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7.0 OVERLAND CABLE INSTALLATION
The objective of the overland trenching operations for the Facility is to safely and efficiently
install the HVDC cable within the available right-of-way, minimize the use of land outside of
the available right-of-way and avoid and/or minimize environmental impacts. Over the length of
the overland portion of the Facility the available right-of-way varies in width, grade, which
will require variation of the installation methods. The three primary installation methods will
be traditional trench and spoil method, series trenching method and trenchless installation
method. Variation among these three installation methods will be prescribed based on site
specific evaluations with the EPC Contractor selected by the Certificate Holders and then
identified on the EM&CP Plan and Profile drawings. General descriptions of traditional trench
and spoil installation and series installation are provided in the following sections and trenchless
installation is described in Section 8.0. The installation construction method for each segment of
the Facility will be identified on the EM&CP Plan and Profile drawings.
7.1

PRECONSTRUCTION STUDIES

Preconstruction studies will include identifying available right-of-way construction areas,
identifying structural crossings and verification of landforms along the cable route, including
geotechnical investigations where needed, to determine the geology in the area to be trenched.
These preconstruction studies will be used to identify the areas where various installation methods
will be effective. In addition to preconstruction studies, agreements with the railroads will be
completed to determine protection measures to be utilized to assure the Facility does not interfere
with operations or safety of railroads and highways and the Facility will comply with New
York State’s Dig Safely Program (“One-Call”) notification system, 16 NYCRR Part 753. The
construction work area, specific installation method and site specific details for installation of
the Facility will be identified on the EM&CP Plan and Profile drawings.
7.2

CORRIDOR PREPARATION

A linear work corridor ranging from twenty (20) feet to in excess of fifty (50) feet where rightof-way permits, will first be cleared, grubbed and graded to establish an access path for
subsequent steps. The width of the work corridor prepared will vary based on the selected
installation method for a given section of the overland cable route. Multiple installation methods
and variations of each method will be developed to facilitate installation of the Facility in areas
with limited right-of-way widths. Further description of clearing and grubbing to prepare the
work area is provided in Sections 5.0 and 6.0, respectively.
7.3

TRADITIONAL TRENCH AND SPOIL METHOD

Traditional trench and spoil procedures are typically the most efficient for underground cable
installation. The trench and spoil method involves excavation of the trench by traditional back
hoe or bulldozer from an access road established adjacent to the trench area, segregating and
stockpiling the excavated trench material next to the trench (Figure 7-1). Although typically the
most efficient, this method requires the widest construction corridor.
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Trenching will be conducted in accordance with OSHA’s Technical Manual for open trenching
(i.e., Section V, Chapter 2) and Section 10.1.2.1. The excavated trench will be between 2’6”and
4’ wide and four (4) or five (5) feet deep (depending upon site specific requirements). Figure 72 provides a typical trench cross section when the cable is directly buried while Figure 7-2A
provides the typical trench cross section when the cable is encased in conduit. In all agricultural
areas a minimum depth of forty-eight inches of cover over the Facility is required. In areas
where the depth of soil over bedrock ranges from zero to forty-eight inches, the cable shall
be buried entirely below the top of the bedrock. Material removed from the trench will be
stockpiled next to the trench and segregated as ballast, cinders, topsoil, and subsoil, as appropriate.
Geotextile fabric or similar material may be used where space constraints require layering of
various materials. In locations where the right-of-way limits stockpiling next to the trench,
trench material may be removed from the immediate construction area and stockpiled in an
approved location until backfilling and restoration. Excavated materials stockpiled away from
the immediate excavation will be set back at least one hundred (100) feet from streambanks
and wetlands and will be protected with appropriate erosion and sedimentation controls.
7.3.1

