MURTHA
CULLINA

ATTORNEYS AT LAW
BRUCE L. MCDERMOTT
203.772.7787 DIRECT TELEPHONE
860.240.5723 DIRECT FACSIMILE
BMCDERMOTT@MURTHALAW.COM

June 8, 2022

Melanie A. Bachman, Esq.
Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re: Docket No. 508 - The United llluminating Company Application for a
Certificate of Environmental Compatibility and Public Need for the Milvon to
West River Railroad Transmission Line 115-kV Rebuild Project

Dear Ms. Bachman:

Enclosed for filing with the Connecticut Siting Council (“Council”) is The United
llluminating Company’s Late Filed Exhibit, as requested by the Council in the
memorandum dated May 25, 2022.

An original and fifteen (15) copies of this filing will be hand delivered to the Council.

Should you have any questions regarding this letter, please do not hesitate to
contact me.

Very truly yours,

R 4

Bruce L. McDermott
Enclosures

CcC: Service List

Murtha Cullina LLP
265 Church Street
New Haven, CT 06510
T203.772.7700

F 203.772.7723

CONNECTICUT + MASSACHUSETTS + NEW YORK MURTHALAW.COM

12245901v1



Ul MILVON WEST RIVER TRANSMISSION LINE REBUILD PROJECT (D508) - COST TABLE

Section
Length
in Linear
Miles

Project Component

. Overhead Transmission
Line, north side of RR ROW
(proposed)

Transmission
Line Costs

$222,550,000

Distribution
Related
Costs

(B)

$1,250,000

Substation
Costs

$3,850,000

Transition
Station Costs

HDD Costs

Jack & Bore
Costs

Misc. Costs
(e.g. bonnet
decommissionin

9)

(©)

$67,350,000

Total Cost
Estimate

(H)*

=[A+B+C+D+E+F+G]

$295,000,000

Proposed
Project
Cost for this
Section or
Alternative

(N

$295,000,000

$0

Overhead Transmission
Line, south side of RR ROW

$265,475,000

$3,125,000

$3,850,000

$67,350,000

$339,800,000

$295,000,000

$44,800,000

Overhead Transmission
Line, north side of RR
ROW, Milford Alternative
(reduced structure heights
from 905N to 914N)

$223,400,000

$1,400,000

$3,850,000

$67,350,000

$296,000,000

$295,000,000

$1,000,000

Overhead Transmission
Line, north side of RR
ROW, shifted to south side
of RR ROW from 905N to
914N

$234,250,000

$1,250,000

$3,850,000

$67,350,000

$306,700,000

$295,000,000

$11,700,000

Underground Transmission
Line, north side of RR ROW

$1,122,954,000

$0

$21,388,000

$0

$19,871,000

$0

$67,350,000

$1,231,563,000

$295,000,000

$936,563,000

Underground Transmission
Line, south side of RR ROW

$1,291,748,000

$0

$11,458,000

$0

$27,540,000

$6,328,000

$67,350,000

$1,404,424,000

$295,000,000

$1,109,424,000

Underground Transmission
Line within streets

$289,822,000

$1,250,000

$3,850,000

$1,522,000

$0

$590,000

$67,350,000

$364,384,000

$295,000,000

$69,384,000

Underground Transmission
Line, Milford Alternative
(from 905N to 914N)

$281,547,000

$1,250,000

$3,850,000

$1,522,000

$1,492,000

$0

$67,350,000

$357,011,000

$295,000,000

$62,011,000

Underground Transmission
Line, Morissette Alternative
(from 900N to 914N)

$308,912,000

$1,250,000

$3,850,000

$1,522,000

$1,492,000

$67,350,000

$384,376,000

$295,000,000

$89,367,000

*These costs are for the total Project, including the Option described
Per ISO-NE PP4, Appendix D, option B-C costs are “Project Initiation” type estimates (-50%/+200% accuracy)
Please see attached Notes and Assumptions documents for further details

Internal Use



Ul Milvon West River Transmission Line Rebuild Project
(D508)

CSC LF-2 Cost Table Assumptions and Notes



Option A

Overhead Transmission Line, north side of RR ROW (Proposed Project)

Proposed Project constructed completely overhead between Milvon Substation to
West River Substation primarily on the north side of the tracks
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Cost Estimate — Furnish and Install

