
ID Name Hours Direct Cost
Total Cost 

(Dir+Bur+Esc)

TD Risk 

Assessment
7 Partner Beamlines 99,890 $25,773,808 $31,216,997 $4,454,276

7.05 HEX 99,890 $25,773,808 $31,216,997 $4,454,276

7.05.01 HEX Management 32,771 $4,083,114 $5,523,711 $0

7.05.02 HEX Design 4,844 $430,335 $546,394 $63,284

7.05.02.01 HEX Conceptual Design 163 $15,449 $19,028 $0

7.05.02.02 HEX Preliminary Design 921 $85,500 $105,651 $12,678

7.05.02.03 HEX Final Design 3,760 $329,387 $421,714 $50,606

7.05.03 HEX Beamline Construction 13,546 $6,266,951 $7,333,429 $706,039

7.05.03.01 HEX Photon Delivery System Procurement and 

Fabrication

0 $3,337,809 $3,739,494 $336,554

7.05.03.02 HEX Photon Delivery System Installation and Test 13,066 $1,114,637 $1,551,154 $186,139

7.05.03.03 HEX End Station Procurement and Fabrication 0 $1,779,512 $1,992,342 $179,311

7.05.03.04 HEX End Station Installation and Test 480 $34,994 $50,439 $4,035

7.05.04 HEX Beamlines Infrastructure 12,871 $3,703,154 $4,458,497 $611,257

7.05.04.01 HEX Hutches 530 $1,965,507 $2,211,472 $221,147

7.05.04.02 HEX Utilities ‐ Mechanical 2,461 $564,617 $696,816 $111,491

7.05.04.03 HEX Utilities ‐ Electrical 2,696 $309,730 $407,267 $65,163

7.05.04.04 HEX EPS 1,100 $154,504 $205,553 $32,888

7.05.04.05 HEX PPS 5,924 $653,212 $868,291 $173,658

7.05.04.06 HEX Beamline Furniture and Office Equipment 160 $55,586 $69,098 $6,910

7.05.05 HEX Accelerator Infrastructure 23,236 $5,152,780 $6,355,673 $2,191,831

7.05.05.01 HEX Front End 13,951 $2,233,469 $2,864,020 $687,365

7.05.05.02 HEX Source 5,155 $2,379,430 $2,784,395 $1,447,885

7.05.05.03 HEX Straight 4,130 $539,881 $707,258 $56,581

7.05.06 HEX Controls 7,300 $1,048,631 $1,389,982 $228,342

7.05.06.01 HEX Basic System Controls 4,940 $841,666 $1,092,744 $174,839

7.05.06.02 HEX Instrument Applications 2,360 $206,965 $297,238 $53,503

7.05.07 HEX Conventional Facilities 5,322 $5,088,841 $5,609,312 $653,524

7.05.07.01 HEX Conventional Facilities Design and Bid Prep 1,054 $306,865 $360,136 $57,622

7.05.07.02 HEX Conventional Facilities Construction 0 $4,112,611 $4,399,201 $527,904

7.05.07.03 HEX Conventional Facilities Commissioning 4,268 $669,365 $849,975 $67,998

$4,927,105

$917,973

$763,839

$1,618,324

$1,267,583

$350,740

$6,262,836

$417,758

$238,441

$1,041,949

$76,008

$8,547,504

$3,551,385

$4,232,280

$2,171,652

$54,474

$5,069,753

$2,432,620

$808,306

$472,430

$19,028

$118,329

$472,320

$8,039,468

$4,076,048

$1,737,293

WBS Rollup
Total Cost + TD Risk 

Assessment
$35,671,274

$35,671,274

$5,523,711

$609,678
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WBS ID Ac vity ID Ac vity Name Hours Direct Cost Total Cost 
(Dir+Bur+Esc)

