, 2-3
(Coronilla varia) Moderately Well Drained years to form a cover. Flowers pink.
DAYLILY Droughty to Fair 6.0-8.0 | Grass-like foliage, flowers orange, showy.
(Hemerocallis fulva) Poorly Drained Unusually adaptable and free of pests and
disease.
DUSTY MILLER (Beach Droughty to Poor | 6.0-7.5 | Silvery foliage, 1-2 ft. tall, flowers inconspic-
Wormwood) Well Drained uous. Spreads by underground stems.
(Artemisia stelleriana) Stabilizing groundcover on coastal dunes. Set
plants 2 ft. apart for cover in 2 years.
ENGLISH IVY Droughty to Good | 6.0-8.0 | Low maintenance vine for large areas, flow-
(Hedera belix) Moderately Well Drained ers inconspicuous. Will climb on trees, walls,
etc. Set plants or rooted cuttings 1 ft. apart
for cover in 2 years.
LILY-OF-THE-VALLEY Droughty to Excl. 4.5-6.0 | Low maintenance cover for partial or full
(Convallaria majalis) Somewhat Poorly shade, flowers fragrant white bells on short
Drained stalks. Set plants 1 ft. apart for cover in 2-3
years.
LILY-TURF Droughty to Good | 4.5-6.0 | Grass-like low maintenance cover for
(Liriope specata,) Poorly Drained droughty, infertile soils. Spreads by under-
ground stems. Available in variegated form.
Set plants 6-12 in. apart for cover in 2 years.
PACHYSANDRA Well Drained to Excl. 4.5-5.5 | Low-growing, attractive cover for borders
(Pachysandra terminalis) Moderately Well Drained and as lawn substitute under trees and other
shady areas. Flowers small white spikes. Set
plants 1 ft. apart for cover in 1-2 years.
PERIWINKLE (Vinca) Well Drained to Excl. 6.0-7.5 | Lawn substitute for shady areas. Small blue
(Vinca minor) Moderately Well Drained flowers. Spreads by stolons; not aggressive.
Grows in full sun as well as shade. Set
plants 1 ft. apart for cover in 1-2 years.
SMALL-LEAVED Well Drained to Fair 6.0-7.0 | Prostrate shrub, tiny white flowers. Informal
COTONEASTER Moderately Well Drained cover for large areas. Set plants 2 ft. apart
(Cotoneaster microphylla) for cover in 2 years.
VIRGINIA CREEPER Droughty to Fair 5.0-7.5 | Ground cover for dunes and other dry areas;
(Parthenocissus Well Drained will climb trees. Flowers inconspicuous.
quinquefolia) Attractive crimson foliage in fall. Berries
eaten by songbirds. Set plants 18" apart for
cover in 1-2 years.

1 E-Evergreen D-Deciduous

Source: USDA-NRCS
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Figure LP-7 Planting Bare Root Stock

. Insert bar at angle shown and push forward to upright position.
. Remove bar and place seedling at correct depth.

. Insert bar two inches toward planter from seedling.

. Pull bar toward planter firming soil at bottom of roots.

. Push bar forward from planter firming soil at top of roots.

. Fill in last hole by stamping with heel.

. Firm soil around seedling with feet.

. Test planting by pulling lightly on seedling.

O NOUVTHAE WN —

Correct Incorrect Incorrect Incorrect Incorrect

. Don’t expose roots to air during freeze or plant in frozen ground.
. Don’t bend roots so that they grow upwards out of the ground.

. Plant seedlings upright — not at an angle.

. Always plant in soil — never loose leaves or debris. Pack soil tightly.

S J

Source: Virginia Erosion and Sediment Control Handbook, 1992.

an o p
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1. Scope
This standard details the procedures for:

1. Cutting, pruning, and disposal of trees, tree parts and other woody vegetation
within Right-of-Way (“ROW?") areas requiring clearing; the Conductor Clearance
Zone and Side Zones.

2. Structure Clearing Areas and access routes on or to the ROW.

3. Cutting, trimming and disposal of danger trees located outside the construction
clearing limits.

Contract clearing scopes vary depending upon the classification of the area to be
cleared. Contract drawings will designate two categories of Clearing Areas; the
Conductor Clearance Zone and Side Zones.

This standard applies to vegetation management work in support of new construction
projects in Northeast Utilities (NU) transmission rights-of-way in Connecticut, Western
Massachusetts and New Hampshire.

2. Regulations and Related Codes and Standards

A. OTRM 030 - Right-of-Way Vegetation Initial Clearance Standard for 115kV and 345-
kV Transmission Lines

B. Occupational Health and Safety Regulations (29 CFR 1910.269 and ANSI Z-133)
C. OTRM 222 - Operation of Equipment on NU Rights-of-Way

3. Responsibilities

A. NU is responsible for clearly defining the scope and boundaries of the vegetation
management activities.

B. NU is responsible for providing and identifying access routes to the work site.

C. NU is responsible for identifying environmentally sensitive areas such as wetlands,
priority habitat and water supply areas.

D. The contractor is responsible for conducting vegetation management activities in
accordance with this standard and all applicable federal, state and local regulations.

4. Definitions

For further illustration of definitions 3.A through 3.K, see OTRM 030 Figures A through C
and V-1 through V-6

A. Clearing Area — The work area, which includes a central Conductor Clearance Zone
flanked by two Side Zones.

B. Conductor Clearance Zone — Areas normally located along the center portion of the
width to be cleared that includes the structures and areas beneath the conductors.
The width varies with the type of structure to be installed. Contract drawings provide
details of the locations of t he conductor clearance zones.

Vegetation Clearing Procedures and Practices for Transmission Line Sections
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C. Side Zones — Areas adjoining the Conductor Clearance Zone to the edge of the
cleared limits of the right-of-way to provide for clearances between conductors and
vegetation. Contract drawings provide details of the locations of side zones.

D. Water Supply Area — Areas owned or controlled by a public or private water supply

agency for water supply purposes.

E. Tree — A woody plant normally maturing at 20 feet or more in height, usually with a
single trunk un-branched for several feet above the ground, with a definite crown.

F. Danger Tree — Any tree located outside the limits of clearing shown on the drawing
identified by NU'’s representative, which could endanger the transmission line by

falling closer than 6 feet to the normal 60°F sag position of a conductor.

G. ROW Access Route — Routes within the limits of the right-of-way generally but not
necessarily within the area to be cleared, to which construction traffic is to be
confined. This route shall be cleared for a width of 15 feet in the manner specified

within the project documents.