Item Quantity Estimate
Engineering & Indirects $43,400,000
Steel Poles, Foundations, and
Attachment Hardware 158 >46,250,000
OPGW and Conductors $28,500,000
Removals $17,500,000
Other Construction Requirements
(Mobilization, Laydown Yards, $10,900,000
Commissioning of Line, etc)
Distribution Work $400,000
Substation Work - $1,200,000
Land Rights 18 acres $12,950,000
Environmental _Controls (Matting, 435,450,000
Clearing, etc)
Flagmen/Police Support $13,400,000
AFUDC $40,650,000
Contingency (30%) $44,400,000

Option A Total Cost

$295,000,000




Option B

Overhead Transmission Line, south side of RR ROW

Proposed Project constructed completely overhead between Milvon Substation to
West River Substation primarily on the south side of the tracks
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Cost Estimate — Furnish and Install

Item Quantity Estimate
Engineering & Indirects $70,600,000
Steel Poles, Foundations, and

Attachment Hardware 155 >46,250,000
OPGW and Conductors $28,600,000
Removals $17,500,000

Other Construction Requirements
(Mobilization, Laydown Yards, $10,900,000

Commissioning of Line, etc)
Distribution Work $1,000,000
Substation Work - $1,200,000
Land Rights 24 acres $17,850,000
Environmental _Controls (Matting, 439,650,000
Clearing, etc)

Flagmen/Police Support $13,400,000
AFUDC $46,650,000
Contingency (30%) $46,200,000

Option B Total Cost

$339,800,000




General Overall Design Constraints

The following items were considered in the design of the proposed project.

e The rebuilt line should be parallel and adjacent to the RR tracks.

e Conductors shall not cross over buildings.

e Site grading shall be limited to the maximum extent possible.

O Structures shall be spotted at the bottom of the slope up to the RR tracks or at
the top of the slope down to the RR tracks, to the maximum extent possible.

e Poles shall be placed within the CTDOT Railroad Corridor to the maximum extent
possible.

e Pole shall be placed in locations to minimize to support MNR signal and/or feeder wires.

e Minimize all construction impacts to private residential properties to the maximum
extent possible.

e Pole placement and wire pulling sites should be located in locations of sufficient size for
the work required.

e Impacts from pole placement in wetlands, watercourses and the cemetery shall be
minimized to the maximum extent possible

Assumptions Option B

Design/Engineering/Scope

e No underground subsurface utility survey has been performed

e No geotechnical investigations have been performed, which dictate pole
foundation sizing in addition to soil and groundwater environmental
characterization and disposal volume estimates

e Pole heights have not been determined

e No field verification of pole placement or wire pulling locations has been
performed

e Pole placement was based on what has been investigated for the proposed
project in terms of the work pads for removal activities.

e Poles are placed within the CTDOT Railroad Corridor to the maximum extent
possible.

0 However, approximately 30 poles may have to be located on private
property for this option while, while only 13 poles are located on private
property for the proposed project.

0 This results in more permanent easements required

e Where possible, poles are located a sufficient distance away from the existing
catenary structures to not have to support MNR signal and/or feeder wires.



O However, up to 20 poles may have to support MNR signal and/or feeder
wires
e The line is parallel and adjacent to the RR tracks, primarily on the south side of
tracks, except for where the line must connect to Woodmont, Allings Crossing,
and West River Substations.
e Due to the tight corridor and the proximity of existing buildings to the existing
catenary structures, this option will require conductors to span across buildings.
0 Insome locations, this can be mitigated by placing poles on the top of the
slope up to the RR tracks. Required site grading, matting, and necessary
environmental controls will be significantly increased in these locations.
e Due to constructability concerns, two spans of over 1,000’ are proposed. Spans
of this length require the use of a special conductor type, and significantly taller
poles
e Significant Impacts can and will happen on private residential properties (either
poles on private property or significant vegetation clearing and conductor
overhang)
e EMF impacts have not been assessed
e Potential archeological impacts have not been assessed on the south side of the
corridor (check with David)
e The extent of wetland and watercourse impacts have not been reviewed,
specifically with respect to permanent impacts and permitting.