TD Risk 
Assessment

Total Cost + TD 
Risk 
Assessment

7.05 HEX 99,890 $25,773,808 $31,216,997 $4,454,276 $35,671,274
7.05.01 HEX Management 32,771 $4,083,114 $5,523,711 $0 $5,523,711
7.05.01 HEX10500 HEX - BAT Mee ng No. 1 0 $2,000 $2,648 $0 $2,648
7.05.01 HEX12800 HEX - BAT Mee ng No. 2 0 $2,000 $2,342 $0 $2,342
7.05.01 HEX13000 HEX - BAT Mee ng No. 3 0 $2,000 $2,342 $0 $2,342
7.05.01 HEX13400 HEX - IRR Review Final 0 $5,000 $6,128 $0 $6,128
7.05.01 HEX25080 HEX - Project Management and Support FY18 3,028 $375,330 $456,830 $0 $456,830
7.05.01 HEX25090 HEX - Project Management and Support FY19 3,520 $436,613 $574,659 $0 $574,659
7.05.01 HEX25100 HEX - Project Management and Support FY20 3,655 $449,778 $609,304 $0 $609,304
7.05.01 HEX25110 HEX - Project Management and Support FY21 3,840 $467,391 $651,805 $0 $651,805
7.05.01 HEX251221 HEX - Project Management and Support FY22 3,073 $373,552 $536,219 $0 $536,219
7.05.01 HEX251231 HEX - Project Scien st addi onal for Part FY18 152 $19,121 $23,551 $0 $23,551
7.05.01 HEX11710 HEX - Project Scien st FY18 1,760 $221,400 $272,696 $0 $272,696
7.05.01 HEX11720 HEX - Project Scien st FY19 3,520 $442,799 $583,851 $0 $583,851
7.05.01 HEX11730 HEX - Project Scien st FY20 3,520 $442,799 $601,951 $0 $601,951
7.05.01 HEX11740 HEX - Project Scien st FY21 3,520 $442,799 $620,611 $0 $620,611
7.05.01 HEX251211 HEX - Project Scien st FY22 3,184 $400,532 $578,773 $0 $578,773
7.05.02 HEX Design 4,844 $430,335 $546,394 $63,284 $609,678
7.05.02.01 HEX Conceptual Design 163 $15,449 $19,028 $0 $19,028
7.05.02.01 HEX13830 HEX - CDR (actuals) 8 $758 $934 $0 $934
7.05.02.01 HEX13820 HEX - Conceptual Design (actuals) 155 $14,691 $18,094 $0 $18,094
7.05.02.02 HEX Preliminary Design 921 $85,500 $105,651 $12,678 $118,329
7.05.02.02 HEX251311 HEX - Preliminary Design 272 $23,318 $28,720 $3,446 $32,167
7.05.02.02 HEX13840 HEX - Preliminary Design (actuals) 649 $62,182 $76,931 $9,232 $86,162
7.05.02.03 HEX Final Design 3,760 $329,387 $421,714 $50,606 $472,320
7.05.02.03 HEX13850 HEX - Final Design 3,584 $307,247 $394,445 $47,333 $441,778
7.05.02.03 HEX13860 HEX - Radia on Shielding Calcula ons 176 $22,140 $27,270 $3,272 $30,542
7.05.03 HEX Beamline Construc on 13,546 $6,266,951 $7,333,429 $706,039 $8,039,468
7.05.03.01 HEX Photon Delivery System Procurement and 

Fabrica on
0 $3,337,809 $3,739,494 $336,554 $4,076,048

7.05.03.01 HEX14100 1 Laue mono 0 $819,607 $917,632 $82,587 $1,000,219
7.05.03.01 HEX14210 2 Special White Beam Shu ers 0 $340,000 $380,664 $34,260 $414,924
7.05.03.01 HEX14220 HEX - PDR, Status and FAT visits to Vendors 0 $45,000 $52,992 $4,769 $57,761
7.05.03.01 HEX14200 Non-op cs components 0 $1,921,300 $2,151,087 $193,598 $2,344,685
7.05.03.01 HEX14420 Procure Vacuum Pump and Gauge Controllers 

and Cables (12 Vac sec ons)
0 $211,902 $237,118 $21,341 $258,459

7.05.03.02 HEX Photon Delivery System Installa on and 
Test

13,066 $1,114,637 $1,551,154 $186,139 $1,737,293

7.05.03.02 HEX14440 Addi onal Rigger Hours 748 $72,863 $99,743 $11,969 $111,713
7.05.03.02 HEX14230 HEX - Beamline Technician Effort 3,706 $270,150 $378,033 $45,364 $423,397
7.05.03.02 HEX251971 HEX - EEI Labor for Electrical Inspec on 0 $0 $0 $0 $0
7.05.03.02 HEX251531 HEX - Engineering and Installa on Oversight 4,979 $471,918 $655,709 $78,685 $734,394
7.05.03.02 HEX14190 HEX - Photon Delivery System Installa on and 

Test Labor
2,313 $200,100 $278,665 $33,440 $312,105

7.05.03.02 HEX25380 HEX - PPE Costs (Safety shoes, Glasses etc.) 0 $2,500 $2,995 $359 $3,354
7.05.03.02 HEX14140 Laue mono Installa on and Tes ng 540 $39,368 $55,176 $6,621 $61,797
7.05.03.02 HEX14110 Non-op cs components Installa on and Tes ng 720 $52,490 $73,568 $8,828 $82,397
7.05.03.02 HEX14130 Special White Beam Shu ers Installa on and 