H. Off-ROW Access Route — Routes outside of the limits of the ROW on private property
for which rights have been or will be obtained. Such routes provide shortened access
from public highways or circumvent obstacles on the ROW. This route shall be
cleared for a width of 15 feet in a manner specified elsewhere.

I. Structure Clearing Area — Area that is required for the installation, equipment set up
or removal work, within the conductor clearing area as shown in OTRM 030 Figure C.

J. 60° Sag Position — Conductor design elevation at any given point at 60°F — no wind.

K. Maximum Hot Sag Position — Conductor elevation at any given point under
emergency high temperature operation 285°F unless otherwise noted on project

profile drawings.

5. General Requirements

A. Access to and along the ROW

NU has acquired entry and access rights to the ROW covering the project as stated
elsewhere in the contract documents. The contractor shall obtain the approval of NU’s
representative prior to the clearing and use of each section of access routes.

The normal access to any job site is along NU's ROW from the intersection with the
nearest public way. The ROW Development and Management (D & M) Plan for the
project, which is a part of the contract drawings, establishes the location of access
roads along the ROW. The contractor shall confine all travel within the ROW to the
routes designated on the D & M plan. Alternative access routes shall not be used
without the approval of NU’s representative, who will ascertain if any additional
regulatory approval is required before use. Use of alternative access will typically

result in NU’s re-designation of identified access routes.

Temporary rights of access over adjacent land may also be indicated on the drawings
or subsequently be available via NU’s representative or construction manager. The
contractor shall strictly observe established conditions attendant to the use of any

temporary rights.

Vegetation Clearing Procedures and Practices for Transmission Line Sections
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Continuing negotiations with property owners and regulatory authorities may result in
access roads being located other than shown on the contract drawings. NU's
representative or construction manager shall instruct the contractor regarding such
changes. The contractor shall make no access route changes except on the
instruction of NU'’s representative.

B. Site Location

NU will flag the limits of clearing work to be done by the contractor; this shall include
the limits of the clearing areas on the ROW and the location of all access routes,
structures, Conductor Clearing Areas and Side Zones. NU will identify individual trees
that have been approved by NU’s representative to remain and mark them for
preservation. The contractor shall confirm the location of all access routes both on
and off the ROW with NU’s representative before commencing work or making entry
into a new work area.

The contractor shall preserve these field markings established by NU for the duration
of the project. The contractor is further responsible to preserve and leave undisturbed
all permanent property monuments.

C. Contact with Property Owners and the Public

Property owners along the ROW will be advised by NU’s representative or construction
manager of the nature of the work to be conducted on the ROW in advance of any
contractor entry. All subsequent contacts with property owners on or adjacent to the
ROW and access routes will be established by or with the prior specific permission of
NU’s representative. The contractor shall immediately advise NU’s representative of
any inquires or complaints made by property owners during the progress of the work.

NU reserves unto itself the responsibility for public relations. The contractor shall
make no statements regarding the work in progress. The contractor shall refer to NU’s
representative any interest in the work expressed by individuals or groups for the
general public.

D. Regulatory Aspects

NU has general environmental obligations as well as specific development and
management (D & M) plan obligations relative to the overall construction of the
transmission line. As applied to the work under this specification, these obligations
bear on the elimination or reduction of adverse environmental effects on desirable
vegetation, fish, wildlife, forests, water purity, and water resources.

Stream crossings with equipment shall only be performed in a manner consistent with
the D & M plan to avoid disturbance of stream banks and stream bottoms, which would
result in siltation.

Where a wet area must be traversed by an access road or other construction, careful
provision must be made to assure that surface and subsurface drainage is not
impaired. The contractor shall repair any disturbance to natural drainage caused by
the contractor’s operation to the equivalent of the original condition.

The contractor shall take special care when moving equipment to prevent erosion on
slopes leading to wetland areas. Disturbed surfaces caused by the contractor’s

Vegetation Clearing Procedures and Practices for Transmission Line Sections
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operation which may lead to erosion or siltation shall be quickly repaired to the
equivalent original condition by the contractor.

Any storage yards for trucks, equipment, etc, shall be located as far as practical away
from stream and wetland buffer zones to minimize the potential adverse effects on
these resources. The recommended distance for storage of equipment is 100 feet
from the edge of any stream or wetland.

The statements above shall serve to advise the contractor of the scope and character
of any Environmental Protections for which he shall be responsible.

The conduct of the work may be monitored by representatives of appropriate
regulatory agencies. All contacts with such agencies and their representatives will be
initiated by or referred to NU’s representative.

E. Contractor’s Field Headquarters

NU has made no provision for a contractor’s field headquarters near the right-or-way.
The contractor shall make their own provisions for a field reporting headquarters off
the ROW and the cost thereof shall be included as part of their operating overhead.
The cost of the contractor’s field reporting headquarters shall not be separately billed
to tNU. The contractor shall obtain the approval of NU’s representative as to the
location of any field reporting headquarters.

F. Fences

No fence on the ROW or crossing access routes may be cut without permission of
NU’s representative. Fences cut for any temporary purpose shall be repaired
immediately upon completion of that purpose.

Gates may exist or be required along the ROW. The contractor shall furnish and
install such gates as NU'’s representative may direct as an extra cost to NU.

The contractor shall keep closed except when moving personnel and equipment, all
fence openings or gates. Particular care shall be taken to see that livestock are not
allowed out of their intended bounds. The contractor is responsible for all
consequential damages arising out of livestock being allowed out of their intended
bounds or unauthorized access and damage from the general public as a result of
their activities.

G. Overhead Electric Lines

Overhead lines energized at various voltages may be located within the ROW, cross
the ROW and/or be parallel to the ROW at various locations. Such lines shall be
considered energized at all times.

When in proximity to any overhead line:

1) The contractor is responsible to alert their people to the energized potential
electrical hazard

2) The contractor is independently responsible to train maintain working clearance
required b Occupational Health and Safety Regulations (29 CFR 1910.269 and
ANSI Z-133)

3) The contractor shall further respond to applicable requirements of NU’s safety
manual as NU’s representative may direct.

Vegetation Clearing Procedures and Practices for Transmission Line Sections
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Should conditions develop where the performance of the work and overhead lines on
the ROW are in conflict, the contractor shall not proceed with the work until after the
situation has been reviewed with NU’s representative and all appropriate
arrangements to address safety concerns or corrective actions made by the
contractor.