Cable Pulling

Cables of the size and voltage design used on the Facility are supplied spooled on a steel reel. A
suitable trailer or rail car will be used for transporting the cable reel to the pulling sites. The
cable is pulled into the trench or into the conduit off the trailer. If the cable is not to be laid directly
off the trailer, it will be unloaded as close as possible to where it is to be pulled out along the
right-of-way and lowered into the trench at a later time.
For a direct burial installation, the cable corridor is prepared with cable rollers along the ground
surface. The cable reels will be placed on stable ground, firmed up by rock fill and steel plates if
necessary. The cables are pulled by pulling machines placed evenly along the cable route.
Alternatively, for a cable in conduit installation, a nose pull by a winch or continuous bond pull
may be applied. The cable will not be pulled over hard and pointed obstacles, as these could
damage the corrosion protection and/or insulation, nor will the cable be bent more than the
minimum bending radius. An appropriate communication system will be established and tested
for all operators.
During wet weather, operations will be suspended in areas with unstable soil conditions to
prevent potential rutting, erosion, and other site hazards. Any erosion control devices that are
moved or damaged by construction equipment will be replaced or repaired by the end of the
work day or sooner during wet weather.
7.3.2

Length of Open Trench

The length of the open trench for direct burial installation will be determined by the maximum
length of cable that can be transported in a single piece or by the maximum length of cable that
can be pulled, whichever is the least. For land installation, typical segment lengths range from
three tenths (0.3) to six tenths (0.6) miles. For cable in conduit installation typical open trench
lengths are expected between one tenth (0.1) and two tenths (0.2) miles.
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7.3.3

Splicing/Jointing

The number of splices required will be determined either by the maximum length of cable that
can be transported in a single piece or by the maximum length of cable that can be pulled;
whichever is the least. Joints may also be required where trenching methods change and where
there are transitions from underwater to overland cable. Although electrically identical to the
underground cable, underwater cable is armored, has an overall larger diameter, is heavier and
has a larger minimum bend radius. These properties make it more difficult and expensive to
install than underground cable.
Jointing and termination will be performed by skilled jointers according to detailed installation
instructions. The work is performed in a jointing enclosure (“house”) supported on a stable work
base of crushed stone, concrete or suitable native soil. The jointing house controls the ambient
conditions during the splicing operation, including controlled levels of humidity, temperature,
and airborne dust. The jointing house is assembled from pre-constructed modular units that can
be modified in terms of length and width. The units include heating, air conditioners,
dehumidifiers, and lifting equipment such as traverse carriers. Where necessary, the jointing
house and splicing location (“bay”) may include a concrete base and side walls for mechanical
protection and separation from parallel utilities.
7.3.4

Padding and Thermal Cover

To protect the cables, imported or screened on-site material may be used to pad the cables.
Subsequent to cable laying, the trenches will be backfilled with low thermal resistivity uniformly
graded sand or excavatable, low density concrete. In some locations where the risk of dig-in or
damage is higher, a protective concrete layer or steel plate may be installed over the thermal sand
or flowable fill cover above the low thermal resistive backfill material. Excavated material with
boulders and large cobbles removed will then be placed in the trench. Stockpiled trench material
will be replaced in the trench in reverse order and stabilized in accordance with SSESC as
described in Section 4.0. Unsuitable native material (wet clay, silt, organic matter or material
having large cobbles) will be replaced with appropriate backfill. The whole assembly will have a
marker tape placed one (1) to two (2) feet above the cables.
7.3.5

