Chapter 3 Project Components and
Construction, Operation,
and Maintenance
Activities

This chapter provides awverview of the components of the proposed projedt, =~

and the typical area of disturbance created by these componehiss and acronyms
chapter alsaliscussegroject design activitigsand construction, operation | 5re defined in

and maintenance requirements for the project, includregnoving and Chapter32,
replacing existing transmission linesd listamitigation measures included ag Glossary and
part of the project(see Table 2 at the end of this chapter) Acronyms.

3.1 Easements and Land Purchases

Much of the project area is private property, with some federal atade ownership, and

municipal lands such as land owned by cities, counties, and the Port of Portland. Construction
of the project would require easements (rights for use and access) for transmission line
rights-of-way and access roads in some locati@ms] land purchase®r the substatiors and
substation access road

In general, BPA would need a H#abt-wide right-of-way easement for the new 508V
transmission linenda 50foot-wide easement for new access roads, and would purchgst
about100 acesfor eachnew substationdepending a location In addition, BPA would
purchase rights where needed to remove vegetation off the rigfhvay that could interfere
with the safe operation of the proposed transmission line (see Section Bedeation
Clearing. The 150eet required for the transmission line righf-way is BPA's standard width
for 500-kV transmission line rightsf-way, and is intended to ensure that the line is a safe
distance from other objects and structures such as treaestaunildings. The entire
150-foot-wide right-of-wayrequired for a transmission line could be disturbed by construction
and operation of a new line depending on the existing land use, vegetation,, madi®ther
elements found irthe rightof-way area

The action alternatives require varying amounts of new rigfavay and are described in more
detail in Chapter 4, Proposed Action and Alternatives. Each alternative has specHif-vigiyt
requirements and configurations, including existing rightvay widths available for a new line,

and whether and how a new line could be placed next to, or in place of, an existing line. These
configurations would affect how much new rigbf-way would need to be acquired, and
consequently how many acres might becapied by proposed transmission facilities. For
example, some portions of the West Alternative have space available for a new line within
existing BPA rightf-way next to existing lines, so no new rigiftway would be needed. In
another section of th&Vest Alternative, an existing line could be torn down (removed) and the
new line could be built in its place. No new rigifiwaywould be needed in tisisegment

There are other possible configurations for the action alternatives. In some areas, smigil
amount (such as about f2et) of new rightof-waywould be needed to fithe new lineinto
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existing BPA rightf-way that is now vacant (BPA has an easement, but no line exists). In other
areas, one or more existing lines would need tacbepletely removedand different towers

for these lines and for the new transmission line would be built. In these cases, the existing and
new lines could be carrigdgetheron double- or triple-circuit towers instead of the typical
singlecircuit tower (see Sectio3.2, Transmission Towexs

In locations where the new transmission linght-of-way (typically 158eet wide) and access
roads would be outside an existing BPA rightvay, BPA would purchase easements from the
underlying landowner. Easents for the transmission line would give BPA the rights to
construct, operate, and maintain the line in perpetuity. Although the underlying landowner
would still own and use the property, BIRAs the right to prevent or eliminatany uses of the
transmgsion line rightof-way that are unsafe or might interfere with constructing, operating, or
maintaining the transmission facilities. These restrictions would be part of the legal rights that
BPA would acquire for the transmission line. Easements fositnagsion line access roads

would give BPA legal rights to use the roads to access the line when needed for maintenance
and emergencies.

BPA would purchase the land faproposed substation ahe northernend of the line. BPA

would acquireup to about 100 acres for the proposed substation, with exact acreage depending
on thesubstation siteselected and the substation design. BPA would purchase fee (absolute)
title to this substation property so that it has full ownership rights for the property. BB to

the same for the substation access road or it may just purchase an easement with shared rights
to the use of the road.

At the southern end of the proposed linBPA has been in discussions with the Port of Portland
concerning the purchase of proggrat the Troutdale Reynolds Industrial Park, which is

currently being redeveloped and subdivided by the Port for industrial B&A currently owns
YR 2LINIGS&a +y SEA&AGAY3 adoadl A2y 6GKS ¢ NBdzi R
industrialpark. The Troutdale Substation and surrounding areas sit at an important location for
the regional transmission sgm. Given this importance and the ongoing development of this
area for other usesBPAis interested in purchasing land at tirdlustrialparkto reserve the

option for potentially developingnew or expanded transmission facilitiasthis location in the
future, regardless and independent of whether or not tHe Project is ever builtDiscussions

with the Port have identifiedvto lots (Lots 11 and 12) that could be purchased by BPA. Ifa
decision is made to build thebl Project, one of these two options would be usedtfar project.

As with thesubstation athe northernend of the line BPA would purchase fee (absoluteltit

so that it has full ownership rights for the property.

3.2 Transmission Towers

3.2.1 Tower Types

Generally, BPA is proposing to use singtedoublecircuit 500kV latticesteel towers for the
proposed transmission line (see Fig@r& andinsetbox). In soméocations, triplecircuit

towers are proposed. Typically, the singlecuit 500kV tower would be between 12@nd
275feet tall, depending on terrain and rigltf-way configuration. Doubleircuit towers
between125- and 210-feet tall are proposed whe removing and replacing existing lines would
make room for the new 508V line on existing righaf-way. In some cases, evealter towers
would beneededbecause of steep terrain, to providaifficient distance between the
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conductors and other objecten the groundwhere the proposed line would cross existing
transmission lines, or at river crossings.

Spans between individual towers are typically about
1,150feet long, with about five towers needed for each mile
of line. Towers wold be made of galvanized steel and may | Six types blattice-steel towers
appear shiny for 2 to gears before they dull from could beconstructedfor this
weathering. About 80to 390 transmission towers would be | Project(see Figure 4):
needed for the new transmission line. The actual number ofg singlecircuit (SC) 50@v
towers would depend on the length of the aatialternative | q doublecircuit (DC) 50&kV
selected and the actual span length between towers. q triple-circuit (TC) 50&V

(would hold one 50&kVline
The singlecircuit transmission line towers (except for the few and two 115kVlines)

river crossing towers) would have a delta configuration whef§ SC 34%V
one set of conductors hangs above the other two (see f SC230-kV
Figure3-1). 1 DC 23ekV

Tower Types

Doublecircuit towers would have three sets of conductors on either side of the towsing
the singlecircuit delta configuration towers or using doultecuit towers helps reduce
electricand magnetic field levels (see Chapter 8, Electric aadridtic Fieldsandmaximizes
the use of land withirexistingright-of-way or minimizes needed land for new rigbf-way.
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Figure 3-1 Existing and Proposed BPA Structure and Tower Types
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Two types of towers would be used for both sirglad doublecircuit towers: suspension
towers anddead-end towers(see Figure-2). Suspension towers would be used to hold the
conductors along a straight path. Deadd towers would be used where the line takes a turn
supports a very long span of conductarsenters a substation. Deaghd towers are stronger
and heavier than suspension towers, and more expensive. Most towers proposed for this
project would be suspension towers.

Figure 3-2 500-kV Suspension and Dead-End Towers

Typical Height
120"- 275’

500-kV Single Circuit 500-kV Single Circuit
Suspension Tower Dead-End Tower

The500kV twers at the Columbia River crossing could be upstfet tall (see Figure-3).

The 236kV doublecircuittowers could be abous05-feet tall. Any towers taller than 20€eet
(generally, doublesircuit towers and towrs used at river crossings) and transmission lines
exceeding that height may be considered an obstruction by the Federal Aviation Administration
(FAA). Shorter towers and lines can also be considered obstructions depending on their
proximity to airport unways. As obstructions, they must be marked according to FAA rules,
which may require lighting on each tower and installation of marker balls on the wires that span
the space between the tall towefsee Sectio.4, Overhead Ground Wire and Counterpoise
and3.7, Obstruction Lightingnd Marking. Specific areas that may require marking are
discussed undegach alternative (se€hapter 4 Proposed Action and Alternatives
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3.2.2 Tower Footings

Transmission towers would be securely attached to the ground with footings. Footingteake
and/or concrete placedih the ground at each of the four tower corners. Five types of footings
could be used to secure the towerplate, grillage, rock anchpconcrete shaft, and pile
footings. Most towers on this project would use either plate or grillage footings.

Plate footings aréypicallyused for suspension towers. Thigpicallyconsist of a 400t by
4-foot steel plate buried about Heet deep foreach tower foot.

Grillage footings argypicallyused for deaeend towers. Thetypicallyconsist of a 1500t by
15foot assembly of steel beams that have been weldetholtedtogether and buried 14to
16-feet deep for each towefoot.