During ROW clearing operations, including travel to and from worksites, the
contractor shall set up equipment and arrange procedures to maintain safe vertical
and horizontal clearances in accordance with OTRM 222. Elevating equipment shall
be positioned in a manner and location so that the operation of this equipment would
not violate NU'’s requirements or safety regulations.

In any case, where equipment must be positioned so that it is capable of contacting
any conductors, NU’s representative may require that the work proceed under NU’s
protective tagging system. In such cases, NU'’s representative shall define to the
contractor whether the application of the protective tagging system provides an
energized or de-energized line, and if energized, the limits of the protection provided.

. Water Supply Areas

NU will show on the project drawings where any portion of the work falls within a
public water supply watershed or well field. It is the contractor’s responsibility in a
water supply area to:

1) Immediately remove any litter originating with his operations
2) Provide commercial toilet service for the control and removal of wastes

3) Ensure proper storage and containment of all chemicals and petroleum products.
Prevent the spillage of any chemical or petroleum products. In the event of a
spill, the contractor shall immediately report the spill to NU’s representative to
initiate the necessary regulatory notifications and corrective action. Payment
under the contract documents shall not be made for the work and materials
expended to accomplish the required spill cleanup and rehabilitation.

Wetlands

Wetland areas designated on the plans or drawings shall be avoided to the extent
practical and all activities within or adjacent to wetland areas shall follow the
prescribed procedures or practices to be followed when working within or in close
proximity to these areas.

1) Heavy machinery or equipment shall not be used in wetland areas

2) All vegetative debris must be removed immediately from wetland areas.

3) Storing of equipment and refueling shall not be allowed within 100 feet of any
designated wetland boundary.

4) Prevent the spillage of any chemical or petroleum products. In the event of a
spill, the contractor shall immediately report the spill to NU’s representative to
initiate the necessary regulatory notifications and corrective action. Payment

under the contract documents shall not be made for the work and materials
expended to accomplish the required spill cleanup and rehabilitation.

J. Priority Habitat

Vegetation Clearing Procedures and Practices for Transmission Line Sections
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Priority habitat areas that are designated on the patrol map drawings shall have all
work conform to the restrictions for work within these areas taking into account the
species to be protected and the timing of such work if time restrictions are required.

1) Contractor shall adhere to any restrictions or management practices required in
the priority habitat areas as designated on the patrol map drawings.

2) Timing of work shall be scheduled to minimize disturbance (including vegetation
removal, excavations and grading) within the priority habitat areas and in
accordance with the management restrictions or requirements.

3) Areas where work shall not be performed must be fenced off or flagged to avoid
any unintentional disturbance

K. Herbicide Treatments

Herbicides are not usually applied within the scope or during the schedule of work
under a ROW clearing specifications. Any unusual case, which is an exception to
this generality, shall be specified elsewhere in the contract documents.

6. Cutting
A. General Requirements

1) Stump Height - All stumps except those within access route areas shall be cut to
a height above ground of not more than one-half the stump diameter. However,
in no case shall stumps be left higher than 10” on the uphill side unless used as a
support for a fence or for removal in areas where stumps will be removed. Within
the Conductor Clearance Zone, all access routes and at all Structure Clearing
Areas stumps shall be cut to within 3” of the ground. Stumps in developed lawn
areas shall be ground to 6” below the surface, covered with 6” of soil, seeded,
and mulched.

2) Cordwood — Where specifically designated on the drawings or in the Special
Conditions, cordwood shall be cut in four (4) foot lengths and piled in accordance
with the Disposal section.

3) Tree-length Logs — All logs not designated for use as cordwood shall be limbed-
out into tree-length logs and disposed of as indicated in the Disposal section.
The contractor may elect to cut the logs into shorter lengths.

4) Brush — The remaining limbed-out branches and small stems measuring less
than 3" in diameter on the large end are designated “brush” and shall be
disposed of as indicated in the Disposal section.

5) Danger Trees — NU’s representative shall designate removal of certain danger
trees situated outside the limits of clearing shown on the drawings for which
rights of removal have been obtained. These trees shall be removed and
disposed of under the same provisions of the contract documents applying to
these activities on the adjacent cleared ROW. Re-inspection of the ROW after
the initial removal of marked danger trees may result in NU'’s representative
marking additional danger trees for removal.

6) Prohibitive Cutting — The contractor shall not remove trees outside the limits of
clearing shown on the drawings unless marked by NU’s representative as a
danger tree to be removed or in an Off-ROW Access Route marked by NU’s
representative.

Vegetation Clearing Procedures and Practices for Transmission Line Sections
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B. Cutting Areas

1)

2)

Conductor Clearance Zone — Within these areas all tall-maturing tree species as
well as low growing shrub species shall be cut in order to provide a clear and
accessible area for the construction of the new facilities.

Side Zones — Within these areas all tall-maturing tree species shall be removed.
Where the density of trees to be removed in a given area will allow practical
preservation of specimens in good condition, NU’s representative will preserve
low-growing desirable species listed under OTRM 030 Appendix 1 and Appendix
2 to the extent practical. This will be allowed where vegetation to be preserved
will not impinge upon the clearance envelope nor with construction, maintenance
or operation of the proposed transmission line.

C. Pruning Practices — Trimming shall be accomplished in accordance with proper
arboricultural practices and follow the guidelines established under ANSI Z-133;

1)
2)
3)
4)

5)

When cutting back or topping trees, drop crotch trimming shall be used as much
as possible and avoid cutting back to small suckers.

In general reduction of size (cut back or topping) not more than 1/3 of the total
area should be reduced at a single operation.

All cuts shall be made sufficiently close to the parent stem so that healing can
readily start under normal conditions.

All limbs 1 inch in diameter (size of a quarter) or over must be pre-cut to prevent
splitting.

Trees showing visible signs of disease or damage shall be reported to NU, who
will decide whether they will be trimmed or removed.

7. Disposal
A. General

1)

2)

3)

4)

Techniques — Disposal technigues will be as hereinafter specified or as may be
more explicitly called for on the drawings or plans at a specific location.

Fallen Trees and Limbs — All trees and limbs in the proposed clearing area,
which have fallen or were cut prior to the clearing of the ROW shall be
considered part of the contract and disposed of accordingly. This does not apply
to cuttings that were stacked to decay and provide wildlife habitat.

Danger Trees — Danger trees shall be disposed of under the same provisions of
the contract documents that apply to disposal on the adjacent cleared ROW.