Backfilling

Following cable installation, and placement of thermal cover and top protection, the trench will
be backfilled with screened native material or material imported to the site. These materials will
be tested to ensure they possess the proper thermal characteristics to meet engineering
specifications. The upper portion of the trench will use the native spoil as backfill free of
boulders, large cobbles, foreign matter, or other deleterious materials. Where it is permissible to
open cut roadways, the upper portions of the trench will be backfilled with roadway base
material meeting NYSDOT standard specifications. Any excess natural material, except shot
rock will be spread over the cable trench area or in upland areas within the right-of-way, in a
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manner that does not detrimentally affect pre-existing surface drainage. Excess unnatural road
base material must be disposed of in compliance with all applicable environmental regulations.
Backfilling in agricultural lands in conformance with the agricultural mitigation standards in the
guidance developed by Ag & Mkts (1997) (Section 20.0).
All granular backfill material will be placed when conditions are dry and compacted to the
density required by the cable design. Backfill or fill material will not be placed on surfaces that
are muddy, frozen, or contain frost or ice. Excavated areas will be dewatered pursuant to Section
4.2.3 as required to perform the work and in such a manner as to preserve the undisturbed state
of the approved subgrade material. Flowable fill may be placed by tremie where dewatering is
unsuccessful to create a dry situation. Backfill, fill and site topsoil will either be compacted to
match the surrounding grade or a crown will be left over the trench to accommodate settling.
Railroad ballast and cinder materials will be replaced and spread where it had been removed.
Any contaminated soils removed from a work site may not be used as backfill and shall be
analyzed and disposed of in accordance with the applicable regulations.
After rough grading, the topsoil will be York-raked and seeded, or similarly prepared for an
acceptable vegetative cover. Crowned trenches will be periodically inspected following
restoration, and necessary measures will be taken to restore grade and stabilize the right-of-way.
Backfill will be completed within two (2) days of lowering-in the cable.
7.4

SERIES INSTALLATION METHOD

Series installation involves specialized equipment that excavates and lays the cable in one step.
The series installation method utilizes the trench area as the access for installation equipment,
minimizing the construction work space needed. Following preparation of the work corridor, the
cable would be unreeled and laid along the surface of the corridor by equipment moving along
the corridor, or pulled over blocks along the ground surface. A specialized excavator straddles
the cable and lifts and passes it overhead while excavating the trench; placing the excavated
material on one or both sides of the trench. The cable is then lowered into the trench in one
pass. Series operations can also backfill the trench as the work progresses, but this is most readily
accomplished in areas where the native soil does not have to be replaced with thermal fill.
7.4.1

Cable Pulling

With the series installation method the cable pulling is very similar to the traditional method
described in Section 7.3.1 except that the cable is laid on the surface and not in a trench.
7.4.2

Length of Open Trench

When utilizing the series installation method, the linear length of the open trench will be very
short because backfilling occurs quickly after the cable laying. It is expected that by the end of
each day the trench will be backfilled to a point very close to the excavator. Any excavations
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left open overnight will be marked as a safety precaution. Open excavations at locations such as
roadsides, access roads, or in villages shall be marked with lighting and barricades.
Another alternative installation method includes a process of directly laying the cable and
immediately backfilling it. Use of this method will be limited to locations where thermal backfill
will not be necessary, the soil is stable enough not to require shoring, and the right-of-way width
will allow installation at the required depth without violation of established railroad construction
criteria (theoretical embankment boundaries).
7.4.3

Splicing/Jointing

Jointing and splicing may be performed using two different approaches. The first and most
likely method would use a procedure similar to that of the traditional installation method. The
second approach would leave a short section of trench open, with the ends of the cable exposed
within the open excavation. After the installation operation has moved forward, the splice area
will be prepared to receive the splice house. The splice operation itself is identical to that
previously described. When complete, the splice house and related equipment will be removed
and the pit backfilled.
7.4.4

Padding and Thermal Cover

Padding and thermal cover will be installed in the same manner as in the traditional method
discussed in Section 7.3.4, unless native material is suitable for this use. If native material is
used the trench would be backfilled in the same process as the trench excavation and cable
laying.
7.4.5

Backfilling

Backfilling will occur immediately following placement of low thermal resistive fill and follow
the same procedures as used in the traditional method.
7.5