Rock anchorsnay berequired when towers are built on solid bedrock located less théseP
below the surface Typically6-inch-diameter holes are drilled into the bedrock about-fEkt
deep and steel anchor rods are secured within the hole with concrete.

Concrete shaft footings are used at river crossings or in areas where towers must sustain a
higher load and require additional support. Concrete shaft footings can bdrbadtid bedrock
or in soils unfavorable for grillage footings. Concrete shaftifigs are engineered columns of
concreteabout 4 to 10feet in diameterandreinforced by steel rods. Footing depth depends on
site-specific engineering requirements.

PFile footings are used in rare situations whes@l strength is weakTypically9 to 25 hrge steel
pilesor beamsare driven into the groundt each footing Steelpiles typicallyl2 inches across
aredriven into the ground 20to 60-feet deep. Thosepilesare then grouped together and
capped with a reinforced concrete pile capeach footing The tower can then be placed atop
the concrete piles.

For plate and grillage footings, a track hoe would be used to excavate an area for the footings.

The excavated area would be at leagegt larger than the plate or grillage foatis to be

installed (if the soil is loose or sandy, then a wider hole may be necessary). If the soil and rock
removed for plate or grillage footings is suitable, it would be used to backfill the excavated area
once the footings are installed. Otherwisajtable soil would be brought in from another

location for backfill.

Forconcrete shaft footings, a drill would be used to make appropriately sized vertical shafts for
the footings. Soil and rock removed for rock anchor or concrete shaft footings witiuta be
spread out onto an approved location or removed from the project area. Once foundations
areset and cured, each tower would be assembled in multiple sectibtize tower site or at
aremote location The tower sections would be flown in andtalked via helicopteor by a
largecrane

3.2.3 Tower Disturbance Areas

Typical tower disturbance areas per tower regardless of footing type have been calculated (see
Table 31). Thesalisturbed aresamounts assume suspension towers are used. EBead

towers would slightly increase the acreag®so, these amounts could be different depending

on terrain,slope,soil or bedrock conditiongccessibilityand other sitespecific characteristics.
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The total area could include disturbance from vehicles, cositn equipment, crane pads, etc
Compacted soils in most of this disturbance area would be brakemd reseeded after project
construction to reestablish close to original conditions. While the area directly below and
immediately next to the tower ialso reseeded, it is considered unavailablenmstother uses
and thereforeis consideredh permanently disturbed area and a permanent impact.

Table 3-1 Typical Transmission Tower Estimated Disturbance Areas (Acres)

Type of Disturbance
B?;,i: r-lt-)c')o\\gs; Permanent Te_rrnO[?A(/)Er}?ry Extraction
Tower Type - Tower Impact | . tpo Footprint/
) after ; Teardown
Area) during . during .
: Construction . Disturbance
Construction Construction
500-kV Singlecircuit 0.52 0.08 0.44 0.52
500-kV Triple- or
double-circuit 0.69 0.08 0.61 --
345KV Singlecircuit 0.52 0.08 0.44 0.52
230kV Singlecircuit 0.69 0.08 0.61 0.43
230-kV Doublecircuit 0.52 0.15 0.37 0.52
115kV Singlecircuit - - - 0.11
115kV Doublecircuit 0.23 0.01 0.22 0.23
Note:
-- Indicates a tower type that would not be removed or constructed as part of this project.

Along existing righof-way in theVancouverCamasWashougalLexington Lewis River, and
Sundiakubstationsite areas, some existing wood poleftame 69-, 115 and 230kV structures
anddoublecircuit 115kV,singlecircuit 57kV,singlecircuit 354kV, singlecircuit 236kV, and
singlecircuit 500kV steel towers would be removed and replaced with a new tower
configuration to make room for the new lirmnd Sundial SubstatiorAlso, fiber optic wood

poles may be needed on the new righftway. In most cases, new towers would be constructed
on the cenerline of the existing line, but not necessarily at the same location as the existing
structures or towers, depending on site conditions and land use.

If existing lines are removed, the entire structure would be remdweitthe towerfooting

would onlybe removedf it interfered with placement of the new tower. Otherwise, when the
structure or tower is removed, that portion of the footing updoot below the surface would
be removed (up to deet deep in agricultural areas). The area disturbed ddnad about
0.1acrewhere wood pole structures are removednd would be about 0.dcrewherelattice-
steel towerswould be removedsee Tabled).

3.2.4 Tower Construction, Columbia River Crossing

Towess at the Columbia River crossing wobleconstructedduring lowwater conditionsand

would notincludein-water construction activitiesDuring lowwater conditions lone Reefthe
reefor islandin the middle of the Columbia River at the river crossing where existing towers are
located)is exposeanough to allow all work to beompkted on land above the water line.
Threetypes of tower footing foundations are proposedile, rock anchoranddrilled concrete

shaft footings Equipment would be transported to theeefusingbargesand tugboatsand
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would be offloaded onto the reefErosion control measures would be used to prevent sediment
and construction materials from entering the river. A barge would be temporarily docked on
lone Reef during foundation constructiomhich isout of the nawgation channelandwould be
anchored by extendingoudsdown to the rivebed.

Towerfootingswould be about 5@eet apart. The cross section would be open to stream flow
andthe round column shapef the footingswould allow for large debris passageol@nn and
framing beam design wouldithstanddebris impacts (large trees) and impacts from small
vessel collisions.

Towers on lone Reef arsgveral towersalong the banks of the Columbia River, Camas Slough,
and the Washougal Rivemould be designed and constructednteet earthquake standards

3.3 Conductors

The wires that carry the electrical current on the transmission line are called conductors. The
line carries three sets of conductors, called phases. Each phase consists dfeadftinree
1.3-inch-diameter conductors held in a triangular configuration by spacer brackets 16 to
20inches apart. Depending ordistancefrom the conductors a bundlemaylook like a

singlewire.

Conductors are made @luminumand are often modifiedo reduce their reflectivity and
brightness. The conductors are attached to the towers using insulators (see F3eire

Insulators are belshaped devices that prevent the electricity from jumping from the conductors
to the tower anddownto the grourd. The insulators are made of porcelain or fiberglass and are
non-reflective. The conductor would need to be fitted together where one reel of conductor
ends and a new reel begins. Conductor fittings would be made using hydraulic compression.
Hydrauliccompression uses a press that compresses the fittings on the conductor. Nine
conductors (three bundles each with three conductors) would need to be fitted once about
every 1.5 to 2 mileslepending on the length of conductor on the reel

For safety reasns, BPA has established minimum conductor heights above ground and other
obstacles that meet or exceed National Electrical Safety Code (NESC) clearance requirements.
For the proposed 508V line, standard minimum clearance of the conductor above the gdou

is 29feet. The clearance requirement over highways is 4e5 otherarea(logging areas,
railroads, rivers, trees, etacJearancesre determined on a cadey-case basis. The line would

be designed to meet or exceed these requirements.

3.4 Overhead Ground Wire and Counterpoise

Two small wires (0-Bich diameter), called overheagtound wires would be attached to and
strung between the tops of each transmission tower (see FigtBe 35round wires are used for
lightning protection. When lightningries, the overhead ground wires take the charge instead
of the conductors.

Groundwres that exceed certain height criteria (such as when spamniegs ordeep ravines)

or are within a certain distance of airpomsay berequired by the FAA to be mar with

marker balls to make them more visible to aircraft in the arEar this project, marker balls
could be required in locations where the action alternatives cross deep ravines. The marker
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balls would be 3ftnches in diameter and orange, white, agdllow in varied sequences on the
line. They would be placed 4G6et apart on each of the two overhead ground wires, but would
be staggered on the two lines about 2f#&t apart.

Figure 3-3 Conductor, Insulator, Ground Wire and Fiber Optic Cable Positions on
a Typical 500-kV Tower

J/  Ground

Wi
Wires

V-String Insulators

|-String Insulators |

.

/ N ' Conductors

Conductors ber Optic .
; Fiber Optic
Cables

SINGLE-CIRCUIT TOWER DOUBLE-CIRCUIT TOWER

To take the lightning charge from the overhead ground wire and dissipate it into the earth, a
series of wires calledounterpoisewould be buried in the groundroundthe baseof the

towers. Counterpoise could be needed at most towers, depending on the soil types present.
Counterpoise designs vary and are dependent on tower type and site conditions. The most
common design would include six runs of wire that extend up tof@éDfrom the tower (three
counterpoise ahea@n-line and three baclon-line (see Figure-8). BPA would use aluminum
wire (3/8inch diameter) typically buried 12 to 18&hes deep, except in cultivated areas where
it is buried about 30nches deep or dgeer where farmers use deeper plowing methods. When
three counterpoise wires run in the same direction, one counterpoiselewrun down the
centerline of the rightof-way with the other two extending at a 4%egree angle away from the
tower, then turning ad running along the righbf-way at a distance of 5@et off centerline.
When obstructions or environmentally sensitive areas are encountered, the counterpoise can be
redesigned to avoid these areas.