Cherry Tree Disposal Precaution — Wilted cherry leaves are poisonous to
livestock, therefore, in areas frequented by livestock any cherry cuttings shall be
disposed of immediately out of reach of livestock.

B. Logs

1)

Tree-Length Logs — Removal of tree length logs in all areas shall be the primary
method of disposal. Tree length logs including shorter lengths and limbs
measuring at least three (3) inches in diameter on the small end shall be
temporarily piled neatly within the cleared portions of the ROW outside the
conductor clearance zone and as near the ROW boundaries as possible.
However, none shall be piled within roads, paths, cleared areas for access roads,
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within 100 feet of a wetland boundary or within 100 feet longitudinally on either
side of an angle point.

Each pile shall be no higher than then (10) feet and no wider on the ground than
sixteen (16) feet. Each pile shall be spaced at least six (6) feet from adjacent log
piles or brush piles.

2) Cordwood — Where specified on the drawings cordwood in four (4) foot lengths
shall be piled in four (4) foot high piles parallel to the sides of the ROW along the
edges of the cleared areas. Single piles of cordwood shall not exceed sixteen
(16) feet in length.

3) Salvageable Wood Products — For those forest products owned by the NU
Operating Subsidiary and for which there is marketable value, NU will estimate
the value of the timber and it shall be the contractor’s responsibility to validate
the value of the timber, to perform the cutting, salvage, and marketing operation
at his sole discretion, and shall be conducted subject to the constraints
expressed below.

a) All forest products cut by the contractor for market become the property of the
contractor and shall be removed from the ROW. Cutting remnants shall be
disposed by either the manner specified for brush disposal at the cutting
location, or when larger than brush size, shall be combined with the disposal
of unmarketable logs in the manner specified for logs at the cutting location.

b) The contractor shall state the scope of their marketing intentions in their
proposal, and shall quote a unit price or prices, which apply to material
actually removed for market. The contractor shall report, subject to
confirmation by NU'’s representative, the materials actually removed from the
ROW.

c) The contractor shall complete his removals for market within 90 days after
cutting. With the expiry of the stated time, all materials then remaining on the
ROW reverts to being NU’s property.

d) The contractor may not conduct sales to the general public at or on the ROW
locations

e) Sawlog measurement shall be based on the international (1/4” kerf) log scale.
Trees cut for sawlogs shall be to a minimum of:

i) 10" tip DIB for hardwoods (deciduous)
i) 6" tip DIB for softwoods (coniferous, including cedar)
Other measurements shall be as follows:
i) Posts — linear foot, 10"DIB maximum
ii) Cordwood — Standard Cord, 4X4X8
iii) Wood Chips — cubic yard
C. Brush

1) Chipping — shall be the primary method of disposal. The chips shall not be left in
piles but shall be spread on the ROW. The maximum depth of fresh chips shall
be no greater than three (3) inches. Avoid burying desirable low-growing shrubs
such as lowbush blueberries as practicable. Chips shall not be placed within
access roads, structure-clearing areas, or within defined wetlands.

Vegetation Clearing Procedures and Practices for Transmission Line Sections

Northeast Utilities Construction OTRM 230 Rev. 2
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2) Piling — to the extent, may be allowed as method of disposal in some areas if
noted on the Development and Management Plan. Brush shall be piled within
the same cleared areas as the log piles. Each brush pile shall be no higher than
four (4) feet and no longer than sixteen (16) feet on its maximum horizontal
dimension. Each brush pile shall be separated from any other brush or log pile
by at least six (6) feet. Care shall be taken not to pile within the Conductor
Clearance zone or within 100 feet longitudinally in both directions from an angle
point.

D. Burying

Burying of vegetative debris is not permitted as a means of disposal
E. Burning

Burning is not permitted as a method of disposal.

8. Deviations

This standard sets forth the current NU 'best practices' for most applications of this
subject matter. Therefore, deviation from this standard is generally not permitted.
However, in unique instances a user may submit a written deviation request including
justification to the listed Subject Matter Expert (SME). The SME must approve or deny
the request in writing prior to the user commencing any non-standard activities. The
SME may consult with his/her supervisor, co-SME if any and co-SME supervisor, and
subsequently must copy any approval to them.

9. Cognizant Engineering Group

Transmission Line & Civil Engineering- CT/MA
Transmission Engineering- NH
Transmission Vegetation Management- CT/MA/NH

Refer to Master Standards List (MSL) for the names of the current approving manager(s)
and SME(s).

Revision History

Rev.0 — original issue 8/22/2006

Rev 1 — Complete rewrite to comply with new national standards 7/29/2008

Rev.2 —Revision to update to format currently in use. Added new Section 3 “Responsibilities”, Section 5.J “Priority Habitats, and
Section 9 “Cognizant Engineering Groups”. 08/19/2013

Vegetation Clearing Procedures and Practices for Transmission Line Sections
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1. Scope

This standard provides guidelines for design considerations associated with structure
workspaces and access areas required to support the installation of new or modifications to
existing overhead transmission lines along right-of-way within the NU transmission system.

2. Regulations and Related Codes and Standards

A.

OTRM 011 - Transmission Line Spacing on Right of Way

B. OTRM 221 — Transmission Line Construction- General
C.
D

. Northeast Utilities Construction Best Management Practices

OTRM 231 — Structure Worksite and Access Areas

3. Responsibilities

A.

The Transmission Lines Engineer/Designer shall consider personnel and equipment access
to work areas and the work space required within work areas when planning and designing
transmission line projects.

4. Worksite Access

A.

Personnel and equipment access to all required work locations along a right of way shall be
considered during the design phase of a project.

Access roads should typically be 15 feet wide, with a 12 foot wide travel portion plus adjacent
shoulder areas.

Access roads should avoid wetlands where ever possible.

Repair and restoration of existing overgrown road system is usually preferable to building
new access roads.

New access roads to be constructed for a project, or exiting roads which will be utilized shall
be shown on the Development and Management (D & M) Plan.

5. Structure Worksite

A.

The work area around each project work site required to efficiently and safely accomplish all
project tasks shall be considered during the design phase of a project. When determining the
work area requirements, the following shall be considered:

1) Type of structure (refer to 5.D below)

2) Site characteristics

3) Construction method.

4) Set up and work space for cranes and/or bucket trucks.

5) The need to use crane mats to support equipment outrigger weights.
6) Lay down space.

Structure Worksite and Access Areas

Northeast Utilities Des;i OTRM 031 Rev. 1
Approved by: KMS (CT/MA), JJJ (NH) esign Page 1 of 7 01/28/2011
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7) Parking for workers vehicles.

