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600kV Lattice Deadend

Figure 2-7a
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600kV Lattice Running Angle

Figure 2-7b
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600kV Lattice Tangent

Figure 2-7c
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600kV Monopole Deadend

Figure 2-10a
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600kV Monopole Running Angle

Figure 2-10b

Schedule TFS-4
Page 102 of 140



600kV Monopole Tangent

Figure 2-10c
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Figure 2-15

600kV Lattice Crossing Structure
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345kV Lattice Deadend

Figure 2-20a
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345kV Lattice V-String

Figure 2-20b
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345kV 3-Pole Running Angle

Figure 2-23a
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345kV 3-Pole Deadend

Figure 2-23b
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Figure 2-25a

345kV Double Circuit Pole Deadend
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345kV Double Circuit Pole V-String

Figure 2-25b
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345kV Single Circuit Pole Deadend

Figure 2-26a
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345kV Pole Braced Post

Figure 2-26b

Schedule TFS-4
Page 124 of 140



345kV Single Circuit Pole V-String

Figure 2-26c
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345kV Braced H-Frame

Figure 2-28a
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345kV H-Frame Tangent

Figure 2-28b
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Figure 2-28c 

345kV H-Frame V-String
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Figure 2-29
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HVDC Transmission Line Workforce and Crews

Page 1

Resource Name Resource ID
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t.
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M
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M
ay

Ju
ne

Ju
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A
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S
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O
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N
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Ja
n
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b

M
ar

A
pr

M
ay

Ju
ne

Ju
ly

A
ug

us
t 

S
ep

t.

O
ct

N
ov

D
ec

MH Material Handling R-63 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Segment 1a

R1 50 Man Crew S1AR 50 50 50 50 50 50 50
F1 60 Man Crew S1AF 60 60 60 60 60 60 60 60
H1 25 Man Crew S1AH 25 25 25 25 25 25 25 25 25
A1 45 Man Crew S1AA 45 45 45 45 45 45 45 45 45 45 45 45
S1 12 Man Crew S1AS 12 12 12 12 12 12 12 12 12 12
W1 25 Man Crew S1AW 25 25 25 25 25 25 25 25 25 25 25 25 25
C1 24 Man Crew S1AC 24 24 24 24 24 24 24 24 24 24 24 24
RT1 20 Man Crew S1ART 20 20 20 20 20 20 20
Seg 1 70 70 70 130 200 212 212 211 211 211 211 151 151 126 126 114 69 69 69 45 20 20 20 0 0 0 0 0 0 0 0

Segment 1B 
R2 50 Man Crew S1BR 50 50 50 50 50 50 50 50
F2 60 Man Crew S1BF 60 60 60 60 60 60 60 60 60
H2 25 Man Crew S1BH 25 25 25 25 25 25 25 25 25
A2 45 Man Crew S1BA 45 45 45 45 45 45 45 45 45 45 45 45
S2 12 Man Crew S1BS 12 12 12 12 12 12 12 12 12 12 12 12
W2 25 Man Crew S1BW 25 25 25 25 25 25 25 25 25 25 25 25 25
C2 24 Man Crew S1BC 24 24 24 24 24 24 24 24 24 24 24 24 24 24
RT2 20 Man Crew S1BRT 20 20 20 20 20 20 20
Seg 2 0 50 50 110 180 192 192 241 241 191 191 191 131 106 106 106 81 69 69 69 44 20 20 0 0 0 0 0 0 0 0

Segment 3
R3 50 Man Crew S3R 50 50 50 50 50 50 50 50 50
F3 60 Man Crew S3F 60 60 60 60 60 60 60 60 60
H3 25 Man Crew S3H 25 25 25 25 25 25 25 25 25 25
A3 45 Man Crew S3A 45 45 45 45 45 45 45 45 45 45 45 45
S3 12 Man Crew S3S 12 12 12 12 12 12 12 12 12 12 12 12
W3 25 Man Crew S3W 25 25 25 25 25 25 25 25 25 25
C3 24 Man Crew S3C 24 24 24 24 24 24 24 24 24 24
RT3 20 Man Crew S3RT 20 20 20 20 20 20 20 20 20
Seg 3 0 0 0 0 0 0 0 0 50 50 50 110 135 135 135 180 192 142 142 142 131 151 126 126 126 126 126 81 69 69 0

Segment 4
R4 50 Man Crew S4R 50 50 50 50 50 50 50 50 50 50 50 50
F4 60 Man Crew S4F 60 60 60 60 60 60 60 60 60 60 60 60
H4 25 Man Crew S4H 25 25 25 25 25 25 25 25 25 25 25 25 25
A4 45 Man Crew S4A 45 45 45 45 45 45 45 45 45 45 45 45
S4 12 Man Crew S4S 12 12 12 12 12 12 12 12 12 12 12 12 12 12
W4 25 Man Crew S4W ` 25 25 25 25 25 25 25 25 25 25 25 25
C4 24 Man Crew S4C 24 24 24 24 24 24 24 24 24 24 24
RT4 20 Man Crew S4RT 20 20 20 20 20 20 20 20 20
Seg 4 0 0 0 0 0 0 0 50 50 50 110 135 135 135 192 192 192 192 192 167 191 191 151 151 126 126 81 81 69 69 69
Total 70 120 120 240 380 404 404 502 552 502 562 587 552 502 559 592 534 472 472 423 386 382 317 277 252 252 207 162 138 138 69
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Example of Typical Construction Activities and Durations on Agricultural Property 

The following example timeline describes a typical construction sequence that could occur on a single 

parcel currently in agricultural use (with row crop or hay / grass pasture). This hypothetical situation 

assumes the following: 0.5 miles of HVDC right-of-way (ROW) on the parcel; two tangent lattice 

structures are planned within the parcel; no grading is needed; and access is obtained by driving only 

within the ROW from adjoining parcels through existing gates. The following timeline also assumes that 

the ROW has been surveyed and the clearing boundaries have been staked. The timeline describes the 

major planned activities associated with construction. During the construction period, other activities, 

usually smaller in scale (such as inspections or monitoring) may require intermittent access to and 

presence in the ROW between the activities listed below.  Note that there will be breaks in the 

construction process.   The duration of these breaks may vary from the periods identified below. 