During construction, the counterpoise can be ingdlin several ways. Installers could use
backhoes, trenchers, vibrating plows, or occasionally hand dig trenches depending on the depth,
soils, terrain and size of buried rock. With a backlioe trench would be 12 or more inches

wide. Removed soil arrdcks would be piled to the side and placed back in the trench to cover
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the counterpoise. A trencher would open up-adal6-inch widetrench and lift up the soil to the
side, which would be pushed back into the trench after the counterpoise is instdliede

tractors use a vibrating plow to force a blade into the ground. The counterpoise would then run
through a hole in the blade and trail out behind the blade at a specified depth. In areas where a
tower would be built on solid rock, the counterpeig/ould be placed in crevices where

possible; otherwise counterpoise would not be used.

Figure 3-4 Typical Counterpoise Placement

up-to 250" wire length aluminum wire, typically buried 12" to 18” deep and
(not to scale) \ 30 to 36" deep in agricultural cultivated areas.
C&

50’ off centerline 50' off centerline

right-of-way centerline

right-of-way centerline

150’ right-of-way width

3.5 Communications and Control Equipment

Fiber optic cablevould also be strung on the steel towers (see FiguB3 om the new Castle
Rock area substation to the existing Troutdale Substation, and from the existing Troutdale
Substation to the nearby new Sundial Substation. The cable would be used as part of a
communication system that can gather information about the system (such as whether the line
is in service, the amount of power being carried, meter readings at interchange points, and
status of equipment and alarms). The fiber optic cable allows voitenemications between
power dispatchers and line maintenance crews and provides instantaneous commands that
control power system operation.

The fiberoptic cable would be less thanidich in diameter and would be mounted under the
conductors. Every 3 t® miles there would be a splice box/reeling location that allows tension
to be placed on the fiber optic cable. The splice box would be abeinc?2s by 8.8nches by
6-inches and would be installed in a vault in the ground between the tower legs, medomt

the towers, or placed on the ground next to the tower and covered with rock. Vault boxes
would be about 4eet by 4feet by 4feet. There would also be fiber vaults outside the fences at
the substations and possibly fiber optic wood poles nearéheaults to help transition the fiber
cable from overhead to underground inside the substations. Once inside the substation, the
fiber cable would be underground in conduit and trenches to the substation control house.
Changes would be made to equipmeamnside existing substation control houses to
accommodate the new cable.

Between towers that cross the Columbia Rivigrgr optic cablevould be installed above the
conductorsbecause the typical placement of the cable below the conductor for safetpgluri
maintenance does not meet minimum clearances for ship navigation. The fiber optic cable
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would also act as the overlael ground wireandis reinforced to be strong enough for the long
span required to cross the river.

Fiber optic cable would be instadlen other locations if required for some action alternatives
(see Chapter Lroposed Action and Alternatives

3.6 Pulling and Tensioning Sites

Pulling and tensioning sites are those areas from which the conductor and fiber optic cable are
pulled and tighened to the correct tension once they are mounted on the transmission towers.
Conductor is packaged and transported on reels that can hold up to 8&806f conductor.
Depending on the size of the reel, pulling and tensioning sites (or reel sitesauator

tensioning sitesgan be from 1.75 to 3.5 miles apart. These sites are also dependent on the
topography andypically disturb about 0.@&cre each (about 30feet long by 10€eet wide).

Aflat area is needed at each pulling site for the laftgtbed trailer with the reels of conductor
and tensioning machine. Pulling sites are generally placed within theafgtay; however,

where the line takes a turn (at angle points), sites are often outside the-oiigivy. The
appropriate areas are dermined by the construction contractor using environmental and land
use information provided by BPA. Depending on conditions, the site couledred,graded,
graveled with crushed ro¢ckhen,replanted,reseeded, or a combination of these activities.
Additional environmental review would be conducted for these areas when they are identified,
if necessary.

When stringing conductor, sock line(thick rope) is placed in the travelers (small wheels hung
from the towers) by hand or by helicopter from téosing site to pulling site (one pull). The end

of the sock line is then attached to a hard line (wire thinner than conductor but stronger than
sock line) and pulled back to the end of the pull where the conductor is sitting in a reel. The
hardlineis2yy SOGSR (2 I a3l G2NE LIXIGS GKIG K2t Ra
Each gator and triple bundle is pulled through the travelers to the other end of the pull and
before the conductor is pulled to its final tension, it is ofterdl y dz0 6 SR ® ¢

Srubsare anchors(typically, a 12 foot wood poldjuried intrenches about Seet deep by

4-feet wide by 12feetlong used to tie off the conductor after it is pulled through the towers

and before it is strung under tension (see FigdH®). These trencheare excavated and then
backfilled to weigh down the snub so line tension can be maintained without breaking. In some
instances, a concrete slurmyixis added to the to2 feet of the trench to add density to hold

the tension. After the snubs are usale choker(a steel cable with a hook§ snipped below

the surface and thanchorisleft behind. In some instances, such as in agricultural fields, the
anchoris reclaimed and the trench mckfilled.

In areas where conductor is strung over existingd® highways, railroads, or watguyard
structuresare installed as a safety precaution. Guard structuresaboxe ground wooden
structures and araimilar to 115kV Hframewood structures and arasuallyinstalled within

the right-of-way on eitherside of the road, highway, etc. during construction and then removed
once the conductor stringing is complete. The temporary disturbance area is about 0.11 acre
Additional environmental review would be conducted for these areas when they are identified
to determineif they need to be positioned outside of the proposed rigifiwvay.

Conductors are not put under designed tension until all conductors are hung. When all
conductors have been installed (hung) on the line and one end of the conductor has been
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connected to a tower (usually a deaad tower), the conductor is pulled Bguipment onthe

other end of the conductor (up to 3 or more miles away depending on the location of the next
deadend tower or the end of the conductor, whichever is closesth®correct amount of

tension (conductor sag). The correct conductor sag ensures proper ground clearance, and that
supporting towers are not overloaded under ice and wind.

Jumpersare then installed. Jumpers are wires that connect conductors on oreo$ia deaéd

end tower to conductors on the other side of the same tower. Putting tension on the fiber optic

cable would occur at the same pulling sites used for the conductor and would require smaller

SljdzA LIYSy i G2 Lz f GKS Qsedhe fberopfi®cabiednas dzénilier NS |j dzA NB F
diameter and is lighter than the conductor.

Figure 3-5 Typical Snub Placement
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3.7  Obstruction Lighting and Marking

The RArequirestransmission structure such as sel towers that exceedcertain criteriato

have lighting and/or markingThese criteria are usually based on (but not limited to) the
structure® height, proximity to an airportjver crossingor a combination of these factors
depending on the situationThe lighting and marking of structus@nd the conductors between
them serve as a visual aid help pilots avoid accidentsIn the past few years, BPA has carried
out a lighting progranthat uses he latest technology fostructurelightstoY SSd C! ! Qa
requirements, while minimizing visual impacts to landowners and others on the ground.

The most common lighting scheme BPA uses is a dual color (whitéfmedjuntintensitye
beacon on top offie structurel y R (i gl@v-ineBsRE waist lightsmid-structure (see
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Figue 3-6). Theop beacon flashes white during daylight hours and red when daylight
diminishes to a level defined by the FAA. When the light turns red the intensity is reduted, bu
the lightremains visible to pilots.

The beaconsdesigned to emit light straight out horizontally from the structure and upwards at
a 3degree angle. This means that most of the light emitted is visible from only above the
towers. The lowntensitywaistlights do not operate during daylight hours. At night they burn
red steadily and at a lower intensity than ttap beacon. The lovintensity lights are also
designed to emit light straight out horizontally, and upwards at @lé@ree angle. Similg,

they are not typically seen except when level with the lights or from above the tower.