B. New structures should be located near existing structures and work spaces associated with
both structures should be overlapped (shared) to the extent practical..

C. Wire pulling sites shall not be located in wetland areas, wherever possible.

D. Typical work areas for commonly used structures are provided below:

1) Most commonly used H-frames and steel monopoles typically require approximately
5,000 square feet of work space. Refer to Figure 1

2) Larger structures typically used at right of way directional changes require approximately
7,500 to upwards of 20,000 square feet, depending on the magnitude of the angle of the
directional change and the size of the structure. Refer to Figures 2 & 3.

3) Structure removal will typically require a minimum of 2,500 square feet. Refer to Figure
4.

4) Figure 5 provides general information about subsurface foundation dimensions.

E. Final selection of structure types and final locations will be subject to state/local siting agency
review and approval prior to the start of construction.

6. Deviations

This standard sets forth the current NU 'best practices' for most applications of this subject
matter. Therefore, deviation from this standard is generally not permitted. However, in unique
instances a user may submit a written deviation request including justification to the listed
Subject Matter Expert (SME). The SME must approve or deny the request in writing prior to the
user commencing any non-standard activities. The SME may consult with his/her supervisor, co-
SME if any and co-SME supervisor, and subsequently must copy any approval to them.

7. Cognizant Engineering Group

Substation Engineering

Refer to Master Standards List (MSL) for the names of the current approving manager(s) and
SME(s).

Revision History
Rev. 0 — Original Issue 8/22/2006

Rev. 1 — Reformatted. 1/28/2011

Structure Worksite and Access Areas
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1. Scope

This standard provides guidelines for the construction of access gates and fences
required for the control of vehicular access to Northeast Utilities transmission rights-of-
way.

2. Reqgulations and Related Codes and Standards

A.
B.
C.

D.

ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates
ASTM C 94/C 94M — Standard Specification for Ready-Mixed Concrete
OTRM 081 - Evaluation of Stationary Conducting Objects in ROW (CL&P / WMECo

Only)

OTRM 231.0 - Access Roads and Structure Work Sites

3. Responsibilities

A. The gate and fence installation contractor is responsible for providing all labor,
equipment and material required for the installation of right-of-way gates and fences.

B.

Northeast Utilities engineering is responsible for evaluating any fence to be installed
in the transmission right-of-way to determine if grounding of the fence is required and
to provide grounding details, if necessary.

4. Construction

A. Gate Construction
1) General criteria

a)

b)

c)

d)

All gates are to be constructed in a workmanlike manner and are subject to
the approval of Northeast Utilities.

Gates shall be installed in existing fences and stone walls which cross the
right-of-way where shown in the Development and Management (D&M) Plan
and as directed by Northeast Utilities.

When it becomes necessary to make an opening in a stone fence, the fence
shall be taken down and reassembled when the opening is no longer
required. Refer to the D&M Plan for details.

When a gate is to be locked, Northeast Utilities and the Contractor and any
Subcontractor shall each supply their own padlock and connect them in such
a way that opening any single lock will unlock the gate.

2) Wooden Posts

a) Cedar posts shall be used for all gate posts and braces, if cedar posts
become unavailable then treated pine posts shall be used.
b) Treated posts shall be commercially pressure-treated, with a minimum
penetration of three-fourths inch (3/4") radially.
c) Shall be long enough to be set 42" in a concrete footing which extends 54"
below grade.
Fences and Gates
Northeast Utilities : OTRM 231.1 Rev 1
Approved by: KMS (CT/MA), JJJ (NH) Construction Page 1 of 6 08/09/2013
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d) Standard wooden posts shall have a minimum top diameter of four inches
(4%).

e) If any fence posts are cut off or gained, the exposed portions shall be treated
with preservative.

f) Use of live trees in lieu of posts is not allowed.

g) Wooden or twisted-wire stays, as specified by Northeast Utilities, shall be
installed per the Drawings.

3) Steel Posts

a) Shall be long enough to be set 42" in a concrete footing which extends 54"
below grade.

b) Shall be filled with concrete and crowned to prevent water collection.
c) Shall be the following sizes for the listed gate widths:

Width of Nominal Dia. Outside Dia.
Gate Leaf In Inches In Inches
Up to 6’ wide 21/2 2.875
Over 6’ to 12’ 31/2 4

Over 12’ to 18'. 6 6.625

4) Gates
a) A single gate shall be used for openings 16 feet or less.
b) A double gate configuration shall be used for openings greater than 16 feet.

c) The upper gate hinge shall be installed with the pin facing upward and the
lower gate hinge with the pin facing downward, to prevent the removal of the
gate leaf by lifting.

d) All gates shall swing outward except where otherwise specified.

e) Maximum separation between the two gate leaves in closed position 2-3/4
inches.

f) See Attachment A for gate examples.

B. Fences
1) Fences on the right-of-way may require temporary removal to facilitate work.

a) Openings created in the fences shall be closed by means of access gates, as
described above.

b) Fences shall be maintained to the extent that they retain their intended
usefulness.

¢) Upon completion of work, all fences shall be restored to a condition as good
as or better than that in which they were found, unless specifically authorized
by Northeast Utilities and the property owner to leave access gate in place.

i) Fences shall be reviewed by Northeast Utilities engineering to determine
the grounding requirements in accordance with OTRM 081.

Fences and Gates

Northeast Utilities c . OTRM 231.1 Rev 1
Approved by: KMS (CT/MA), JJJ (NH) onstruction Page 2 of 6 08/09/2013
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i) Permanent grounds shall be installed on fences as directed by Northeast
Utilities engineering.
2) All fencing is to be constructed in a workmanlike manner and are subject to the
approval of Northeast Utilities.

5. Deviations

This standard sets forth the current NU 'best practices' for most applications of this
subject matter. Therefore, deviation from this standard is generally not permitted.
However, in unique instances a user may submit a written deviation request including
justification to the listed Subject Matter Expert (SME). The SME must approve or deny
the request in writing prior to the user commencing any non-standard activities. The SME
may consult with his/her supervisor, co-SME if any and co-SME supervisor, and
subsequently must copy any approval to them.

6. Cognizant Engineering Group

Manager — Transmission Line & Civil Engineering (CT/MA)
Manager — Transmission Engineering (NH)

Refer to Master Standards List (MSL) for the names of the current approving manager(s)
and SME(s).