Access routes for construction have not been fully vetted
Cost Estimate

e [SO-PP4 Appendix D assumptions:
0 Thisis a “Project Initiation” type estimate (-50%/+200% accuracy)
0 Contingency for this type of estimate is 30%-50%
0 This estimate used 30% contingency

e Per Acreage Costs for Land Rights are assumed to be $750,000/acre

e Escalation is calculated at 1.75% per year

e Four flagmen per day (2 crews) have been allocated for the duration of the

construction schedule



Option C

Overhead Transmission Line, north side of RR ROW (Proposed Project
with Reduced Structure Heights from P90O5N to P914N)

Proposed Project constructed completely overhead between Milvon Substation to
West River Substation primarily on the north side of the tracks with Reduced
Structure Heights from P90O5N to P914N

10



| oate

“-_‘,‘" ? S H'm:l;:(‘,:_,‘-

~ e

PLAN
NOTEBOOK

iltliHiillillllll”lI|lH1lIii!|ltHlHI!IIHHHHHI!iHllllltl!tillt!lih!nl']I'lIIH!lllHIIIEEHE!!!!HHH!!!Hlil“!i!li!illlllli!IIHIHH. lH a!!!!lllliifilié”!l!

VERREEAREN CEFATENN RN AR FR AT NN R R FRAEFINETRED

IIIIIIIIIIIIIIHHIIIIIIlHiHHHHH!IIIHHIIlHlIIIlEll!HHHi

b
L T R e L e T Ll L e g e O e A T L R ¢ L L e e e e e T T R - e b bbbl ek bbb bdeb bbb bbbt bt vereany
il svaTS L T T
1 ettt bbbt bAoA S e L e . - e L S0t AN At s e e L B e UL L A L bbb b bbb bbb bbb b bt sidsdiennnnannnewy PEREERBSRNERINN FEFEWNEN
. t--- ............ bolnesnennndibitan, . it0s38sblbitctttbannssencsissitIIIHIIMN ’ BEREEETR AR R RN IR RN AR RS EREE NP ON AR T {
S T T TR TTETE YA UA NS RAR TN RNV

e i TN = i
i il 7

: ; : ‘ CHTI IR TR TR
-iiliimnmmimx- HEEY T L T R AR atdaiaigil FERRRREERR RN i LULLLLLAL 4! s
4 vees : "

T

. ‘ - 1 NERNARER RN R RN RN
G Siilitar il FEEAARER e T T I I I TTTTTrorrraa r e RA R R L ELLRA RL LAL E LA Rl A
. FRREFERENN [ I
1 . kY '
N b

:

ineering
12701 Whitewater Drive, Suite #300
Minnetonka, MN 55343

ww-pc.com

(952) 937-5150
(952) 937-5822
(888) 937-5150
Westwood Surveying and Engineering, P.C.

ol
5
o
£
]
7

:
—

Phone
Fax
Toll Free

| oate |

OPTION C CONCEPT STRUCTURE LOCATIONS

Ul PROPOSED 115-KV TRANSMISSION LINE STRUCTURE

]

OPTION C CONCEPT OVERHEAD ALIGNMENT

EXISTING CT DOT CORRIDOR BOUNDARY
EXISTING PROPERTY LINE

ACCESS ROAD

PROFILE

WORK PAD

UNDERBUILD CONDUCTOR TYPE NEUTRAL CONDUCTOR TYPE OPGW TYPE CONDUCTOR TYPE YR. CONST. PE Stamp CONFIDENTIAL PRO@I:{?E':%?YD aEnh:iG'Il':IIE\EDEIggCRET NFORMATION U I Ul 115-kV RR PROJECT MILVON TO WEST RIVER

1. PRELIMINARY, NOT FOR CONSTRUCTION Property of AVANGRID AVANGRID OPTION C - OH REDUCED STR. HEIGHTS

TENSION TENSION TENSION TENSION 10F 3
DESIGN TEMP. DESIGN TEMP. DESIGN TEMP. DESIGN TEMP. DR [SFB  [SCALE ASSHOWN]FILE:
DATE DESCRIPTION DESCRIPTION ApP.  |DATE] |

CADD Drawing, DO NOT REVISE MANUALLY.




| oate

B on e 3 .

T

d TS
) S

Lo “ *::;.-‘:&/

‘@:&f\»

. * \ 1 - » il
- r“‘“ \’ = i ) =8 »” - > =
@AY e \| N - - 1 ) ' - -~ e - W e - gy e T e — e—
| W | & . & - 1 X
- \

T e
= ———r — —

b p ;
Jili ¥ npeislole S D TVEIIR TSRS ALY - )

PLAN
NOTEBOOK

el Jlesoswssnssasnrressase sestalissssassnsons sasarbilessiisiiniionrins
& ‘ " i ﬁnuumnlhnl.uumullmnmm_ltmiua,mm.nm. ‘
‘. | ol v | “I | - | | . “““““H”“!'“hl ‘E:Aa" - - ighela a‘”“' :;ll;r‘
! 1 R l : ' 111 i 2 . - A, Y-
R 1’\‘- i f P-P - : . o SR At 2t e T D T T T L L L L LA A bbbt PP T TITIR L L TTIEFES p e et TR ——— . 23 x j '!