Figure 3-6 Example of Beacon and Waist
Lighting for a Typical 500-kV Tower®
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Height 150’ to 265’

! Single-circuit 500-kV towers used to cross the Columbia River may be
different (see Figure 3-1).
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scheme. This configuratidrasa dual color (white/red) mediuAntensity beacon at the top,
middle, and bottom levels.This eliminates théow-intensity lightingat the middle level This
lighting scheme is usually installed on two structures forming a crossing of someetgpaver

or canyon) alerting pilots of asbstruction between the twatructures

Occasionally, the FAA requires marking sphésafis)be installed on theverhead ground
wiresbetween two structures. These are often required in additiosttocturelighting The
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FAA has approve8b-inch sphees in three colors (orange, white and yellow), specifically
patterned based on the lagth of the crossingwith a certain spacing between each one. The
spheresemit no light and serve strictly as a daytime warning.

3.8 Substations

Substations are vital hulder transmission lines. Among other things, they can connect
different transmission lines together, allow switching between lines and isolate lines when
necessary. The substations proposed for this project would operate as switching stations and
would have equipment for controlling power flow only.

Up to éout 100acres would be required for each substation, depending on the site and design
used. Each substation area would include the substation yard (equipment within the fence) and
grading outside of tb fence. Construction crews would first clear and grade the substation site.

Conduits, drainage pipes, and the grounding system would be trenched or dug several feet into
the ground. Footings for the equipment and the foundation for the control housgdvbe dug

up to 8feet into the ground (substation deaehd tower footings would be deeper). All

equipment would then be placed in appropriate positions. A cliakhfencewould be installed
around the substation. Aboutiiches of rock would be laigdvith a 16foot gravel buffer
extendngoutside the substation fence.

The 500kV equipment that would be installed at the substations includes the following:

1 Power circuit breakers: A switching device that can automatically interrupt power flow
on a ransmission line at the time of a fault, such as a lightning strike, tree limb falling on
the line, or other unusual events. The breakers would be installed at the substation to
redirect power as needed. Several types of breakers have been used ini®atisns
over the years. The breakers planned for this project, called gas breakers, are insulated
by special norconducting gas (sulfur hexafluoride). These breakers would contain no
oil, but would contain a small amount of hydraulic fluid. Powewuditireakers are
about 24feet tall and about 2Zeet long.

9 Generator and coupling capacitor voltage transformers (CCVT): A CCVT is used to step
down high voltage signals to low voltage signals for the purpose of measurement or to
operate a protectiveelay. Aprotective relayis a safety measure designed to calculate
operating conditions on an electrical circuit and to trip circuit breakers when a fault
isdetected.

1 Surge arrestorsAn electrical device used to protect equipment frdightning.

1 Buswak: Aseries offlat strips of copper or hollow tubes of aluminum that conduct
large currents of electricity and allow heat to dissipate more efficiently over short
distances. They are not insulated.

1 Switches Devices used to mechanically disconnecismate equipment. Switches are
normally located on both sides of circuit breakers. Switches are abelge?3all and
about 16feet long.

1 Substation deagnd towers Towers within the substation where incoming or outgoing
transmission lines end. Substation dests are typically the tallest structure within
the substation.
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9 Substation rock surfacingA 6-inch layer of rockextending about 1@eet beyond the
fence Ine), selected for its insulating properties, is placed on the ground within the
substation to protect operation and maintenance personnel frelectric shoclduring
substation electrical failures.

1 Control house The substation control house containgetrical panels, meters, relays
and other equipment needed to control the transmission line operation.

1 Ground mat: A system of interconnected bare conductors arranged in a pattern or grid,
normally buried below the surface of the substation, primamyptovide safety for
workers by limiting voltage differences within its perimeter to safe levels. Also called a
ground grid.

1 Stormwater retention systemStormwater management involves measures to prevent
sediment and other pollutants from entering sucior groundwater, treatment of
runoff to reduce pollutants, and flow controls to reduce the impact of altered
hydrology. All Castle Ro8kbstationsiteswouldinclude a stormwater detention pond
(a pond is not needed at Sundial Substation)

1 Substatiorelectrical service Substations need local electrical service to power the
lights, fans, and equipment in the substation. That service is provided by the local utility
and could be carried oa wood pole line similar to lines that provide service taloc
area homes and businessdsiried underground, or a combination of both methods

1 Backup generator: Té backup generatothasa 2,500gallon diesel tanlandwould be
usedif the local substation electrical service fails.

3.9 Access Roads

1 00Saad NRFR&A& FINB (GKS a2adaSy 2F NRFRa (GKIFG
to get to the towers or tower sites along the transmissiime route and to substationsBPA has
a policy and standards for access road design and construdfiogineers design the roads to
be used by cranes, excavators, supply trucks, boom trucks, log trucks, and line Roekls. are
built within the transmission lineght-of-wayas much as possible if terrain and land use allow.
The road system used ticcess the transmission towers and substations would be a mix of
public, private, and BPA access roads across public and private land. BPA typically purchases
50-foot-wide easements for new roads and access roads in areas off theofiglaty. Access
roads typically require a Hbot-wide travel surface (wider on curvesarrower[12 feet]for
helicopter constructioh Typically, easements for existing private roads (such as driveways,
farm roads, and timber roads) aabout 20feet.

Access roads to sutadions are wider and are built for a heavier weight load than those for the
transmission line. Substation access roads would be grayetedpt in steep areas that require
paving)and wouldgenerallyrequire a 36foot-wide travel surface, with about é+foot-wide

total area disturbedor cut/fill slopes and drainageThe land required for theubstation access
road would typically be purchased in fee. In some cases, though, only emeatswould be
purchased for the roathat would allow constructiorand maintenance activitiesifilar to

roads hat access towers).

A new transmission line would also require some improvements of existing roads and
construction of new(permanent or temporaryjoads (including spurs to individual tower sites),
with the following requirements:
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1 Road improvementsExisting oads would bevidened where needed, bladedraded,
and/or shapedand rock would be placed where the soil is unstalidét roads often
become slippery and impassible when wdegetation removal add be required if
roads have become overgrown or need to be widenbdproved roads typically
requireup to a 20foot-wide disturbance area (including drainage ditches). Depending
on the season, roads would be graveled where needetbtmt bearingstability, and
dustabatement.

1 New roads New roads typically include up to a 36ot-wide disturbance area
(includingtravel surface andrainage ditches). New road sites are cleared and graded.
Maximum road grades vary depending on the erosion pagtitf the soil:6 to
8 percent on erodible soils, 110 15 percent for erosiomesistant soils, and steeper
grades for access to towers where the road would have no joint use. When wet, the soil
on most dirt roads in the project area becomes slippergt aan become impassable;
these roads would be graveled to make them passable. Where new roads cross year
round, seasonal, or fishearing streamsypicallyopen bottomed culvertspartially
buried culvertspr bridges would be neededrain dipsor water barsmay also be
needed on steep slopes or where access roads cross drainages that carry seasonal
runoff. New stream and drainage crossings would be avoided where possible.

1 Temporary roadsTemporary oadsthat arebuilt during construction to access
constructionsites These roads wuld be obliterated andhe site restored after the
roadisno longer needed. In cases where these temporary roads cross agricultural
fields a geotextile fabric wuld be required below the road surfacing to minimize rock
migration into soils.

91 Public omprivate roadsused forconstruction These roadsvould be used for
construction No damage to these roads would be expected, bahy damage
occursthese roads would besturned to a condition that meets or exceeds ihe
existing condition.

In coordination with landowners, BRAayinstall gates across entrances to access roads to
prevent public access to private lands and the transmission line-ofgivey. Gates in the

project area are also used to separate animals or denote property lines. Swing gates would be
installed or would replace barbedire or broken gates. Gate locks would be coordinated with
the landowners to ensure that both BPA and taedowner could unlock the gates.

If towers are placed in agricultural fields, BPA would typically only build temporary acedss

to the tower site to construct the line. Once construction is complete, the road would be
removed and compacted soil walibe broken up for continued agricultural usé/henthe

tower needsto be accessed later for maintenance or emergency situations, BPA would pay the
landownerfor any damagéo annual cropsesulting from BPA activitieeccording to the

easement agreement

During construction, additional private local roads or public roads and highways would be used
to move materials, equipment and workers to the construction area. If these roads could
accommodate construction vehicles and materials, these roads woulde®al to be improved.

If, during construction, these roads are damaged, BPA would repair and/or imifrewveo as
goodasor better than ther existing condition.As mentioned previousl\BPA would obtain

rights to use private roads.

