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Charge Questions Addressed

1. Is the project making adequate technical progress to ensure that the completed project
will perform as planned and meet the key performance parameters?

2. Will execution of PIP II design plans and planned R&D program activities ensure most
major technical risks will be appropriately mitigated or retired prior to CD-3?

3. Has the project made adequate progress on its resource-loaded schedule to complete it by
the time of CD-2?

4. Are preparations for defining, documenting, and managing the international in-kind
contributions suitable to ensure their timely delivery and technical fidelity?

5. Is the proposed CD-2 timeline reasonable and consistent with the current project status?

6. Is ESH&Q being handled appropriately?

7. Are the proposed risk mitigation strategies reasonable and are the proposed contingencies
acceptable?

8. Has the project satisfactorily responded to the recommendations from previous reviews?

9. Are there any other significant issues that require HEP or project’s attention?
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Outline
* Cost Estimate History
 Plans Moving Forward

e Summary
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About Me:
 PIP-1l Level 2 Manager for Conventional Facilities

 Relevant Experience
— Licensed Architect;
— Project Management Professional (PMP);
— LEED Accredited Professional,
— 26+ years at Fermilab;

— NOVA Project L2 Manager for Site and Buildings;
« 2014 CD-4
e 2015 U.S. DOE Secretary’s Award for Excellence

— General Plant Project Manager for 15+ years
e Short Baseline Neutrino (SBN) Near Detector Building;
e Short Baseline Neutrino (SBN) Far Detector Building;
* Experimental Operations Center,
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Cost Estimate History

« CD-0
— Cost estimate was based on parametric scaling from previous
schemes (Project X, Proton Driver);
— Done internally within Fermilab

e CD-1-2017
— Based on conceptual design and an Estimate Assumptions
document developed by Fermilab;

— Cost/Schedule estimate was done by an outside construction
firm (Turner Construction) that was not involved with the design;

e Preparation for CD-2 - 2018

— Estimate was updated based on Value Engineering,
Construction Packaging and market conditions

2% Fermilab

PIP-I
P

5 12/04/2018



CD-1 Cost Estimate Tasking

Drawings from PIP-1l-doc-1155
PROTON IMPROVEMENT PLAN - 11
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Documentation can be found at PIP-lI-doc-333
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Initial Tasking for A/E Team

[ T————

Memorandum

the construction cost estimate should be prepared in
accordance with DOE’s Cost Estimating Guide (G413.3-21)
and GAO Cost Estimating and Assessment Guide (GOA-09-
3SP) as well as current industry best practices. For the
purposes of this tasking the preliminary cost estimate should
assume a 10%-40% project definition based on the
conceptual design documentation and therefore a Class 3
estimate classification as defined by DOE G 413.3-21
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CD-1 Cost Estimate Summary

Fermilab PIP Il
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e Estimate completed in May 2017,
* Broken down by work package;
e Costsin FY17 dollars, de-escalated to FY16 dollars for overall project consistency;

Documentation can be found at PIP-lI-doc-333
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2018 Cost Estimate Summary

Farmilab PIP Il - Entire Project
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e Estimate completed in April 2018;
* Broken down by work package;
e Costsin FY18 dollars;

Documentation can be found at PIP-lI-doc-333
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2018 Cost Estimate Summary

