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Outline

* High level overview of Arup 30% Final EXC Underground
Design

- Major Changes from Preliminary Design

« High level overview of Arup 30% Final BSI Underground
Design

* Review remaining deliverable dates and review periods
* Preliminary Excavation Sequence animation
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Major Changes from EXC 100% Preliminary Design

 Removal of septum in North and South Caverns and shortening
of the overall caverns in line with F10043159 Rev C.

» Centered Center Access Drifts with respect to the north and south
caverns, and moved the Central Utility Chamber so that the alignment
with these drifts remains as in the 100% PD

 Removal of the Maintenance Shop, High Voltage Electrical
Room and the LV/MV Electrical Room, and enlargement of the
Trolley Drift to form the Electrical Substation, in line with the
recommendations of the Underground Electrical Substation
Relocation Study, 7/14/2016.

» Drift geometry has been updated in line with the Drift Optimization
Study, 4/14/2016.
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Major Changes from EXC 100% Preliminary Design

Modified the location of Ventilation Raise Access Chamber, the
Ventilation Raise, and the Spray Chamber location and length.
The ‘mucking drifts’, which are provided for construction use

only, have been modified to avoid impacting the waste pass in the
existing trolley drift and minimize the overall excavation volume.

Mucking drifts have been maintained to the 4910 Level at the
base of the caverns, but the connection to the east has been
removed as it is no longer needed with the revised construction
phasing.

Refined Ross Brow and junction geometry.

Yates Brow removed from scope.
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Arup 30% Final EXC Design DUNE-doc-9585
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Arup 30% Final EXC Design
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Arup 30% Final EXC Design
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Arup 30% Final EXC Design
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Arup 30% Final EXC Design
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Arup 30% Final BSI Design DUNE-doc-9835

Steel:
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Arup 30% Final BSI Design
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Arup 30% Final BSI Design

Septum Bridge (not 1n 30% but):

Top Running Crane

The bridge of a top running crane is designed to travel on
rails that are mounted onto the runway beams. The beams
can be supported by either precisely engineered free-
standing columns or by the existing columns of the building.

Concept Study Ongoing

Under Running Crane

ApprOX * Girder Depths - The bridge of an underhung crane is engineered to travel on
limited to 41t including bridge vl sl o i
deck due to crane constraints

configuration.

Rolled sections with splices

: : W40 bridge girder plus approx. 9™ thk.
hkely to be most economic. [ concrete Deck on dovetail decking

If we can revisit hook T T T T T T T T 1

clearance we can make more
economic
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Additional Chiller
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Arup 30% Final BSI Design

Substation Room 3D View
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Arup 30% Final BSI Design

Coordination Challenges

1. Space Constraints

2. Ductwork Clearances

3. Spray Chamber
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Remaining Final Design Deliverables

e 60% EXC due October 5, 2018
« 60% BSI due October 19, 2018

* 60% comments due 3 weeks after delivery, Design is Frozen at
this point

* 90% EXC due January 11, 2019
* 90% BSI due January 25, 2019

« 100% EXC & BSI due March 29, 2019 (Issued for Construction
Procurement)
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Preliminary Excavation Sequence prepared by KAJV

(Disregard dates)
1/15/2021

Week: 59 :
e —
Appearance Profiles
[ Concrete & Rail
[ Excavate
[ Install Equipment
[[] Pilot Hole
021 Jan 2022
Name Start Finish [Apr [Jul [Oct [Apr [Jul [Oct i
wfs? [wk70 [wkes [wk98 Wk 109 wk122 [wk135 [wk 148 [wk 162
MOBILIZATION: Prep "Production” Equipment for Hoisting 12/15/2020 3/9/2021
Milestone: Option 1A Completion 11612021 (%) N
Mikestone: Option 18 NTP for Construction 17162021 ‘
Mobilze to 4850 Level 1/15/2021 1/22/2021 !

LBNF