3-16 I-5 Corridor Reinforcement Project Final EIS
December 2015



Chapter3 ProjectComponents and Construction, Operati@amd Maintenance Activities

3.10 Staging Areas and Helicopter Fly Yards

Several temporary staging areas would be needed along or near the transmission line for

construction crews to store materials and construction vehicles, and to assemble tower
segments for helicopter erection. Staging areas candma B to 15acres depending on the

amount of materials and number of locations need&dmporary klicopter fly yards would be

required about every 5 miles and would require about 10 atwegach site Helicopter fly
yards would be usetb assemble towes, to refuel, and to transport materials and stafffhe
contractors hired to construct the transmission line would be responsible for determining
appropriate staging areand helicopter fly yardbcations. Often the contractor rents empty
parking lots omlready developed sites for use as staging aesashelicopter fly yardswhich

may be located within and outside of the righitway. Environmental review of staging areas

and helicopter fly yardg/ould be conducted prior to use.

3.11 Vegetation Clearing

BPA would develop contract specifications to guide the construction contractor hired for
vegetation clearing. The specifications would identify the area within and next to the

right-of-way and access roads where existing vegetation would need to be sxirand specific

types and locations of vegetation that could be left.

BPA is required to comply with NERC/WECC standards for vegetatiagemaent currently
including NERCtritical Infrastructure ProtectiorC{B FAG003-3. The standards specify a utyl
should never violate theninimum vegetation clearance distance (MVGB)hich isa G K S

calculated minimum distance stated in feet (meters) to prevent fiagér between conductors

FYR @S3ShlF A2y F2NJ JI NR 2 didisrequirds alllindofmBadiblel y R 2 LIS NJ-

vegetation be removeffom the transmission line righdf-way at the time of construction. All

compatiblevegetation would typicallyemaindepending on the vegetation and specific
construction, operation, or mitigation requiremses. All vegetation in construction areas for

substations and for access roads, pulling sivesicopter fly yardsand staging areas outside of

the right-of-way would be disturbed or removed. At the tower sitesyatietationwould be

removed. Thisamoval includes root systems fronil@0-foot by 10Gfoot area.

A danger tree is any tree located outside of the acquired transmission lineafigiey, which is

a present or future hazard to the transmission line. Based on established arboricultural
characteristics, danger trees possess structural defects and could violate the MVCD by falling

AyiG23s 0SYRAY3I Ayid23 2N ANRgAYyI Ayi(?2
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of current from the conductor. A swirigto danger tree is a tree #t could cause contact or
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bend-into, growinto, and swingnto danger trees or logging fringes, etc., can pose an imminent

threat based on the judgment ohé person conducting the patrol and conditions at the site.
Any such danger trees would be removed during construaiioihthey present as danger trees

in the future

The greatest potential for the removal of danger trees for this project would bases where
the line crosses forest lands with stands of trees over 20 years old. In these locations, danger
trees could be taken from as far away as 2 from the edge of the rightf-way depending

on the topography and condition of the treemcanpatibletrees may be left or topped where

the right-of-way crosses drainages or stream crossings if there is adequate safety clearance
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(considering a number of years of growth) between the trees and the transmission line. Fewer
danger trees are clearedhere the line crosses recent clearcuts or forests less than 20 years
old, although scattered large trees or snags that may be hazards to the transmission line could
be removed. Typically, about 80 percent of the trees that need to be removed are foumd wit
20feet of the edge of the righof-way.

When an existing stand of trees next to the rigiitway is found to be so highly compromised
that it is unstable as a whole, all trees from the last tree tall enough to hit a condogtside
the right-of-way to the edge of the righbf-way would be removed.Thisensures that no trees
will fall into the line in the future and provides reliability for the lina.these areatrees are
allowed to grow back unless they are later determined to be a danggettransmission line.

.80FdzaS 2F (KAa LINRP2SOGQa t20FGA2y 6Sad 2F GKS
along new and existing rightsf-way, new and improved access roads, staging areas, pulling

sites, and substations. Vegetation hleeen allowed to grow on vacant areas of existing Fafat

way as long as it has not created hazardous conditions for existing lines.

For safe and uninterrupted operation of a transmission line, vegetation within aafglvay is

not allowed to grow abo¥ a certain height. If vegetation grows or falls close to a transmission

line it can cause an electrical arc, which can start a fire, cause an outage of the line, and or injure
or kill someone. Management of righf-way vegetation varies depending on nyafactors,

including line voltage; vegetation species, height, and growth rates; ground slope and
topography; conductor elevation above ground and conductor swing; clearance distance
required between the conductors and other objects; and electrical laadimthe line.

Vegetation is not allowed to grow in substation electric yards or in thtlo@Obuffer around the

yard because it could interfere with the operation of the ground mat. A ground mat is a metal

IANRR 0dzNR SR dzy RSNJ (tKcal equipment ofih subsatd® dxypldné (G KS St SO
growing up through the ground mat could provide another grounding path for electricity. If a

person were to touch the planwhen there is a fault (like a sharircuit) on the system in the

substationhe or shecould be electrocuted.

3.12 Mitigation Measures

Mitigation measures are actions that can be taken to minimize or avoid potential impacts to the
human and natural environment from a proposed project. A table of all mitigation measures
that BPA has includeak part of the project is at the end of this chapter (3edle3-2).

Mitigation measures in this table are categorized by resource; some are repeated under more
than one resourceMitigation measures included as part of the project woulddo@e prior to,
during, or immediately after constructiorMany of these mitigation measureg such asouting
roads to avoid known cultural resource sites, designing roads to minimize unauthorized use,
conductingnoxious weedmanagement, angherformingroad maintenage to reduce impacts to
fish and streamg also would reduce impacts to resources during operation and maintenance.

In addition to mitigation measures included as part of the project, other mitigation measures,
including compensatory mitigation, have or will be identified through preparation of this EIS.
Theseadditional mitigation measuresald also be implemented treduce, eliminate, or offset
potential adverse impacts of the projecThese additional mitigation measures, if known at this
time, are identified in the EIS resource chapter to whiddy apply $ee Chapters 5 throudgiR).

3-18 I-5 Corridor Reinforcement Project Final EIS
December 2015



Chapter3 ProjectComponents and Construction, Operati@amd Maintenance Activities

If BPA decides to build tHeéb project, a Mitigation Action PlaiMAP)would be preparedor the
project at the time of that decision and before implementing the projethe MAP would
explain how mitigation measures identified for the project will be planned and implemented
Monitoring during and after construction wouleelp ensure implementation and success of the
mitigation measures.

3.13 Final Project Design and Construction
Process

After completion of environmental review under NEPA, if a decision is made to construct the
project, final design of the transmission line, including the precise location of towers, would be
completed (see FigureB). To determine exact tower locations along a transmission line
right-of-way, BPA typically uses field information from siting engis@ad collects terrain data
usingLight Detection and RangingiDAR data a remote sensing technology employing eye

safe laser pulses originating from a helicopter or airplane. BPA augments these sources as
necessary with other terrain data collectiomethods such as photogrammetry and survey crews
working on the ground. Higlesolution aerial imagery is also collected to aid in tower siting.

Towers are positioned using the terrain data and aerial imagery to provide adequate conductor
clearances aba/ground and avoid obstacles while generally minimizing the frequency, height,

and impact of the towers. This same data is also used to locate access roads. Engineers also use
environmental information and discussions with landowners to help determinet@and

access road locations.

Construction begins with preparation of the righftway. Vegetation would be cleared as
described in Section 3.11, Vegetation Clearing, and access to thefiglaty would be

established or improved where necessary. # groposed new line would be constructed by
rebuilding an existing line, any existing wood pole structure or steel tower that needs to be
replaced would be taken out of service and existing conductor and structutesvers

removed. Existing poles woub@ cut off at ground level and removed. Guy anchors and
counterpoise would be cut 1 foot below ground and removed. In instances where a new tower
is placed in the same location as the old structoréower, the construction contractor would
remove as mah old polesteel footing,guy anchor and counterpoise as is necessary and the
area then would be further excavated for the new tower footings.
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Figure 3-7 Typical Transmission Line Construction Process

Figure 3-7
Typical
Transmission
Line
Construction
Process

Constructing
towers

* Towers are assembled
on or off site and lifted
into place by a large
crane or helicopter

* While the tower is
suspended, ground
crews bolt the tower
to the footings

Tower positioning
and final design

¢ Siting engineers
use field work,
aerial imagery,
environmental data,
public comment, and
landowner concems
to determine final
tower and road
placement

* Towers are positioned
to avoid obstacles
and minimize impacts

Stringing
conductor

Helicopters place a
sock line from tower
to tower

¢ Conductor is reeled
through pulleys and
secured by snubs

* Conductor is pulled
into proper tension
and permanently
attached to the towers

Preparing the
right-of-way
Vegetation that could .

compromise safety is
cleared

Access roads are built .
orimproved

Lines that need to be
rebuilt or replaced are
removed

Constructing
substations

Substation sites are
cleared and graded

A ground mat, concrete
foundations, and
conduit is installed
below ground level

Dead-end towers,

electrical bus, and .
support structures

are installed

Installing
footings

Holes for tower footings
are dug using a track
hoe, drilling, or blasting
Footings are placed

in each new hole and
backfilled

Clean up
and energize

Equipment and debris
are removed from the
construction site
Sites are restored
according to
construction
specifications

The line is energized

Holes for tower footings would be dug with a track hoe (drilling or blasting may also occur if rock
is present) and footings would be put in place at each tower site. Towers would be either
assembled at the tower site and lifted into place by a large&(&0 to 100-ton capacity) or
assembled at a staging areff site and set in place by a large skycrane helicopter. The towers

or tower segments would then be bolted to the footings.
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The conductor would then be strung from tower to tower through pudley the towers using a

sock line (see Section 3.Bulling and Tensioning Sited he sock line @aced in the pulleys and
pulled through by a helicopter much smaller than the skycrane. The fiber optic cable would also
be strung using a helicopter, tvipulling sites on the ground to tighten the cable.