Fermilab PIP Il - Linac Complex

Estimate Level (Concept - Priced at 2nd QTR 2017 - May 18, 2017 - TCCO Index: 1.29)
April 25, 2017 ~ Linac Tunnel - Linac Gallery 04 - Beam Transfer Line
13 14,435
SYSTEM SUMMARY Cost/SF Total Total
A-Substructure §13,388,618 $151.20 $4,420,565  $222.20 1,716,070 §52.15 $3,757.250  $1T6.60 $3485734  §2M 48
£10-Foundations $6,482,781 $106.76 52050352 $148.45 1,680,801 34835 53,167,268 $148.40 S1.745310 512081
A20-Baserment Construction 53,926 858 54445 $1.470.13 57375 5126269 E=3) 5509952 20X 51740424 5120567
B-Shell $13,632,136 $153.95 $2,382024  $118.49 $5,747,556  S1T4.67 $4,554,987  $214.10 $947,569 $65.64
B10- Superstructure 7,804 567 $EB.14 SLABES  S106TE 2,220 %2 $51.77 SZ67T6340  $12880 $T89.995 $54.73
E20- Exterior Enclosure 54,503 554 $50.56 §115,968 662 52,753,008 $E367 51,488,874 $7045 5135706 $9.40
&30 Rootng $1,323 535 $14.85 §157,358 $7.89 $764.568 s $379,773 $1785 $21.858 $1.51
CAnteriors. 51,970,165 §22.25 $278,946 §$13.9% §379,180 §11.52 51,114,011 $52.36 $198,028 §13.72
1 Intarior Construction B, B4 §7.78 531,517 5158 569 624 5212 $564,001 326 51 $24,505 $1.70
G20-Stars $306,257 a7 $124,200 56,25 520,700 3063 $168,557 5762 SH2B00 $5.74
30k Interior Finishes. 6,083 5828 $123,229 56,18 268 56 77 £381,455 7@ 580,724 $6.28
D-Services $13,054,476 $147.42 $1,325,379 $66.49 STEN T2 S23.61 52,508,185  $117.89 51,599,741 §110.82
DAD-Comveying 250,000 282 50 $0.00 £125.000 2080 5125000 sm S0 5000
D20-Plumiing §724 670 3818 5136359 $8.8¢ 5154. 784 .70 314,378 $14.78 s118171 56285
D0 HVAG $2,300 024 $25.99 540,363 1707 S92 B S0 $H03,428 53778 ST $16.24
D0 Fire Protection $203,175 $228 50 $0.00 $123 384 $375 $79,781 75 50 $0.00
DS Electrical SB676.617 $108.14 3848,637 54257 56206168 18131 $1,186,608 356,73 51,248,214 $96.33
E-Equipment & Fumishings $288,500 §1.26 50 $0.00 $40,000 §1.22 §248500  $11.68 S0 $0.00
E10-Equipmant £268,500 3328 50 0,00 540,000 LIk $248,500 $11.68 50 $0.00
E20- Fumishings S0 5000 50 $0.00 50 2000 0 5000 S0 5000
F-Spoclal Construction & Domolition $64,800 $0.73 $0 $0.00 $0 $0.00 $0 $0.00 $64,800 $4.49
F10-Spocial Construction 50 $0.00 50 $0.00 30 $0.00 30 $0.00 50 $0.00
720 Selective Buding Demoibion 562800 5073 50 50.00 30 5000 50 000 364,800 $4.48
G-Building Sitework §2,679.857 $20.26 $104,31 $5.23 5812,643 s21.74 §157.016 $7.38 $1,505868  §104.32
(G10-Ste Preparation 651450 57.36 $104,331 $5.25 5352 BE3 51072 $101,956 BN 592,290 $6.30
320 Site krprovenent $1,828 157 $21.75 50 $0.00 $464 670 51412 $47,919 $225 $1.4139.558 9793
330 Ste Mechanical Ltiliges $23,680 3027 50 $0.00 516448 3050 57141 034 30 $0.00
340 Site Flactrical Litiies 578,650 5088 50 0,00 578 B850 28 30 000 30 $0.00
3R0-Ctiver Site Canstruction 50 30.00 50 0,00 50 $0.00 30 .00 30 $0.00
DESIGN CONTINGENCY 0.00% $0 $0.00 $0 $0.00 $0 $0.00 0 $0.00 50 $0.00
ESCALATION (May 2017 to Seplembaer 2018 @ 1.23% por QTR) 6.97% $3,143.823 $35.50 $584,210 $29.81 $1,144, 811 §34.79 §360,600 $40.45 $544,101 §37.69
BONDING / EDI 1.15% §554,557 §6.26 $104,816 $5.26 §201,958 §6.14 $151,806 $7.14 $95,977 $6.65
SUBTOTAL DIRECT COST $9,219,272 §17,763,489
GC's / INS. / STAFF / FEE 9.45% 54,831,348 $54.56 $913167 4581 §1,750,470 35347 51322548 $62.18 $636.161 $57.53
G/ STAFFIMNG PREMIUM 240% 51,170,646 $13.22 SZM 263 $11.10 5426324 $12.96 5320 457 31506 $202 604 §14.04
PAYMENT & PERF. BOND 0.76% $430.635 $4.56 61,354 4.08 $156.628 5477 $117.883 $5.54 574,530 §5.16
BUILDERS RISK INSURANCE 0.00% 50 50 $0.00 80 $0.00 50 $0.00
CONSTRUCTION CONTINGENCY 0.00% 0 $0.00 50 £0.00 50 $0.00
TOTAL CONSTRUCTION COST $10,435,095 $20,106,111  S611.04 §15113,243 71038 §9,555113  $661.594
Siart Year| Tay 2017 1o September 2018 @ Tay 2017 to September 2018 & Way 2017 to Septerber 2016 @ Wiy 2017 to September 2015 £
123%per OTR 1.253% per UTR 1.23% per QTR 1.253% per QTR
Escalation % by Area | 6.57% BET% 6.57% 6.97%