K
)-

1 - . - g - bt 1 il . feiivsd 7 T
\ - - Shsssild : ' ! A

jlis

ineering
12701 Whitewater Drive, Suite #300
Minnetonka, MN 55343

ww-pc.com

(952) 937-5150
(952) 937-5822

ol
5
o
£
]
7

(888) 937-5150
Westwood Surveying and Engineering, P.C.

:
—

Phone
Fax
Toll Free

i

u‘dl '.F-J:u L

f "
i h"u “"u-

| oate |

LEGEND

OPTION C CONCEPT STRUCTURE LOCATIONS

Ul PROPOSED 115-KV TRANSMISSION LINE STRUCTURE

DOWNTOWN MILFORD CONCEPT PLAN

EXISTING CT DOT CORRIDOR BOUNDARY
EXISTING PROPERTY LINE

ACCESS ROAD

PROFILE

WORK PAD

UNDERBUILD CONDUCTOR TYPE NEUTRAL CONDUCTOR TYPE OPGW TYPE CONDUCTOR TYPE YR, CONST. PE Stamp AVANGRID ENGINEERING

CONFIDENTIAL, PROPRIETARY and TRADE SECRET INFORMATION UI UI 1 15-kv RR PROJECT MILVON TO WEST RlVER
PRELIMINARY, NOT FOR CONSTRUCTION Property of AVANGRID AVANGRID OPTION C - OH REDUCED STR. HEIGHTS

B —

T e

CADD Drawing, DO NOT REVISE MANUALLY.




| oate

{J|“””-“.”-I:‘."“'

TS . Sl
i ® ’

W

.Hunnt-us'n. “;!”z,;“.”““
caneunes TIL sxEs
¥

Y .4
i

E"

PLAN
NOTEBOOK

o
ol
PR e
R T e

_—

ineering

12701 Whitewater Drive, Suite #300
Minnetonka, MN 55343

ww-pc.com

(952) 937-5150
(952) 937-5822
(888) 937-5150
Westwood Surveying and Engineering, P.C.

ol
5
o
£
]
7

:
—

Phone
Fax
Toll Free

\
1

.

Yo%
{7 S|

UM

A

i

‘r‘

OPTION C CONCEPT STRUCTURE LOCATIONS

Ul PROPOSED 115-KV TRANSMISSION LINE STRUCTURE

OPTION C CONCEPT OVERHEAD ALIGNMENT

I
SURVEYED
NOTEBOOK REVIEWED
NO. NOTES REDUCED

EXISTING CT DOT CORRIDOR BOUNDARY
EXISTING PROPERTY LINE

ACCESS ROAD

WORK PAD

UNDERBUILD CONDUCTOR TYPE NEUTRAL CONDUCTOR TYPE OPGW TYPE CONDUCTOR TYPE

YR CONST o CONFIDENTIAL, PRO%CRET INFORMATION UI Ul 115-kV RR PROJECT MILVON TO WEST RIVER
PRELIMINARY, NOT FOR CONSTRUCTION Property of AVANGRID AVANGRID OPTION C - OH REDUCED STR. HEIGHTS

TENSION TENSION TENSION TENSION 3 OF 3
T e

CADD Drawing, DO NOT REVISE MANUALLY.




Cost Estimate — Furnish and Install

Item Quantity Estimate
Engineering & Indirects $43,650,000
Steel Poles, Foundations, and
Attachment Hardware 161 >46,650,000
OPGW and Conductors $28,500,000
Removals $17,500,000
Other Construction Requirements
(Mobilization, Laydown Yards, $10,900,000
Commissioning of Line, etc)
Distribution Work $450,000
Substation Work - $1,200,000
Land Rights 18 acres $13,000,000
Environmental _Controls (Matting, 435,475,000
Clearing, etc)
Flagmen/Police Support $13,400,000
AFUDC $40,775,000
Contingency (30%) $44,500,000
Option C Total Cost $296,000,000

12




Assumptions

Design/Engineering/Scope

No underground subsurface utility survey has been performed on the south side
of the railroad tracks or at relocated structure locations