Revision History
Rev. 0 — Original Issue 2/9/07
Rev. 1 — Reformatted to meet current standards. Updated section 4.A.2. and added new attachments. 08/09/2013

Fences and Gates

Northeast Utilities c . OTRM 231.1 Rev 1
Approved by: KMS (CT/MA), JJJ (NH) onstruction Page 3 of 6 08/09/2013




=
——=

U

Northeasi
Utilities

=R

Northeast Utilities
Overhead Transmission Standards

Attachment A —

Gate Examples

HEAVYWEIGHT GATE, GALVANIZED
H-BRACES TO BE 3" X 3" 11
GAUGE SOUARE TUBING. HOT DIP
GALVAMIZE FOLLOWING
FABRICATION. ALL UNUSED HOLES

TO BE CAPPED WITH ALLMINUM
HOLE COVERS.

DRILL 13/18"8
HOLES FOR HINGE
PINS IN ALL
H-ERACES

NU VER: 02/2012

MOTE: 00 NCT PLACE AMY LOAD
ON BRACE ASSEMBLIES FOR AT
LEAST 72 HOURS FOLLOWING
INSTALLATION

HEAVYWEICHT GATE, CALVANIZED
H-BRACES TO BE 3" X 3" 11
GAUGE SQUARE  TUBING. HOT DIP
GALVANIZE FOLLOWING
FABRICATION. ALL UNUSED HOLES

Jl T0 BE CAPPED WITH ALUMINUM
HOLE COVERS.

DRILL 13/16"8 HOLES

FOR HINGE PINS IN

ALL H-BRACES

DOUBLE PIPE GATE

MOTE: 00 NOT PLACE ANY LOAD
ON BRACE ASSEMBLIES FOR AT

BAINTING NOTE:

SAFETY YELLOW

—ALL GATES TO BE PAINTED WITH
APPLIED TO BOTH SIDES

LEAST 72 HOURS FOLLOWING
INSTALLATION

WITH REFLECTIVE TAPE

CAP VERTICAL MEMEERS WITH
CONCRETE. CROWN CONCRETE CN
TOP OF MEMBER TO PREVENT

WAIER FROM COLLECTING. K

CREATE PFLUG WITH PAPER

DETAIL 1
METHOD FOR SEALING VERTICAL MEMBERS

7/23/2013 12:51 PM — hamilrr — K:\Engineering\Transmission Engineering\TRANS\Standards\231 OTRM\row_gate—1.dwg — As Built

-1

£ . | Northeast Utilities Service Co.
%‘$ - NORTHEAST UTILITIES SERVICE CO.
[™ STANDARD CL&P & WMECO
TYPICAL RO.W. ACCESS GATES FOR LOW OFF ROAD TRAFFIC AREAS
EXAMPLE 1
B RRH CHD ECI (AP (23
I_ﬁ /313 W= 3313 oK |ﬁ
Im: NS, SIE A FELD BOOK & PACES
AR Y - RE DR
IEWIEEF‘I“““ "= _ SK-ROW-GATE-1
Fences and Gates
Northeast Utilities C tructi OTRM 231.1 Rev 1
Approved by: KMS (CT/MA), J3J (NH) onstruction Page 4 of 6 08/09/2013
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NU VER: 02/2012

1.315" 0.0, SCHEDULE
40 LOCK FIN S0UD
HARDEN STEEL

= .
ESR

=

TOP LOCK PLATE - 1/2°

1 3/8" DA HOLE
FOR BOTH TOP &
BOTT. LOCK PLATE.

? 4

=
LOCK PIN COLLAR /
TOP LOCK PLATE

GUSSET PLATE

\

x &7 - HOT ROLLED
MILD STEEL x 9" LONG

3/4'_M_

LOCKING PIN_DETALL

9

3/8"3"x8" BACK PLATE

EOTTOM LOCK PLATE

~ 3/8" % 8" — HOT
ROLLED MILD STEEL
) « 9" LONG

LOCK SHROUMD PIPE

J
\— Lack PosT

LOCK POST - 6 5/87 Q.0.
SCHEDULE 40 GALV. STEEL
FIPE 3'-6" LONG.

GATE DETAIL - 2

PLAN
STEEL DISC - 7° DA, « , .
172" THICK HOT ROLLED 13-6 3/4 |
MILD STEEL WITH
GROUNDED EDGES (TYR.) 13'-0 1/8"
HEAD PIPE - & 5/8° GALY. STEEL PIPE TO SLIDE
0.0. SCHEDULE 40 BETWEEN LOCK PLATES
GALV. STEEL PIPE BEFORE INSTALLING 1.315" ISOMETRIC VIEW
6" LONG. 0.0. SCHEDULE 40 LOCK PIN——=—]]
- = "y
g | = NOTES:
) ; S i ~CONTINUQUS WELDS AROUND ALL
2 41/2" 0D. E | JOINTS AND PLATES,
Y SCHEDULE 40 L3 ~WELDS 10 HAVE TENSLE STRENGTH
2E FIPE & 13'-0" LG - OF 60,000 OR 70,000 PSI.
= . ~ALL EDGES TO BE GROUND SMOOTH
ﬁ'a? 4 1/2° 0D. SCHEDULE 40 SUFFICIENTLY TO PREVENT INJURY.
i PIFE x 10'-0" LG o —PAINT TO BE USED - NATIONAL
ale — X < < O - KNOWN BRAND OF OIL BASED
SR AR ER S R v
S N NN ANEAERE AV AN NN NN N ~ALL GATES TO BE PAINTED WITH
= ] 11 Vé’ 2 k’/
CFISIR AN R S s N, e o
1| { Q 11 ? Ze—WELD A PIECE OF STEEL ONIO \//\/j B’ g _ FACES o)
» AN AN ALL EXTERICR SURFACES CF LOCK
= b 1 FACH SIDE NEAR THE BOTTOM DA 2 o
g 1 7l POST & INTERIOR SURFACE OF LOCK
NN 4 TO LOCK POST INTO ’Q\, SHROUD PIPE TO BE BRUSH
? ¥ & o ?\// CONCRETE. (TYP. EACH SIDE) \/7\\\4 ) 4 x PAINTED.
, - y
4o LJ X 22‘/ \"4/4
%/}\}V\ 7 f@é ELEVATION ?,g\% /%//\\V /»\\,//E\tcmmm BACKFILL
SOOI OOV O IO BTH GATE POSTS.
3/8%1 1/2° TALL » 3 1/2°
LONG GUSSET PLATE
LOCK PIN COLLAR

b :

[——FIFE CAF

[™~—B4CcK PLATE
{BFYOND)

SCHEDULE 40. C!-WF‘HER/
INSIDE & CQUTSIDE EDGES

[~——ROUND OR
SOUARE STEEL
SIOCK 1O FIT »
4 7/8° LONG

GATE DETAIL - 1

I,

o .. N |l | '[}lnlclu S - CO.