When one reel of conductor ends and a new one begins, the conductor has to be fitted
together. Hydraulic compression is used to compress the fittings on the conductor. Three
conductors would need tbe fitted about once ever§.5to 2 miles.

After the towers, conductors, and fiber optic cable are installed, the construction contractor
would remove construction equipment and debris and restore the disturbed areas. Soils used
for agriculture in the émporary disturbance area that become compacted would be restored
and reseeded after project construction to reestablish close to original conditions.

At the substation site, several construction activities would occur. The site would be excavated
to bring the topography to grade. Once a layer of soil material is laid down, the concrete
foundations for all the high voltage equipment and structures would be installaé.

stormwater retention system andround mat and conduit for control cables wouldals
beinstalled.

After all the below grade substation work is completed, the above grade construction work
would begin with the erection of the deaghd towers and aluminum pedestals to support the
electrical bus. Themther support structures would bastalled for the high voltage

equipment. The high voltage equipment would be bolted on the support structures and
connected to the electrical bus by seismic flexible jumpers. Control cables would be attached to
the high voltage equipment and routed todttontrol house.

3.14 Construction Schedule and Work Crews

The timeframe needed for construction of the project is abBytears 60 monthg. Under the
current schedule, if a decision is made to proceed with the project after completion of the NEPA
processthen negotiation of land and easement acquisition could begin, followed by
constructionin 2017. Line constructiogenerallywould occurafter road construction.

Construction work would be staged with one type of activity taking place in one area uch a
road construction) and another activity taking place in another area where roads exist (such as
vegetation removal and tower construction® typical crew can usually construct about

10miles of transmission line in 4 monthk areas where terrain isteep, progress may be

slower. Construction of roads and tower pads (if required) usually takes about 3 to 5 months
including closeout repairs of any roads damaged during construction. The remainder of the
construction period would include substation vkancluding connecting the new line and other
existing lines into the substations, and tower site restoration work.

Helicopters could be used for clearing and would be used intermittelting construction for
the removal of existing lines and consttion of new lineand, possibly, roadsA small
helicopter would be used to remove wood poles in inaccessible areas and for stringing the
sockline.
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The transmission line and substations would be constructed by two or more construction
contractors. A tgical transmission line construction crew and equipment for aB@0inemay
include the following:

71 50to 60 construction workers (7000 at the peak of construction; actual workforce
numbers would vary over time)

45 vehicles (pickups, vans, trucks)

3 bucket trucks

1 conductor reel machine

3 large excavators (bulldozers, backhoes)

1 linetensioner, 1 puller, 1 reel trailer

2 helicopters (small helicopter and skycrane; size dependent on lifting required)

1 to 2 brge (216ton) and midsized (5&on) cranes

=A =4 =4 =4 4 -4 -4 =9

Road construction equipment (dump trucks, rollers, graders, dozers, excavators,
water truck)

A typical substation construction crew and equipment for a-BUdinemayinclude the
following:

20to 30 construction workers (480 at the peak of constructign

5 vehicles (pickups, vans, trucks)

2 bucket trucks

3 scrapers

2 large excavators (bulldozers, backhoes)

2 water trucks

=A =/ =4 =4 4 4

1 midsized (5&ton) crane

A crew can typically construct a 58 substation in 13 to 24 months in three phases.
Depending on site aalitions, constructiorcan take longer.The first phase would include site
leveling and bringing in appropriate ground materials such as soil and rock, then completing
work below ground (ground mat, footing, drainage and foundations). The second phakk wo
complete outdoor work (set structures and equipment, install bus between equipment, build
control house, and run cable to control house). The third phase would complete indoor work
(install electronic controls, install telecommunications system, agrflopm testing on all
substation equipment).

3.15 Maintenance

During the life of the project, BPA would perform routine, periodic maintenance and emergency
repairs to the transmission line. For lattiseeel towers, maintenance usually involves replacing
damagedinsulators.
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BPA typically conducts routine inspection patrolg®fransmission lineghroughout the Pacific
Northwestby helicopter. BPA has conductirgse types ofnspection patrols by helicopter
since 1950.Patrols are essential to determimehere line maintenance is needed and ensure
the continued reliability of the transmission system. Helicopter teams look for damaged
insulators, damaged support members, wasteed roads, hazardous vegetation,
encroachments, and problems indicating thatepair may be neededHelicopter inspection of
the new line would occur twice annually.
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line. Maintenance vehicles would use access roads where estabbksttemaintenance workers

may walk through agricultural fields to avoid damage to crdpsemergencies and some other

situations, vehicles and equipment would need to be driven through fields and could cause

damage to crops, vegetation, and oth@operty. BPA determines the damages and, if

appropriate, compensates landowners for these damages.

Vegetation also would be maintained along the line for safe operation and to allow access to the

line. The project area would needgularly schedulestegetation maintenance because of its
f20GA2y 6Sad 2F GKS /1 alOl RSao .t Qa @S3asShl
Transmission System Vegetation Management Progrartaiz8able at

http://efw.bpa.gov/environmental services/Documeriibrary/Vegetation Managemeht
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BPA adopted an integrated vegetation managem@viM) strategy for controlling vegetation

along its transmission line rightd-way. This stragy involves choosing the appropriate

method for controlling the vegetation based on its type and density, the natural resources
present at a particular site, landowner requests or agreements, regulations, and costs. BPA may
use a number of different methds: manual (hanepulling, clippers, chainsaws), mechanical
(roller-choppers, brusthogs), biological (insects or fungus for attacking noxious weeds),
andherbicides.

Herbicides usedt substations would likely be applied in granular form or with a backpa
sprayer to spot treat individual plants. As with any BPA herbicide use, label instructions for
application rates and weather conditions would be adhered to, which would eliminate potential
run-off or air drift issuesPrior to controlling vegetatiorBPA would send notices to landowners
and request information that might help in determining appropriate methods and mitigation
measures (such as herbiciftee buffer zones around springs or wells).

b2EA2dza 6SSR O2y G NRf A & interfadce progianNJin géngral, BPA Qa @S 3 S
controls weeds on BPA femvned rightsof-way (mostly substations and some transmission

lines), except where agricultural easements exist. Along easements, the underlying landowner

is responsible for noxious weed conltrbut BPA works with landowners and county weed

control districts and incorporates weed control measures into regularly scheduled maintenance.
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Table 3-2 Mitigation Measures Included as Part of the Project®

Resource

Mitigation Measures

1 Compensate landowners for any new BPA land rights requiredgiatrof-way or access road easements.

1 Remedyany damage to property during construction.

1 Compensate landowners for reconfiguration of irrigation systems due to placement of towers or access roads.

1 Provide relocation services and benefits pursuant to Public La@48land other related regulations t&ffected owner occupants,
tenants, and businesses, ensuring that the eligible parties have a clear understanding of the relocation process anesassist t
parties in filing claims for relocation benefits

1 Restore compacted cropland sqibs needed

. 1 Resed disturbed areas (see mitigation measures in Vegetation).
Land and Recreation . X e . .

1 Implement measures to reduce the possible spread of noxious weeds (see mitigation measures in Vegetation).

1 Implement measures to contr@rosion anddust (see mitigation measures in Geology anisSandAir Quality).

1 Implement measures to control construction noise (see mitigation measures in Noise).

1 Controlpublic access to project facilities through postings and installation of gates and barriers at appropriate access points
consistent withlay’ R 2 ¢ yd8sNa3 &

1 Stay on establishefibrest management roads ardesignated access road areas across agricultural fields during routine operat
and maintenance activities.

