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About Me

• PIP-II Level 2 Manager for Conventional Facilities
• Relevant Experience

– Licensed Architect;
– Project Management Professional (PMP);
– LEED Accredited Professional;
– 27+ years at Fermilab;
– NOvA Project L2 Manager for Site and Buildings;

• 2014 CD-4
• 2015 U.S. DOE Secretary’s Award for Excellence

– General Plant Project Manager for 17+ years
• Short Baseline Neutrino (SBN) Near Detector Building;
• Short Baseline Neutrino (SBN) Far Detector Building;
• Experimental Operations Center;
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Agenda

• Project Organization
• Scope
• Cost 
• Schedule
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Project Organization

Architect/Engineer Team
Gensler (architecture), IMEG (mechanical, electrical, plumbing)
TGRWA (structural),CMT (civil), Jensen Hughes (life safety), Syska Hennessy 
(commissioning), Burns and McDonnell (landscaping)

WBS 121.06
Conventional Facilities

S. Dixon
System Manager

WBS 121.06.02
Site Preparation

R. Wielgos

WBS 121.06.03
Cryogenics Plant 

Building
(S. Dixon)

WBS 121.06.06
Booster Connection

E. Alcaraz

WBS 121.06.05
Linac Complex

E. Alcaraz

WBS 121.06.04
Utility Plant
E. Alcaraz

WBS 121.06.01
Project Management

S. Dixon
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• Procurement and management for all contracted labor,
materials, tools, equipment, and services needed for the
construction of the Linac Complex work scope that consists
of the High Bay Building, Linac Tunnel, and Linac Gallery. It
describes the labor resources, materials and services
necessary for management, organization, planning, oversight
and engineering, design, inspection and administration
(EDIA). [1]

• WBS
– 121.06.05.01 – Project Management and Coordination
– 121.06.05.02 – Detailed and Final Design
– 121.06.05.03 – Construction on Site

Scope and Deliverables

[1] See WBS Dictionary in PIP-II-doc-599 for complete description
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Scope and Deliverables

Linac Complex (WBS 121.06.05)
High Bay Building
Linac Tunnel
Linac Gallery
Beam Transfer Line



Feb 6, 2020 Dixon | CF - Linac Complex | PIP-II DOE CD-2/3a ICE Review7

Cost Estimate
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Cost – Estimate Maturity

• Estimate Uncertainty follows Project guidelines (PIP-II-doc-345)



Construction Cost Calculation
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Site 
Preparation

Cryogenics 
Plant Building Utility Plant Linac Complex Booster 

Connection Total

121.06.02 121.06.03 121.06.04 121.06.05 121.06.06

Item No. Item Description $8,642,546 $18,718,615 $3,788,756 $56,626,914 $9,265,477 Base Cost (FY18 $)
001 Remove CW Cooling from Base Scope $0
002 Remove Wetland Credits from Base Scope $0 Included in 100% cost estimate
003 Eliminate HX for Cryo Compressor $0 Included in base estimate
004 Elminate Precast Shield Blocks -$1,157,000
005 Eliminate Gallery Space for 4 Cyromodules $0
006 Eliminate Sheilding Steel at Booster Connection -$2,616,000
007 Reduce Width of Linac Gallery by 5' $0
008 Demolish Booster Tower Southeast $0
009 Eliminate Tunnel Space for 2 cryomodules $0
010 Add Relocation of Helium/Nitrogen Tanks $0 Included in 100% cost estimate
011 Remove Utility Cooridor Work Scope $0 Included in 100% cost estimate
012 Increased Cooling in Linac Tunnel $300,000
013 Increased Cooling in Linac Gallery $900,000
014 Increased LCW Heat Load $620,000 $400,000
015 Increased CHW Heat Load $300,000 $100,000
016 Adjust Linac Gallery Width $825,000
017 Increased Linac Tunnel Length $731,000 Shift 1, Lattice grows by 64'
018 Increased Linac Gallery Length $2,229,000 Shift 1, Lattice grows by 64'
019 Laser Room $100,000
020 Combine UPB with CPB $0 Included in base estimate
021 Remove Electrical Feeder Work Scope $0 Included in 100% cost estimate
022 Linac Complex Scope Reduction from BCR007 -$2,291,400 Remove 75' of gallery for HB650
023 BCR009 Adjustments $11,203,805
024 Reduce Gallery Area based on F3 BCR00? -$244,400
025 Revised Booster Tower Connection $1,250,000 PIP-II_0007
026 Reduce Gallery Area from Revised RF Seperator -$763,800 Smaller gallery for RF Seperator
027 LB650 4 Cavity  BCR 0035 $289,166
028 Utilize CUB Make Up Water $0 Included in base estimate
029 Linac Complex Scope Reduction - BCR 0064 $0
030 Linac Complex/Booster Connection Interface -$4,747,956 $4,747,956