\

NORTHEAST UTILITIES SERVICE CO.

™=

STANDARD CL&P & WMECO
TYPICAL R.O.W. ACCESS GATES FOR HIGH OFF ROAD TRAFFIC AREAS

7/23/2013 12:50 PM — hamilrr — K:\Engineering\Transmission Engineering\TRANS\Standards\231 OTRM\row_gate-2.dwg — As Built

EXAMPLE 2
Iﬁ_ 7RH D £ [ 3
3 7/23/13 DWTE DATE DATE
h NTS. £ ?IZ:IIJ FELD BOOK & PAGES |_
V-SCALE NTS. [13 RE. DWG
I ) 3751 S 0 4 .3 <3  SK-ROW-GATE:2
Fences and Gates
Northeast Utilities C . OTRM 231.1 Rev 1
Approved by: KMS (CT/MA), J3J (NH) onstruction Page 5 of 6 08/09/2013
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g 1 1/2" « 8" 5L0T lﬁu‘u PLATE ll
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= o= =~
E 1 1/2. I FIELD PLACEMENT AND FLAME CUT
i . B pl | ACCESS HOLE FOR RECESSED
3 3787x 2542417 LONG LOCK. ALSO CUT 4"%7" FLONGATED
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SCOPE

This specification covers the construction of access roads, and maintenance or
improvement of those facilities required to provide for completion of a Northeast Utilities
line construction operations. It also covers establishment of structure work sites and
material storage yards. This specification does not cover the final rehabilitation of the
right-of-way following line construction operations except for the possible removal of
drainage structures as provided for elsewhere and as the Northeast Utilities
Representative may direct.

Access routes will be detailed in the contract drawings (via D&M Plan) and will generally
be established and cleared of substantial vegetation by others prior to road construction.

MATERIAL FURNISHED BY NORTHEAST UTILITIES
Northeast Utilities furnishes no material for the specified work.

Fill material is generally unavailable on the right-of-way. The Contractor shall provide fill
from off the right-of-way sources.

CONTRACTOR'S FIELD HEADQUARTERS

The Contractor shall make his own provisions for the field reporting headquarters and
material storage yards off the right-of-way and the cost thereof shall be included as part
of his operating overhead. The cost of the Contractor's field reporting headquarters shall
not be separately billed to Northeast Utilities. To avoid conflicts with Northeast Utilities
established position in communities in which the project is located the Contractor shall
obtain the approval of the Northeast Utilities Representative for the location of any field
reporting headquarters.

4. PERMITS

A. Northeast Utilities will obtain all state and municipal permits required for the work
except for:

1) The purchase, transportation, storage and use of explosives.

2) Those permits related to the exercise of a construction craft or operation of
construction equipment.

3) Excavation or transportation of off site borrowed materials.

4) Any local permits relating to temporary quarters to be provided by the Contractor.
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B. Where the right-of-way crosses state highways Northeast Utilities will obtain state

permits for work within the highway limits. The Northeast Utilities Representative
shall provide the Contractor with copies of all such permits. The conditions of these
permits shall be observed as conditions of the contract documents.

5. GENERAL REGULATORY REQUIREMENTS

A. Northeast Utilities has general environmental obligations relative to the overall

construction of the transmission line. These requirements bear principally on the
elimination or reduction or adverse environmental effects on fish, wildlife, forests,
water purity and water resources. Areas of particular concern are as follows:

1) Extreme care shall be taken during construction of any access roads to disturb
the ground cover outside or roadway limits as little as possible in order that
resulting siltation of streams will be minimized. Stream crossings with trucks
shall be held to a minimum so as not to cause undue disturbance of stream
banks and stream bottoms which would result in siltation.

2) Where a wet area must be traversed by an access road or other construction
careful provision shall be made to assure that surface and subsurface drainage is
not impaired.

3) Special care shall be taken to prevent erosion on slopes leading to valuable
wetland areas.

4) Any storage yards for trucks and equipment shall be located away from stream
banks to minimize surface disturbance and siltation and to minimize the
possibility of fish kills resulting from spills of preservative etc.

The statements above do not represent the full scope of Northeast Utilities
obligations but shall serve to advise the Contractor of their scope and character.
This advice will be supplemented by further instructions in the field from the
Northeast Utilities Representative. Such instructions will serve to interpret the above
requirements and any additional requirements which may develop with the progress
of the work.

The conduct of the work may be monitored by representatives of appropriate
regulatory agencies. All contacts with such agencies and their representatives will
be initiated by or referred to the Northeast Utilities Representative.

. Where a portion of the work falls within a public water supply watershed as shown on
the drawings it is the Contractor's responsibility to:

1) Immediately remove any litter originating with the operations.
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2) Provide commercial toilet service for the control and removal of wastes.

3) Avoid the spillage of any chemicals or petroleum product and remove completely
all contamination from any such spillage with complete rehabilitation of the
affected area. Payment under the contract documents will not be made for the
work and materials expended to accomplish the required removal and

6. OTHER RIGHT-OF-WAY AND ACCESS CONDITIONS

A. Pro

rehabilitation.

perty Owner Contact

Property owners along the right-of-way will be advised by the Northeast Utilities
Representative of the nature of the work to be conducted on the right-of-way. All
subsequent contacts with property owners on or adjacent to the right-of-way and
access routes will be established by or with the prior specific permission of the
Northeast Utilities Representative. The Contractor shall advise the Northeast
Utilities Representative of any inquiries or complaints made by property owners
during the progress of the work.

B. Fences

No fence in the right-of-way or access routes may be cut or removed without
permission of the Northeast Utilities Representative. Fences cut or removed for any
temporary purpose shall be repaired immediately upon completion of that purpose.

Gates may be required along the right-of-way. The Contractor shall furnish and
install such gates as the Northeast Utilities Representative may direct per
OTRM231.1. The Contractor shall keep closed, except when in actual use, all fence
openings and gates. Particular care shall be taken to see that livestock are not
allowed out of their intended bounds.

C. Survey Markers

Monuments, steel pins, drill holes or other property land markers must not be
disturbed. The Contractor shall not disturb right-of-way location markers. Northeast
Utilities will replace any markers disturbed by the Contractor at the Contractor's
expense.