I Submit final tower locations and conductor heights to the FAA for review. llligtesand/or marker balls as required.

1 Implement construction site maintenance and clegm Keep construction areas free of debris.

1 Where agreed to in the acquisition of road easementsyjile regular maintenance of access roads gates within and leading tq
the corridor.

1 Reseed disturbed areas (see mitigation measures in Vegetation).

. 1 Implement measures to reduce the possible spread of noxious weeds (see mitigation measures in Vegetation).
Visual Resources . e . S :

1 Implement measures to control erosiomédust (see mitigation measures in Geology and SoilsAan@uality).

1 Use nonreflective conductors.

1 Use nonreflective insulators (i.e., neoeramic or porcelain).

1 Locate new access roads within previously disturbed areas wherever possible.

1 Revegetatalisturbed areas with approved species (see mitigation measures in Vegetation).

1 Notify landowners located along the corridor prior to construction activities, including blasting.

1 If blasting is required, take appropriasafety measures and follow all state and local codes and regulations. Lock up or remo
explosives from work sites at the end of the workday.

Public Health and 1 Hold crew safety meetings at the start of each construction workday to review potential safety issues.
Safety, EMF 1 Prepae and implement a Spill Prevention and Control (SPC) plan (see mitigation measures in Water) to manage hazardoug

and respond to emergency situations.

1 Prepare and maintain an egite safety plan itompliance with state requirements.
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Chapter3 Project Components and Construction, Operatiand Maintenance Activities

Resource Mitigation Measures

1 Prepare for fire control (see mitigation measures in Vegetatiéijeling of construction vehicles and equipmentsite will be done
in accordance with applicable construction permits, regulated construction practindsstate and local laws. Helicopters will be
fueled and housed at local airfields or at staging areas.

1 Secure the site at the end of each workday to protect equipment and the general pEbktire that BPA contractors flying

helicopters prioritize pulic safety during flights

Implement appropriate airport safety measures

Clear vegetation according to BPA standards to avoid contact with transmissian lines

Manage construction waste through reuse and recycling

Report possible hazardous materials, togubstances, or peileum products discovered withithhe transmission liner access road

right-of-waysthat would po& an immediate threat to human health or the environment, including large dump sites, drums of

unknown substances, suspicious odors,rstdi soil, etc.

Adhere to appropriate specifications for grounding fences and other objects on and near existing and proposed-viglyts

Construct and operate the new transmission line according to the NESC.

Use established access roads during routiperation and maintenance activities.

As part of theStorm Water Pollution Prevention PI@WPPR an SPC plan will be prepared to address petroleum and hazardo

materials handling and emergency spill response (see mitigation measuiéstan).

Usetransmission line designs that keep EMF levels and corona generation as low as reasonably practical.

Restore reception quality if radio or television interference occurs as a result of constructing the transmission lingex®iion ig

as good as ordidter than before the interference.

Work with affected groups to resolve microwave beam path interference with transmission towers.

Public Health and
Safety, EMF

(continued)
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Ensure standard souncbntrol devices, including mufflers, are on all construction equipment and vehicles.

Noise . ) - . o . .
Notify lardowners located along the corridor prior to construction activities, including blasting

Compensate landowners at market value for any i@Aland rights forright-of-way or access road easements

Compensate landowners for damagepmperty or crops during construction or operation and maintenance activities
Compensate landowners for irrigation systems that must be reconfigured to accommodate new transmission infrastructure
Prepare for fire management (see mitigation measures igetation).

Initiate discussions with local fire districts prior to construction and work with the districts and other appropriate emmgrge
responseentitiesto develop a Fire and Emergency Response Plan that addresses potential wildland fires and ethjenei@s

Socioeconomics

= =4 -8 —a A _—a a9

Coordinate withcounty road departmerg whereupgrades of county roadse necessary

Coordinate routing and scheduling of construction traffic with state and county road ataff;olumbia Riveand railroadoperators

Employ traffic control flaggers and post signs warning of construction activity and merging traffic, when necessary for short

interruptions of traffic

1 Where agreed to in the acquisition of road easementsiductregular maintenance on access roads and gates within and leadi
the corridor.

I Prepare and implement a SWPPP to prevent sediment from being transported onto adjacent roégleaystigation measures in

= =& -9

Transportation
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Resource

Mitigation Measures

Transportation
(continued)
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E ]

Geology and Saoils).

Limit tracking of soil onto peed roads (see mitigation measures in Geology and Soils)

Design roads to limit erosion (see mitigation measures in Geology and Reiltpre public roadways to preconstruction conditio
upon completion of project construction activities

Coordinateand comply withFAAregulations for marking or lighting (including painting and/or lighting towers and installing mal
balls on overhead ground wires in specific locations).

Ensure standard souncbntrol devices, including mufflers, are on all constrmctequipment and vehicles

Notify landowners located along the corridor prior to construction activities, including blasting

For public roads, BPaxd itscontractor(s) willwork with local governmentas appropriatdo obtain any required permits or
approvalsfor operating trucks or hauling equipment or materials.

For private roads, BPAillwork with landownersto obtain legal access

Route traffic around affected intersections if construction vehicles cause temporary traffic blockages on local soadway
Comply with applicable seasonal road restrictions for construction traffic, where practicable.

Cultural Resources

=a(=a —a =8

= =

Locate transmission line towers and access roads to avoid cultural res@n@esinimize the potential for trespass accesbere
possible

Use existing access roads where possible to limit possibility of new disturbances

Develop an Inadvertent Discovery Plan that details crew member responsibilities for reporting in the event of a discavgry du
construction. This plan should olude directives to stop work immediately and notify local law enforcement officials (if approp
appropriate BPA personnel, Tribes, and the Washin@tepartment of Archaeology and Historic Preservati@aHRP or Oregon
State Historic Preservationfii@er (SHPQIf cultural resources are discovered

Plan for survey and review as needed of additional disturbance areas not identified during the NEPA procksidepger fly
yards,staging areas, pullingnd tensioningsites, guard structure areas, etc.).

Improve the existing road system in a manner that minimizes new roads and avoids cultural resource sites. If improvement
needed on existing roads that cross through cultural resources sites, such improvemeidsbeaonstructed in a manner to
avoid/minimize impacts, such as using fabric and rock or other mitigation agreed to during the consultation.process

Consult with the Washington DAHP, the Ore§P Qs applicable, the Confederated Tribes of the Chehalis, Cowlitz Indian Tr
Confederated Tribes of Grand Ronde, Nez Perce Tribe, Quinault Indian Nation, Confederated Tribes of the Umatilla Indian
Reservation, Confederated Tribes of the Warm SpringsriRatsen of Oregon, and Confederated Tribes and Bands of the Yakar
Nation regarding NRHP eligibility of historic and cultural sites and if eligible, consult on addressing any adverse effects.
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Resource Mitigation Measures

=

Minimize the project ground disturbance footpt, particularly in sensitive areas (i.e., steep slopes and landslides areas).
Prepare and implement a SWPPP for construction activities to lessen soil erosion and control stormwater runoff.

Forthe SWPPRyse management practices contained in the Washington State Department of Ecology, Stormwater Manager|
Manual for Western Washingtofe.g., use silt fences, stramattles, interceptor trenches, or other perimeter sediment managem
devices; place themrjor to the onset of the rainy season and monitor and maintain them as necessary throughout constructi
(https://fortress.wa.gov/ecy/publications/parts/1410055part4.pdf

Use vater trucksor BPA approved palliatives on exposed soil surfaces in areasb@idtduring construction

Construction materials and stockpiles will be managed to prevent impacts by the erosive forces of wind and rain. Stasitized
surfaces in areas of sustained wind and potential dust erosion

Requireconstruction vehicletravel at low speeds on access roads and at construction sites to minimize dust

Limit the amount of time soils are left exposed.

Design roads to limit water accumulation and erosion; install appropriate access road drainage (ditches, water barsgjragss d
or roadside berms) to control and disperse runoff.

f 5SaA3dy addmaidldizya G2 002YY2RI GS -BSHO0E0Y)A This pokcl refarghees thelJS NJ
LYGSNYyFdGA2y Lt [/ 2RSS [/ 2dzy OAf Qa L yIldi®Niydulistat®ns larfd the |dstitfiteRok Bledtrical 8nf
Electronics Engineers (IEEE) 693(2005) for electrical equipment in the substations.
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Geology and Soils
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1 Minimize the project ground disturbance footprint, particularly in sensitive areahk 8s stream crossings and wetlands, and strg
and wetland buffers

1 Develop and implement a SPC plan to minimize the potential for spills of hazardous raaiteciatling provisions for storage of

hazardous materials and refueling of constructamuipment outside of riparian zones, spill containment and recovery plan, an

notification and activation protocols.