Typical Construction Activities on Agricultural Property 

Activity 

Access 

typically 

restricted? Day Description 

ROW 

mowing 

and/or 

clearing 

Yes 1 to 2 Mowing equipment enters from adjoining parcel and mows 

portions of the ROW. The area mowed would include an 

access path down the ROW (approximately 16 to 35 feet 

wide) and two areas (each 100 x 100 ft) for future 

structure construction pads.  

Access to the construction area is restricted during 

mowing operations for safety. 

None No 3 to 14 There is a period of inactivity between mowing and/or 

clearing (above) and the beginning of surveying and staking 

(below). This period may be shorter or longer depending 

on construction schedule.  

Survey and 

staking 

No 15 A survey crew stakes each structure location with wooden 

lath.  

Install storm 

water 

protection 

measures 

No 16 According to state requirements, any storm water 

protection measures (e.g., silt fences) are installed. Silt 

fences would be discontinuous, and would not limit 

livestock movement. This typically requires one or two 

pickup trucks with trailers, possibly a small excavator, and 

a small crew of workers.  

Drill and pour 

foundations 

Partially 17 to 

19 

Auger equipment drills holes for footings, rebar cages are 

set, concrete trucks delivery concrete to the pad, stub 

angles are set, and concrete is poured into holes and mold 

surrounding stub angles.  

Access is prohibited in a small area within a protective 

fence around foundation sites, and periodically restricted 

around the construction area for safety due to the 

movement of trucks and other equipment. 

None 

(Concrete 

curing) 

Partially 20 to 

22 

Access to ROW is not restricted, except for a small area 

within a protective fence around foundation sites. 
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Typical Construction Activities on Agricultural Property 

Activity 

Access 

typically 

restricted? Day Description 

Remove 

concrete 

forms 

Partially 23 Access to ROW is not restricted, except for a small area 

within a protective fence around foundation sites. 

None 

(Concrete 

curing) 

Partially 24 to 

33 

Access to ROW is not restricted, except for a small area 

within a protective fence around foundation sites. 

Equipment set 

up, assembly, 

and structure 

erection 

Partially 34 to 

41 

Structure material delivered to each structure site with a 

heavy truck, structure sections are assembled, and 

sections are lifted by crane and set into place.  

Access to ROW may be periodically restricted around the 

construction area for safety due to the movement of 

trucks, cranes, and other equipment.  

Insulator 

assemblies 

fixed to 

structure 

Partially 42 Insulators and associated hardware are pre-assembled into 

strings, strings are then lifted by crane or lift truck and 

fixed to tower arms. 

Access to ROW is periodically restricted around the 

construction area for safety due to the movement of 

trucks, cranes, and other equipment. 

None Partially 42 to 

86 

There is a period of inactivity between the end of insulator 

installation (above) and the beginning of wire stringing 

(below). This period may be shorter or longer depending 

on location and site conditions.  

During this period, access to the ROW outside of the 

structure pads is unrestricted. 

Sock and Pilot 

line threading 

Yes 87 A helicopter lifts a light weight sock/pilot line, which is 

threaded through rollers attached to the insulators.  

During stringing operations, access to the ROW is 

restricted for safety. 

Conductor 

pulling and 

tensioning 

Yes 88 to 

92 

Conductor is attached to the end of the sock/pilot and 

pulled through. Pulling and tensioning equipment (located 

on other parcels in this example) ensure that the proper 

clearance and sag is achieved for each span of the 

conductor.  

During stringing operations, access to the ROW is 

restricted for safety. 

Clipping in Yes 93 Conductor is permanently attached ("clipped in") to 

hardware connection at the end of insulator strings using 

one to three bucket trucks. 

Access to ROW is periodically restricted around the 

construction area for safety due to the movement of 

trucks and other equipment. 

None No 94 to 

122 

There is a period of inactivity between the end of clipping 

in and the start of final restoration activities. This lag could 

be considerably shorter, depending on season and site 

conditions.  
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Typical Construction Activities on Agricultural Property 

Activity 

Access 

typically 

restricted? Day  Description  

ROW 

restoration 

Partially 123 to 

130 

Repair of construction damage occurs, which may include 

re-seeding, recontouring, and restoration of drainage 

patterns. In row crop areas, this may also include 

decompaction, ripping, and/or tilling to restore ROW. 

Access to ROW is periodically restricted around the 

construction area due to the movement of trucks and 

other equipment for safety. 

Vegetation 

Re-

establishment 

No 131 –  Depending on site conditions, vegetation will be allowed 

to become reestablished. Depending on the season, for 

row crops areas, crops or cover crops could be planted or 

re-established following restoration. 

Any storm water protection measures are removed after 

the site meets or exceeds state reclamation thresholds. 
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Workforce and Crews 
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