MECHANICAL ROCK REMOVAL AND BLASTING

During preconstruction studies, areas where rock or ledge may be encountered during
construction will be identified. Rock and ledge encountered above the minimum cable
installation depth will be removed by mechanical equipment if possible. Often the rock surface
has been weathered enough that mechanical removal is possible. Where it is not, three options
exist: evaluation of a more shallow cable installation with enhanced concrete or steel cover
protection, an increase in the amount of cover (if the changed topography is not problematic), or
blasting to achieve the standard depth.
Mechanical removal would be the preferred method of achieving the required burial depth;
however if any blasting is required it will be performed by licensed professionals pursuant to
New York State Department of Labor’s regulations 12 NYCRR Part 39, Possession, Handling,
Storage and Transportation of Explosives, and in strict accordance with guidelines designed to
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control energy release. DPS will be provided with a copy of the blaster’s license prior to any
blasting that might be necessary.
In areas where blasting is anticipated, pre-blast surveys of foundations, underground wells, and
other susceptible in ground and above ground structures will be performed to determine preblasting condition of the structures.
Proper safeguards will be taken to protect personnel and property in the area. Charges will be
kept to the minimum required to break up the rock. Where appropriate, mats made of heavy steel
mesh or other comparable material will be utilized to prevent the scattering of rock and debris.
Blasting will strictly adhere to all industry standards applying to controlled blasting and blast
vibration limits with regard to structures and underground utilities. No fly rock will be allowed
to leave the right-of-way. Blasting in the vicinity of nearby utilities will be coordinated with the
owner, as necessary. Blasted rock will be hauled off-site and disposed of in an appropriate
manner. Details of blasting controls and safety procedures will be specified in the site-specific
EM&CP documents.
In agricultural areas of till over bedrock where blasting is required, the Certificate Holders will
use matting or controlled blasting to limit the dispersion of rock fragments. All blasted rock not
used as backfill will be removed from croplands, haylands, and improved pastures. The till and
topsoil shall be returned in natural sequence to restore the soil profile. Farm owners/operators
will be given timely notice prior to blasting on farm property.
7.5.1

Monitoring and Inspection

A Safety Inspector and Construction Inspector will be present for areas that require blasting. In
addition, an independent consultant will be hired to monitor blasting and the effects of the
blasting on structures, wells and other infrastructure and to investigate claims of damage.
7.5.2

Time Constraints and Notification

Explosives use will be limited to the hours of 9:00 am to one hour before sunset on non-holiday
weekdays, unless otherwise approved by DPS. Fly rock or other airborne debris will be controlled
by heavy steel mesh or other comparable material. DPS staff, NYSDOT, and local and state
public safety officials will be notified at least forty eight (48) hours prior to the initiation
of blasting, and each morning with planned blasting locations. Inhabitants of occupied structures
and farm operators within one- quarter (0.25) mile of the blasting area will be notified at least
forty eight (48) hours before blasting in that area.
7.5.3

Remediation

Any claims of damage from blasting that are documented and verified as having been caused by
such blasting by an independent consultant will be assessed for remediation by the Certificate
Holders.
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7.6

TRENCH PLUGS

After cable installation, permanent sand bag trench plugs will be installed before backfilling
(Figure 7-3). Trench plugs will be installed at the locations shown on the EM&CP Plan and
Profile drawings or as determined by the Environmental Inspector. If not specified, the following
spacing will be used:
Table 7.1
Trench Plug Slope and Spacing Specifications

Slope (%)

Spacing (feet)

<5

No Structure

5-15

300

>15 – 30

200

>30

100

Trench plugs will be installed at the base of slopes adjacent to waterbodies and wetlands and
where needed to avoid draining of a resource area.
7.7

TRENCH DEWATERING

Dewatering of the trench may be required in areas with a high water table or after a heavy rain.
All trench water will be discharged into well-vegetated upland areas or properly constructed
dewatering structures to allow the water to infiltrate back into the ground, thereby minimizing
any long-term impacts on the water table. If trench dewatering is necessary in or near a waterbody
or wetland, the trench water will be discharged into a portable sediment tank or sediment
filter bags (see Section 4.2.4.3 and Figure 7-4) located away from the waterbody to prevent siltladen water from flowing into the waterbody (Section 4.2.4.1).
Any contaminated waters removed from a work site may not be discharged without a SPDES
permit or must be discharged at a waste water treatment plant following chemical analysis.
References - Section 7.0
[OSHA] Occupational Safety and Health Administration. January 20, 1999. OHSA Technical
Manual.
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