Documentation can be found at PIP-lI-doc-333
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Basis of Estimate Example

$55,209,561 Construction Estimate
$1,415,000 Add CW Cooling Equipment
-$1,157,000 Remove Shielding Blocks
-$1,041,000 Reduce Linac Gallery Width by 5'

$54,426,561 Total

$53,926,564
+ $500,000

Joor
tole
=

MES Conv
Conventional Conventional Facilities
Facilities Facilities Complex
[*500K) Base (»500K)Base Procurement
FY16 FY18 Rate FY1le

MES Conwv
Facilities I
Complex 51
Procurement W
Rate FY18 hi:

TT=t GUOK]

1st 500k)

$54,426,564

=t

12382336

12382336 53926564 500000
0 o 0
0 (8] o]

53926564 500000

—rrroroT—Irroor=

500000
500000
500000

M&sS Resources. Estil e

(see

rce rom Labor Pick List or P6)

M&S C s conv
fonventional Conventional Faciliti rafflities  MES MES
Input M&S In Select Est. DC;’:‘S"T’ EPDE‘; '::;Z‘:":;;’:i Fun:;‘::;:‘ihﬂ:: acilities  Facilities  Compl, Cofpplex Standard Standard  CFSDesign
Whole Dollars  Year iy " s o[ 200K] Base (500K) Base Procurement Prifurement withBase  withBase  Engineer
16 FY18 Rate FY16  RofeFY18  YearFY16  Year FY18
Activity 1D Activity Name Start Finish Orig Dt (1st500k)  (19500k)

121.06 - CONVENTIONAL FACILITIES [CnvF) 12382336 53026564 500000 500000 3326002 7360000 5570
| 121.06.05 - CnvF - Linac Complex (Cmplx) 12382336 53926564 500000 500000 3329002 7360000 5570
| 121.06.05.03 - CnvF - Cmplx - Construction on Site i ea02as e aao00 ) 500000 3320002 7360000 5570

121.06.05.03.01 - CnwF - Cmplx - CoS: Fermilab scope (FTE) 0 (] (] 0 o o 5570
121.06.05.03.01.01 - CnvF - Cmplx - CoS: Procurement support to Linac Complex Construction Subcontract 0 [ o o o o 664
0 ] (] 0 ] (] 126