No geotechnical investigation has been performed on the south side of the
railroad tracks or at relocated structure locations which dictate pole foundation
sizing in addition to soil and groundwater environmental characterization and
disposal volume estimates

5 Additional Steel Poles and Foundations Needed in Comparison to the Proposed
Project, increasing viewshed impacts and likelihood of impacting archaeological
resources due to more foundations

Additional Vegetation Clearing and Land Rights Needed in Comparison to the
Proposed Project

No field verification of pole placement or wire pulling locations has been
performed

Due to the tight corridor and the proximity of existing buildings to the existing
catenary structures, this option will require conductors to span across buildings.
Two additional track crossings will be required which will require more track
outages and delay construction

Cost Estimate

ISO-PP4 Appendix D assumptions:
0 Thisis a “Project Initiation” type estimate (-50%/+200% accuracy)
0 Contingency for this type of estimate is 30%-50%
0 This estimate used 30% contingency
Escalation is calculated at 1.75% per year
Four flagmen per day (2 crews) have been allocated for the duration of the
construction schedule

13



Option D

Overhead Transmission Line, north side of RR ROW (Proposed Project
Shifted to South Side from P905N to P914N)

Proposed Project constructed completely overhead between Milvon Substation to
West River Substation primarily on the north side of the tracks with the line routed
to the south side of the tracks between P905N to P914N

14
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Cost Estimate — Furnish and Install

Item Quantity Estimate
Engineering & Indirects $44,500,000
Steel Poles, Foundations, and
Attachment Hardware 163 >47,600,000
OPGW and Conductors $32,550,000
Removals $17,500,000
Other Construction Requirements
(Mobilization, Laydown Yards, $11,250,000
Commissioning of Line, etc)
Distribution Work $400,000
Substation Work - $1,200,000
Land Rights 18 acres $13,250,000
Environmental _Controls (Matting, 435,700,000
Clearing, etc)
Flagmen/Police Support $13,400,000
AFUDC $42,450,000
Contingency (30%) $46,900,000

Option D Total Cost

$306,700,000
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Assumptions

Design/Engineering/Scope

No underground subsurface utility survey has been performed either new
structure locations or relocated structure locations

No geotechnical investigation has been performed either new structure locations
or relocated structure locations which dictate pole foundation sizing in addition
to soil and groundwater environmental characterization and disposal volume
estimates

Both 115kV Lines can be out of service at the same time for 3 to 4 weeks

3 Additional Steel Poles and Foundations Needed in Comparison to the Proposed
Project, increasing viewshed impacts and likelihood of impacting archaeological
resources due to more foundations

6 Poles of 160 with Lowered Pole Heights in Comparison to the Proposed Project
Additional Vegetation Clearing and Land Rights Needed in Comparison to the
Proposed Project

Heights for the poles located on the south side of the tracks have not been
determined but are assumed to range between 100’ and 120’ in height.

The billboard by Catenary B913S can be removed.

Conductors

Cost Estimate

ISO-PP4 Appendix D assumptions:
O Thisis a “Project Initiation” type estimate (-50%/+200% accuracy)
0 Contingency for this type of estimate is 30%-50%
0 This estimate used 30% contingency
Escalation is calculated at 1.75% per year
Four flagmen per day (2 crews) have been allocated for the duration of the
construction schedule

17



Option E

Underground Transmission Line, north side of RR ROW

Proposed Project area constructed completely underground between Milvon
Substation to West River Substation, within the RR ROW (where feasible) on the
north side of the tracks

18
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Cost Estimate — Furnish and Install

Item Quantity Estimate
Engineering & Indirects $177,723,000
Cable mstaIIatlgn,_ac§essior|es and $242,084,000
commissioning
Duct bank installation 50,860’ $259,071,000
HDD 9,000’ $19,871,000
Jack and Bore -
Substation Work $21,388,000
Land Rights 28 acres $21,150,000
Environmental $18,341,000
AFUDC $249,089,000
Contingency (30%) $222,819,000
Option E Total Cost $1,231,536,000

! The following quantities were used in this estimate: Cable — 1,445,208’ Terminations 96, Splices: 420
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Assumptions

Design/Engineering/Scope

Approval by CTDOT to install the 115kV underground facilities in the railroad
corridor
Transmission center line shown on the drawings is based on above grade visual
inspection of the area and is subject to change based on completion of below
grade survey
Changes to the typical cross section depth may result in increased cable size or
other design parameters to achieve required ampacity
Potential archeological impacts have not been assessed on the south side of the
corridor. This option poses a higher likelihood of impacting archeological
resources.
The transition from UG line to substation has yet to be determined. If required
to be pursued further, this would be determined during the detailed design
phase. The cost estimates assumed a couple of the substations would be rebuilt
to accommodate an underground entrance and the remainder would remain
with UG to OH riser structures being located adjacent to the substation
For this estimate It is assumed that substation upgrades will include:

0 New terminal structures to support cable terminations
New line terminal switches
New surge arrestors
New CT/PTs
New steel structures to support above equipment
0 Riser structures to connect underground cable to overhead wires

O O O O

Cable system consists of 2 cables per phase — 3,500 kcmil to achieve required
ampacity
Assumed duct bank cross section?:

2 Typical single cable per phase, double circuit duct bank: ~3.16” width, with smaller FTB envelope. Cross section
does not show spare or communications ducts for clarity.

21



Total :

39"(3.25') -
congrete
encasememtn

| 63" (5.25'] wide

Cost Estimate

ISO-PP4 Appendix D assumptions:

O Thisis a “Project Initiation” type estimate (-50%/+200% accuracy)

0 Contingency for this type of estimate is 30%-50%

0 This estimate used 30% contingency
Does not include taxes
Any estimates on rock or foreign utilities are based on surface level observations
Land right costs are preliminary. Final acreage will be determined once final
route is selected
Escalation is calculated at 1.75% per year
Soil and groundwater disposal costs have been estimated based on soil analysis
along the route which was performed in preparation for the proposed solution,
which will be substantially higher for this option
Permanent impacts to wetlands and watercourses have not been assessed and
therefore environmental permitting costs have been estimated
Multiple HDDs will be required for this option (this may be given)
No costs have been included for mitigation for potential direct or indirect
impacts to cultural resources.
Four flagmen per day (2 crews) have been allocated for the duration of the
construction schedule
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Schedule

e Detailed engineering of the project will commence Q1 2024

e Conceptual level schedule is based on duct bank installation at 40’/day, and
20’/day in public roads

e Cable pulling, termination, and splicing is based on past project: ~1 year for 8
miles, 1 cable per phase, 1 circuit

e One year of Procurement is assumed in the schedule

e MNR can provide sufficient flaggers to cover the construction and survey work (2
crews)

e Timely review and approval of detailed design drawings by CDOT/MNR

e [tis anticipated that construction for this option will extend into 2034 or beyond
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Option F

Underground Transmission Line, south side of RR ROW

Proposed Project area constructed completely underground between Milvon
Substation to West River Substation, within the RR ROW (where feasible) on the
south side of the tracks

24
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Cost Estimate-Furnish and Install

Item Quantity Estimate
Engineering & Indirects $193,640,000
Cable mstaIIatlgn,_ac§es§orles and $293 531,000
commissioning
Duct bank installation 61,361’ $300,938,000
HDD 11,500’ $27,540,000
Jack and Bore 2,000 $6,328,000
Substation Work $11,458,000
Land Rights 14 acres $10,725,000
Environmental $18,791,000
AFUDC $288,541,000
Contingency (30%) $252,932,000
Option F Total Cost $1,404,424,000

3 The following quantities were used in this estimate: Cable — 1,445,208’ Terminations 96, Splices: 420
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Assumptions

Design/Engineering

Based on the narrow railroad corridor to the south of the tracks, this option is
located within the public streets with the most direct route selected
Transmission center line shown on the drawings is based above grade visual
inspection of the area and is subject to change based on completion of below
grade survey
Any estimates on rock or foreign utilities are based on surface level observations
Changes to the typical cross section depth may result in increased cable size or
other design parameters to achieve required ampacity
No P&C work has been included
Potential archeological impacts have not been assessed on the south side of the
corridor. This option poses a higher likelihood of impacting archeological
resources.
The transition from UG line to substation has yet to be determined. If required
to be pursued further, this would be determined during the detailed design
phase. The cost estimates assumed a couple of the substations would be rebuilt
to accommodate an underground entrance and the remainder would remain
with UG to OH riser structures being located adjacent to the substation
For this estimate it is assumed that substation upgrades will include:

0 New terminal structures to support cable terminations
New line terminal switches
New surge arrestors
New CT/PTs
New steel to support above equipment
Riser poles at substations to connect underground cables to overhead

O O 0O OO

wires
Cable system consists of 2 cables per phase — 3,500 kcmil
Assumed duct bank cross section:

27



Total :