$0 $0 $920,000 $7,873,415 $3,381,956 Scope Adjustment Total

$8,642,546 $18,718,615 $4,708,756 $64,500,329 $12,647,433 Adjusted Base Cost Total

Gensler/Turner Estimate 
(PIP-II-doc-333)



Construction Cost Adjustments 
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Scope Adjustments Described in Basis of 
Estimate documents
• PIP-II-doc-2121 (Detailed and Final Design) 
• PIP-II-doc-2124 (Construction on Site)



EDIA Calculation
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$56,626,914 Estimated Construction Package Base Cost
See PIP-II-doc-333 for construction cost estimate

$7,873,415 Scope Adjustments (see description below)
$64,500,329 Total

Engineering Design, Inspection and Administration Multipliers
7.0% Design Phase A/E ED&I
2.0% Design Phase ED&I In-House
1.0% Design Phase A/E Support Percentage
6.0% Construction Phase A/E Construction Administration 
4.0% Construction Phase A/E Construction Coordination
2.0% Construction Phase ED&I In-House 

80.0% Detailed Design Portion of Design Phase Total
20.0% Final Design Portion of Design Phase Total

Cost Breakdown

Design Support $ Hours

Design Update $122,418 $49,506 446          
Mech System LCA $8,875 $888 8             

5.6% 0.8% 1.6%
$3,612,018 $516,003 $1,042,550 9,392       

1.4% 0.2% 0.4%
$903,005 $129,001 $260,554 2,347       

Totals $4,646,316 $645,003 $0 $1,353,498 12,194

CA Support CC Support $ Hours
$3,870,021 $2,580,013 $1,290,007 11,622     

Construction $64,500,329
Totals $3,870,021 $2,580,013 $64,500,329 $1,290,007 11,622

Detailed Design/Final Design Assumptions

M&S Labor

Construction
FESS/E

M&S Labor

Construction Phase Support

Final Design

Detailed Design

PM & Coordination

See PIP-II-doc-327 for basis of 
EDI and A description and 

analysis of multipliers by phase

A/E

A/E
Construction

FESS/E

Based on Historic Data 
(PIP-II-doc-327)



Drill Down Example – 12.06.05.03
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CA Support CC Support $ Hours
$3,870,021 $2,580,013 $1,290,007 11,622     -            

Construction $64,500,329
Totals $3,870,021 $2,580,013 $64,500,329 $1,290,007 11,622 0

M&S Labor

Construction Phase Support

 

 

  

A/E
Construction

FESS/E
PIP-II
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Schedule
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Schedule – Critical Path

From PIP-II-doc-4095
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Schedule – Basis

Documentation can be found at PIP-II-doc-581 and in each Basis of Estimate file
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Schedule – Analysis
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Schedule – Historic Data
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Schedule – Adjustments
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Schedule – RLS
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Schedule – Update Plan

• Site Preparation (121.06.02) and Cryogenics Plant Building 
(121.06.03) not included in table above

• Reconciliation Required: Still require discussions about 
production rate from Turner

Turner Cumming
121.06.04 Utility Plant in progress 16 Months
121.06.05 Linac Complex in progress 40 Months
121.06.06 Booster Connection in progress 22 Months
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Documents

• PIP-II-doc-2492 - Functional Requirements Specification
• PIP-II-doc-2492 – Technical Requirements Specification
• PIP-II-doc-2118 – WBS 121.06.05.01 Basis of Estimate
• PIP-II-doc-2121 – WBS 121.06.05.02 Basis of Estimate
• PIP-II-doc-2124 – WBS 121.06.05.03 Basis of Estimate
• PIP-II-doc-4518 – Conceptual Design Documents



End
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