0 0 0 o o 0 126

0 o o 0 o o 126

0 ()] [} 0 o [} 126

0 0 o 0 o o 126

Basis of Estimate can be found at PIP-lI-doc-2124
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Plan Moving Forward

« Cost Estimate Updates
— Included in A/E tasking for design packages;
— Deliverable at the 60% and 90% design stage

11

Track Estimates Over Time

— Site Preparation (121.06.02)

$23,500,000
$23,000,000
$22,500,000
$22,000,000
$21,500,000
$21,000,000
$20,500,000
$20,000,000
$19,500,000
$19,000,000
$18,500,000
$18,000,000

WBS 121.06 Estimate Comparison

CW Compatible
Cooling

2017 2018 60% Design 90% Design Proposal

2% Fermilab
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Plan Moving Forward

« Gather Data

— Address the unique Fermilab bidding environment;
« Contractor pool;
» Market conditions;
» Two different counties;

— Site Clearing package,
« Out for proposals now;
* Provides a data point for the estimate

e Adjust Approach
— Smaller/larger package size;
— Bid alternates;
— Attract a wider contractor pool

12 12/04/2018
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Plan Moving Forward - Escalation

e Utilize Fermilab guidance
— Base rate (3.4%);

— Difference between base rate and actual
Is accounted for a project level risk. N o

Memorandum T e Factes

ADPIPS
PO, Box 500, M5 312

« Track market conditions ol au,

usA
e £30 540 BS0T
Eeveolbingl g

% Fermilab

From: 5. Diiccont

— Based on Turner Construction input; i
— Update on a yearly basis; e b b e

— Adjust as necessary. —

The Fermilab Office of Project Support Services (OP35) has historically tracked construction and non-

Etnction is

comstruction escalation rates, The current “base” escalation rate for comventional falities
3.4% per vear hated an an analysis created for the LENT project in 2013 and updated vearly by the LENF

meam. This information is contained within the scheduling and cost processing softwane available for
Construction Esca |at-|Dn propects throughout the Laboratory and provides a consistent means of caloulating project costs.,
6.0% Wiule measonable for long tevm propections, it ss recognazed that the standard base escalation rate may not
‘ adequately acconant for estamate maccurecies, differt project approsches and volatility wn the local
- en e o n e e e S e D S S SR SR SR R e S e e e comstruction market, To account for this variance, the LBNF project includes a risk (RT-131-CFNS-20)
5.0% /- that is adjusted penodically o account for th differene butween the base escalation rate and the current
ﬁ escalanon projectons.
-4
4.0% PIP-11 Strategy
A strategy simular to LBNF will be utilized for the conventional facilities portion of FIP-IL The base rate
30% of 34% wall be applied to the conventional faclities construction propects and a FIP- sisk (RT-121-05-
e 001) will be updared periodically to reflect the latest information provided by the PIP-11 aschitect engineer
(Gensler). The Gensler team includes Turner Construction. a large national construction firm that can
2.0% provide escalanon data based on curvent trends and conditnons in the Chicago area.

Escalation Determination

1.0% In May 2017, the Gensler team esti that the ion rates for ional facilities were
approcdmately 1% per quarter in 2017, In December 2017, they indicated that the escalation rate for the
last four quarters was 4.7% and thar a rate of 5.4% was indicated for future work.

0.0%
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

. . . . My Freni P h Al L LG ¥ 5. t of Ere [ B Inal
e AJE ActUal e Fermilab Guidance == == == A/E Projection s o o heveme Al LUt e Dyt o oy o o P Y

PIP-1I-doc-2199 .
2% Fermilab
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Summary

 The basis of estimates in the RLS are based on construction
estimates developed by outside construction contractors;

* The conventional facilities plan includes construction cost
estimates as the 60% and 90% design completion stages for
each construction package;

* The construction cost estimates are tracked and managed,;

* The construction escalation assumptions are based on input
from construction contractors and Fermilab guidance.

e Thanks for your time.

2= Fermilab
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END
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