39"(3.25') -
congrete
encasememtn

| 63" (5.25'] wide

Cost Estimate

ISO-PP4 Appendix D assumptions:

O Thisis a “Project Initiation” type estimate (-50%/+200% accuracy)

0 Contingency for this type of estimate is 30%-50%

0 This estimate used 30% contingency
Does not include taxes
Escalation is calculated at 1.75% per year
Land right costs are preliminary. Final acreage will be determined once final
route is selected
Soil and groundwater disposal costs have been estimated based on soil analysis
along the route, which was performed in preparation for the proposed solution,
which will be substantially higher for this option
Permanent impacts to wetlands and watercourses have not been assessed and
therefore environmental permitting costs have been estimated

28



Schedule

e Detailed engineering will commence Q1 2023

e Conceptual level schedule is based on duct bank installation at 20’/day

e Cable pulling, termination, and splicing is based on past project: ~1 year for 8
miles, 1 cable per phase, 1 circuit

e ltis anticipated construction for this alternative will extend into 2036 or beyond

Construction

e |t anticipated for this option there will be significant impacts to local traffic,
business, and public during construction activities. Both cable pulling and splicing
as well as duct bank excavation

29
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Option G

Underground Transmission Line, P9O5N-P914N, within public streets

Proposed Project area between P905N and P914N constructed completely
underground, within the public roads

30
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Cost Estimate-Furnish and Install

Item Quantity Estimate
Overhead Line Design and $290,961,000
Construction®
Engineering & Indirects $9,439,000
Cable instaIIatiqn,'acc.esiories and $14.646,000
commissioning
Duct bank installation 3,500’ $18,941,000
HDD -
Jack and Bore 200’ $590,000
Transition Stations 1 $1,522,000
Land Rights $371,000
Environmental $1,839,000
AFUDC $11,993,000
Contingency (30%) $14,082,000
Option G Total Cost $364,384,000

4 Inclusive of all associated costs for the overhead design to connect to this underground option. Other detailed
cost are pertinent to the underground engineering and construction only
5> The following quantities were used in this estimate: Cable — 66,996’ Terminations 24, Splices: 12
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Assumptions

Design/Engineering

Transmission center line shown on the drawings is based above grade visual
inspection of the area and is subject to change based on completion of below
grade survey
Changes to the typical cross section depth may result in increased cable size or
other design parameters to achieve required ampacity
No P&C work has been included (remote ends)
Potential archeological impacts have not been assessed on the south side of the
corridor. This option poses a higher likelihood of impacting archeological
resources.
1 transition station is included and will consist of a fenced in area containing:
0 2riser poles
0 1 control enclosure
Cable system consists of 2 cables per phase — 3,500 kcmil
Assumed duct bank cross section:

Total :

39"(3.25') -
congrete
encasememtn

i 63" (5.25'] wide
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Cost Estimate

e ISO-PP4 Appendix D assumptions:
O Thisis a “Project Initiation” type estimate (-50%/+200% accuracy)
0 Contingency for this type of estimate is 30%-50%
0 This estimate used 30% contingency
e Does not include removals
e Does not include remote substation work (P&C)
e Does not include taxes
e Land right costs are preliminary. Final acreage will be determined once final
route is selected
e Escalation is calculated at 1.75% per year
e Any estimates on rock or foreign utilities are based on surface level observations
e Soil and groundwater disposal costs have been estimated based on soil analysis
along the route which was performed in preparation for the proposed solution,
which will be substantially higher for this option

Schedule

e Conceptual level schedule is based on duct bank installation at 20’/day

e Cable pulling, termination, and splicing is based on past project: ~1 year for 8
miles, 1 cable per phase, 1 circuit

e Extended schedule due to undergrounding, longer stretch and two additional
track crossings

Construction

e [t anticipated for this option there will be significant impacts to local traffic,
business, and public during construction activities. Both cable pulling and splicing
as well as duct bank excavation
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Option H

Underground Transmission Line, P9O5N-P914N, within RR ROW

Proposed Project area between P905N and P914N constructed completely
underground, within the RR ROW
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Cost Estimate-Furnish and Install

Item Quantity Estimate
Overhead Line Design and $291,020,000
Construction®
Engineering & Indirects $8,749,000
Cable instaIIatiqn,'acc.ess;ories and $12,871,000
commissioning
Duct bank installation 2,680’ $15,635,000
HDD 800’ $1,492,000
Jack and Bore -
Transition Station 1 $1,522,000
Land Rights $998,000
Environmental $1,490,000
AFUDC $10,498,000
Contingency (30%) $12,736,000
Option H Total Cost $357,011,000