7. OVERHEAD LINES

Overhead lines energized at various voltages may parallel or cross the right-of-way at
various locations. Such lines will always be considered energized. When work is in
progress in the vicinity of such lines:
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. The Contractor is responsible to alert his people to the energized potential hazard.

. The Contractor is independently responsible to maintain working clearances required
by Occupational Health and Safety Administration regulations and any other state
regulations.

. The Contractor shall further respond to applicable requirements of the Northeast
Utilities safety manual as the Northeast Utilities Representative may direct.

. Should any unusual condition develop where the conduct of the work under this
specification and any overhead line on the right-of-way are in conflict, the Contractor
shall not proceed with the work at that location. Work will only proceed after the
situation has been reviewed with and all appropriate arrangements have been made
with the Northeast Utilities Representative for safe continuation.

8. CONSTRUCTION OF ACCESS ROADS

A. Purpose

Roads shall be constructed for the purpose of providing access for the Northeast
Utilities transmission line construction personnel, equipment and materials to and
along the right-of-way.

. Notifications

The Contractor shall arrange for access to each new section of right-of-way through
the Northeast Utilities Representative at least 24 hours in advance of the required
entry. At that time the presence of temporary permissions and any specific
conditions attached thereto shall be confirmed.

. Route Selection

Access road routes have been selected to prevent degradation of the right-of-way.
The construction of access roads shall:

1) Not violate Northeast Utilities intent to minimize environmental impact and public
relations effects through specified location and limited scope of the work.

2) Not be constructed in locations other than those shown on the drawings without
prior instruction of the Northeast Utilities Representative.

Access roads to the right-of-way which are not shown complete on the drawings will
be located as the Northeast Utilities Representative directs.
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. Clearing

Access routes and structure sites will be cleared by others. No additional clearing
will be done by the Contractor except under the specific direction of the Northeast
Utilities Representative.

. Limitations to Access

The Contractor shall confine all operations to the specified access routes. In the
event that the right-of-way beyond the specified access is damaged by the
Contractor, they are responsible to Northeast Utilities for restoration of the damaged
right-of-way to its original condition and payment under the contract documents shall
not be made for the work or materials required to accomplish that restoration.
Further, such restoration shall not be delayed but shall be accomplished promptly
upon call by the Northeast Utilities Representative. The Contractor shall not take
violation of similar right-of-way restrictions by others as precedent to excuse
themselves from these provisions.

. Off Right-of-Way Access

At various locations, routes of access to the right-of-way have been arranged
through field negotiations for temporary permission which on occasion may be
subject to specific working conditions.

. Extent of Work Required

Prior to work on each and every section of access road the Contractor shall establish

with the Northeast Utilities Representative the extent and specific intent of the work
to be done in that section.

. Constraints

1) Access roads shall be constructed to a quality which generally allows the
unobstructed passage for Northeast Utilities following construction operation.
However, it is Northeast Utilities intent to construct the minimal road consistent
with the stated purpose.

2) Access roads shall be restricted to the 14 foot width provided for in the clearing
operations by others. Subgrading for access roads shall not extend beyond the
space required for the finished road.

3) The following types of access roads may be required:

a) Undisturbed existing grade where natural conditions and the traffic to be
imposed permit.

Access Roads and Structure Work Sites
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b) Asin (a) above with spot stripping to subgrade and/or spot bank run gravel
fill.

c) Continuous bank run gravel fill.
d) Gravel topping over brush laid in access road.

e) Traprock base with gravel topping. Traprock of various size gradations up to
2" to 4" mix as required by site conditions.

f)  Wood slab and gravel, in very soft and wet locations.

The Northeast Utilities Representative shall direct the type of road to be installed
within the various sections on the right-of-way. The Northeast Utilities
Representative shall also direct the depth and/or quantity of materials to be
placed in each type of road and shall rule on the acceptability of the material
provided.

4) The construction of access roads shall not create an impediment to or siltation of
natural drainage. The Contractor shall install corrugated metal culverts in size,
number and location as the Northeast Utilities Representative may direct. As an
alternate, the Northeast Utilities Representative may direct a traprock base to be
laid in minor stream crossings. The Northeast Utilities Representative may direct
the removal of such culverts and crossings upon completion of line construction
operations in that area.

5) Should field conditions warrant the Northeast Utilities Representative may direct
the installation and subsequent removal of traprock siltation filters or desiltation
basins.

6) Access road surfaces shall be blade smooth in the traveled way in preparation
for use by others. Side slopes and any similar new or disturbed surfaces off the
traveled way shall be similarly shaped to avoid an unkempt appearance during
subsequent construction operations.

7) In appropriate season, hand seeding of side slopes or similar disturbed areas in
new work may be required as the Northeast Utilities Representative may direct.

I. Road Repair and Maintenance
It is to be anticipated that changing seasonal conditions and the experience of

construction operations on such roads will require occasional repair. The Contractor
shall, on all access routes, be responsible for all surfacing, drainage, and other such
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maintenance as may be required for operations whether on or off the transmission line
right-of-way throughout the duration of the project.

Any access road used jointly by the Contractor and a property owner or tenant shall be
maintained during the construction period so as to be passable at all times for vehicles
used by property owner or tenant. At certain locations, access may be through farm
yards or out buildings of the property owners or tenants. At such locations, the
Contractor will be required to exercise care and courtesy in the use of access facilities,
by careful driving of equipment, keeping gates closed, and exercising all reasonable
precautions to prevent damage to property and injury to persons. At the termination of
his work, the Contractor shall be responsible for any necessary repairs to access roads,

fences and gates he has used, on private property, to the satisfaction of the property
owner or tenant. The Contractor shall also make such repairs to public roads and
bridges, or pay for the same, as the public authorities may judge to be his responsibility.

On public roads and bridges, limitations on roads and restrictions on hauling under
adverse road and weather conditions shall be conformed to by the Contractor.

Snow removal shall be the Contractor's responsibility. Snow removal shall be
performed promptly and efficiently by means of suitable equipment whenever
necessary for safety, or as may be directed by Northeast Utilities. Salt shall not be
used without Northeast Utilities approval.

9. STRUCTURE WORK SITES

The Contractor shall prepare a limited work area at each structure site; conforming in all
respects to the D&M Plan.

Revision History

Rev 0 - Original Posted Standard 9/12/05
Rev 1 — Revised to current Standard layout and removing gate and fence information for placement in OTRM 231.100.
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