Prepare and implement 8WPPRo control stormwater runoffsee mitigation measures in Geology and Soils).

Properly manage drilling fluidsyuds, and dewatering activities so as not to impact surface waters, including wetlands.

Properly manage concrete waste.

Take all necessary precautions to ensure that sediment, debris, petroleum products, chemicalsldeammeaterials, orother

Water and Wetlands contamirants do not enter wetlands and flowing or dry watercourses.

1 Install culvertsor bridges foraccess roads in the dry season or during-ftaw conditions if possible to minimize sediment deliver
streams.

1 Limittracking of soil onto paved roads by gravelling road approaches, washing vehicle wheels, and cleaning mud and dirt fr
roads to reduce sediment delivery to roadside ditches and nearby streams

1 Avoid use of heavy equipment and vegetation remoifgdossiblejn wetlands and wetland buffer zones to avoid soil compaction
destruction of live plants, and potential alteration of surface water patterns. Use track equipment or matting, if apjgropria

=a =4 -8 -8

1 Avoid placing staging areas in wetlands or streamdraff
1 Fence, flg, or otherwise mark wetland buffer zonésthe fieldto avoid inadvertent activity (e.g., parking and driving) in wetland
buffers or streams
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Resource

Mitigation Measures

1 Reseed disturbed areas (see mitigation measures in Vegetation).

1 Design culverts and drainagentrols placed in nofish bearing streams to preserve natural drainage patterns.

1 Where agreed to in the acquisition of road easements, eomsistent with permitsmaintain unobstructed passage for water at al
culverts placed in nofish bearing streamand promptly remove any blockages to protect the roadbed and prevent sedimental
downstream watetbodies

Water and Wetlands : I . o . .
) 1 Where agreed to in the acquisition of road easements, and consistentpeitinits,installand maintain water and sediment contrg
(continued) measures at lhwaterbodies (including dry watdyodies) crossed by access roads or otherwise impacted by surface disturban

1 Where agreed to in the acquisition of roadsementsregularly inspect and maintain the condition of access roads, culverts, an
sediment caitrol measures to prevent lonterm impacts during operation and maintenan@eoid storing, transferring, or mixing
oils, fuels, or other hazardous materials where accidental spills could enter surface or groundwater. Have spill reshdeseam
materials on site and clean up all spills immediately.

1 Maintain, fuel, and repair heavy equipment and vehicles using spill prevention and control meaSigas.ontaminated surfaces
immediately following any spill incident.

1 Fixed bulk fuel storage faities willmeet or exceedontainment requirements described in 40 CFR 112.7

1 All equipment fueling operations shall use pumps and funnels and absorbent pads. Refuel equipment away from natural or|
manmade drainage conveyance including ditches, catch basins, ponds, wetlands, and pipes. Additional fueling requirelynen
somesensitive resource area$o not store equipmenhear water bodies andecureequipmentwhen not in use overnight.

1 Limit tree removal in sensitive areas such as streamssings tdhe extent possible.

1 Cut or crush vegetation rather than bladdnere possiblén areas that would remain vegetated to maximize the ability of native
plants to resprout.

1 Conductnoxiousweed surveys prior to and following construction to determine potential weed spread andppate corrective
actions.

1 Use weedfree mulch, if mulch is used for erosion control.

1 Equip all vehicles with basic fifighting equipment, including extinguishers and shovels to prevent fires that could encourage

Vegetation g_royvth. . _ . . . . _

1 Limit grounddisturbing acivities to tower sites, access roads, staging areas, and other necessary construction sites.

1 Limit road improvements to the minimum amount necessary to safely move equipment, materials, and personnel into and®
construction area.

1 Consult with the U.S. Fish and Wildlife Service (USFWS) concerning any federally listed threatened and endangeredes!|amat
are identified and implement mitigation measures to eliminate or reduce adverse impacts to these species

1 Limit herbicide application to hand spraying at least f&¥1 from all fishbearing stream channels and use only Eparoved
herbicides that are notoxic to aquatic resources.

1 Maintain a 164foot no-spray buffer around well head locations. These fioces are identified on all BPA plan and profile drawin
and identified in work instructions to vegetation maintenance contractors.

1 Seed all disturbed areas to prevent colonization by weeds and facilitastadlishment of the preconstruction plant conumity.
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Resource Mitigation Measures
Vegetation Use approved (local Farm Service Agency) native seed mixtures in high quality vegetation communities and a combinatien
(continued) and nonnative seed in disturbed vegetation communities. Include the dominant native species from the impacted conmmtia
seed mix.
1 Limit tree removal in sensitive areas such as stream crosgirthe extent possible
1 Reseed disturbed areas (see mitigation measimé&getatior).
1 Equip all vehicles with basic fifighting equipment, includingxtinguishers and shovels to prevent fires that could potentially ha

wildlife habitats.

Wildlife and Fish 1 Minimize the projec® ground disturbancarea reseed disturbed areas, and install culverts during appropriatesiter work
window (see mitigation measurés Vegetationand Wate) to limit sedimentation affecting fish habita®repare and implement a
SWPPP and a SPC plan (see mitigation measures for Geology aaddSikte) to protectwildlife, fish, and wetlanchabitats.

1 Consult with the USFW#d NationdOceanic Atmospheric Administration (NOAA Fishecdesgerning any federally listed
threatened andendangeredwildlife species that are identified and implement mitigation measures to eliminate or reduce adve
impacts to these species

Designand construct transmission facilities fappropriatewind-, snow, and iceloading.
Design transmission facilities stscommodate sagging during prolonged hot weather.
Design and construct access roads to withstand predicted climatic events.

Climate

Use water trucks and/or palliatives to control dust during construction operatidmere appropriate.

Stabilize construction materials if they are a source of blowing.dust

Limit the amount of exposed soil, including dirt piles and open pits, to a minimum

Dispose of trees and brush by means other than burning.

Requireconstruction vehicles travel at low speeds on gravel roads and at the construction sites to minimize dust
Comply with applicable state tailpipe standards for alroad vehicles.

Ensure dlvehicle engines are in good operating condition to minimize exhaust emissions

Use low sulfur fuel when available for-ooad diesel vehicles

Air Quality

Implement vehicle idling and equipment emissioneasureswhere practicable

Encourage carpooling and the use of shuttle vans among construction workers to minimize consireletied traffic and associaty
emissions

Locate all staging areas as close to construction sites as practicable to mitiiviizg distances between staging areas and
construction sites

Locate staging areas in previously disturbed or graveled areas to minimize soil and vegetation disturbance where practicab
Use the properly sized equipment for the jobhen practicable

Use alternative fuels for generators at construction sites, or use electrical power where practicable

Reduce electricity use in the construction office by u$ing 5c@ripact fluorescent bulbs, and powering off computers every nig
Recycle or salvageon-hazardous construction and demolition debris

=4 =4 (=4 -8 a8 _98_8_9a_9_°._2°._-2
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Greenhouse Gases
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Resource Mitigation Measures

Use locally sourced rock for road constructisrnere availabl@nd acceptable to BRA

During construction, all vehicles will comply with applicable federal and state air quality regulations for tifjgseons.
alAyGrAy Ftft O02yaidNUzOGA2Y SIldALIYSYd Ay LINRPLISNI 62N Ay3a (
Train equipment operators in the proper use of equipment

Greenhouse Gases
(continued)
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Note:
1. For additional mitigation measures that have been identified through preparation of this EIS and that also could be implemented to reduce or eliminate potential adverse impacts of the
project, please see Chapters 5 through 22 of this EIS.

3-30 I-5 Corridor Reinforcement Project Final EIS
December 2015



	Chapter 3 Project Components and Construction, Operation, and Maintenance Activities
	3.1 Easements and Land Purchases
	3.2 Transmission Towers
	3.2.1 Tower Types
	3.2.2 Tower Footings
	3.2.3 Tower Disturbance Areas
	3.2.4 Tower Construction, Columbia River Crossing

	3.3 Conductors
	3.4 Overhead Ground Wire and Counterpoise
	3.5 Communications and Control Equipment
	3.6 Pulling and Tensioning Sites
	3.7 Obstruction Lighting and Marking
	3.8 Substations
	3.9 Access Roads
	3.10 Staging Areas and Helicopter Fly Yards
	3.11 Vegetation Clearing
	3.12 Mitigation Measures
	3.13 Final Project Design and Construction Process
	3.14 Construction Schedule and Work Crews
	3.15 Maintenance