% Inclusive of all associated costs for the overhead design to connect to this underground option. Other detailed
cost are pertinent to the underground engineering and construction and removals only
7 The following quantities were used in this estimate: Cable — 57,636’ Terminations 24, Splices: 12
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Assumptions
Design/Engineering

e Transmission center line shown on the drawings is based above grade visual
inspection of the area and is subject to change based on completion of below
grade survey

e 1 transition station is included and will consist of a fenced in area containing:

O 2riser poles
0 1 control enclosure

e Changes to the typical cross section depth may result in increased cable size or
other design parameters to achieve required ampacity

e No P&C work has been included (remote ends)

e This option poses a higher likelihood of impacting archeological resources.

e Installation of underground cable system within RR ROW is contingent on
approval from CDOT/MNR

e Cable system consists of 2 cables per phase — 3,500 kcmil

e Assumed duct bank cross section:

: 39"(3.25') -
: congrete
: encasememtn

63" (5,25'1 wide
Cost Estimate

e |ISO-PP4 Appendix D assumptions:
O Thisis a “Project Initiation” type estimate (-50%/+200% accuracy)
0 Contingency for this type of estimate is 30%-50%
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0 This estimate used 30% contingency

e Does not include removals

e Does not include remote substation work (P&C)

e Does not include taxes

e Land right costs are preliminary. Final acreage will be determined once final
route is selected

e Any estimates on rock or foreign utilities are based on surface level observations

e Escalation is calculated at 1.75% per year

e Soil and groundwater disposal costs have been estimated based on soil analysis
along the route which was performed in preparation for the proposed solution,
which will be substantially higher for this option

Schedule

e Conceptual level schedule is based on duct bank installation at 40’/day
e Cable pulling, termination, and splicing is based on past project: ~1 year for 8
miles, 1 cable per phase, 1 circuit
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Option |

Underground Transmission Line P9OON-P914N

Proposed Project area between P90ON and P914N constructed completely
underground-Through RR Corridor
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Cost Estimate-Furnish and Install

Item Quantity Estimate
Overhead Line Design and $289,100,000
Construction®
Engineering & Indirects $13,063,000
Cable instaIIatiqn,'acc.ess;ories and $20,410,000
commissioning
Duct bank installation 4,368’ $22,322,000
HDD 800’ $1,492,000
Jack and Bore -
Transition Station $1,522,000
Land Rights $998,000
Environmental $2,023,000
AFUDC $15,311,000
Contingency (30%) $18,135,000
Option | Total Cost $384,376,000

8 Inclusive of all associated costs for the overhead design to connect to this underground option. Other detailed
cost are pertinent to the underground engineering and construction and removals only
% The following quantities were used in this estimate: Cable — 95,340” Terminations 24, Splices: 24
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Assumptions
Design/Engineering

e Transmission center line shown on the drawings is based above grade visual
inspection of the area and is subject to change based on completion of below
grade survey

e Any estimates on rock or foreign utilities are based on surface level observations

e Changes to the typical cross section depth may result in increased cable size or
other design parameters to achieve required ampacity

e No P&C work has been included (remote ends)

e This option poses a higher likelihood of impacting archeological resources.

e 1 transition station is included and will consist of a fenced in area containing:

O 2riser poles
0 1 control enclosure

e Installation of underground cable system within RR ROW is contingent on
approval from CDOT/MNR

e Cable system consists of 2 cables per phase — 3,500 kcmil

e Assumed duct bank cross section:

39"(3.25')-
congrete
encasememtn

! 63" (5.25'] wide
Cost Estimate

e |ISO-PP4 Appendix D assumptions:
O Thisis a “Project Initiation” type estimate (-50%/+200% accuracy)
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0 Contingency for this type of estimate is 30%-50%
0 This estimate used 30% contingency
e Does not include removals
e Does not include remote substation work (P&C)
e Does not include taxes
e Land right costs are preliminary. Final acreage will be determined once final
route is selected
e Escalation is calculated at 1.75% per year
e Soil and groundwater disposal costs have been estimated based on soil analysis
along the route which was performed in preparation for the proposed solution,
which will be substantially higher for this option

Schedule

e Conceptual level schedule is based on duct bank installation at 40’/day
e Cable pulling, termination, and splicing is based on past project: ~1 year for 8
miles, 1 cable per phase, 1 circuit
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