Tes ng
60 $5,249 $7,264 $872 $8,135

7.05.03.03 HEX End Sta on Procurement and Fabrica on 0 $1,779,512 $1,992,342 $179,311 $2,171,652
7.05.03.03 HEX251371 Procure 2 Theta Cradle (Slit on each end) 0 $47,912 $53,642 $4,828 $58,470
7.05.03.03 HEX251471 Procure ADXRD detector 0 $100,000 $111,960 $10,076 $122,036
7.05.03.03 HEX251501 Procure Beam Stop 0 $25,000 $27,990 $2,519 $30,509
7.05.03.03 HEX251481 Procure Detector transla on stage (move 

between EDXRD, ADXRD and imaging
0 $75,000 $83,970 $7,557 $91,527

7.05.03.03 HEX251361 Procure EDXRD Detector Table (Stable) 0 $75,000 $83,970 $7,557 $91,527
7.05.03.03 HEX251391 Procure EDXRD Detector, mul element Ge R&D 

project Pete Siddons
0 $100,000 $111,960 $10,076 $122,036

7.05.03.03 HEX251381 Procure EDXRD Detector, single element Ge 
detector (eg Canberra)

0 $140,000 $156,744 $14,107 $170,851

7.05.03.03 HEX251341 Procure EDXRD Sample Stage 0 $48,000 $53,741 $4,837 $58,577
7.05.03.03 HEX251351 Procure EDXRD Sample table 0 $65,000 $72,774 $6,550 $79,324
7.05.03.03 HEX251451 Procure Floor Rails 0 $60,000 $67,176 $6,046 $73,222
7.05.03.03 HEX251461 Procure Imaging Beam Condi oning equipment 0 $93,000 $104,123 $9,371 $113,494
7.05.03.03 HEX251431 Procure Imaging Detector Table 0 $75,000 $83,970 $7,557 $91,527
7.05.03.03 HEX251491 Procure Imaging Detectors 0 $260,000 $291,096 $26,199 $317,295
7.05.03.03 HEX251411 Procure Imaging Sample Stage 0 $63,000 $70,535 $6,348 $76,883
7.05.03.03 HEX251421 Procure Imaging Sample Table 0 $65,000 $72,774 $6,550 $79,324
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7.05.03.03 HEX251441 Procure Imaging Y-Z stage for detector (2m 
horiz transla on)

0 $75,000 $83,970 $7,557 $91,527

7.05.03.03 HEX251401 Procure Lead Wall, 1" Thick, Sliding on floor 
rails (costed below)

0 $12,600 $14,107 $1,270 $15,377

7.05.03.03 HEX251331 Procure Micro-focusing op cs (KB-mirror) 0 $400,000 $447,840 $40,306 $488,146
7.05.03.04 HEX End Sta on Installa on and Test 480 $34,994 $50,439 $4,035 $54,474
7.05.03.04 HEX14170 G Endsta on & Detector Installa on and Tes ng 

Placeholder
480 $34,994 $50,439 $4,035 $54,474

7.05.04 HEX Beamlines Infrastructure 12,871 $3,703,154 $4,458,497 $611,257 $5,069,753
7.05.04.01 HEX Hutches 530 $1,965,507 $2,211,472 $221,147 $2,432,620
7.05.04.01 HEX15000 HEX - HU Beam Commissioning 24 $3,019 $4,363 $436 $4,799
7.05.04.01 HEX14910 HEX - Hutch A Acceptance - Final Payment (4A) 0 $90,788 $101,646 $10,165 $111,810
7.05.04.01 HEX14880 HEX - Hutch A Acceptance Tes ng 12 $1,137 $1,546 $155 $1,701
7.05.04.01 HEX14870 HEX - Hutch A Delivery and Installa on 28 $2,654 $3,539 $354 $3,893
7.05.04.01 HEX14840 HEX - Hutch A FAT - Milestone Payment (3A) 0 $90,788 $101,646 $10,165 $111,810
7.05.04.01 HEX14820 HEX - Hutch A FDR - Milestone Payment (2A) 0 $90,788 $101,646 $10,165 $111,810
7.05.04.01 HEX14800 HEX - Hutch A Place Order - Payment (1A) 0 $90,788 $101,646 $10,165 $111,810
7.05.04.01 HEX14600 HEX - Hutch Design Reviews and Contractor 

Document Filing
144 $13,648 $18,087 $1,809 $19,895

7.05.04.01 HEX24850 HEX - Hutches BCDE Acceptance Final Payment 
(4BCDE)

0 $291,287 $326,125 $32,613 $358,738

7.05.04.01 HEX14900 HEX - Hutches BCDE Acceptance Tes ng 54 $5,118 $6,958 $696 $7,653
7.05.04.01 HEX14700 HEX - Hutches BCDE Delivery and Installa on 130 $12,321 $16,431 $1,643 $18,074
7.05.04.01 HEX24840 HEX - Hutches BCDE FAT - Milestone Payment 

(3BCDE)
0 $291,287 $326,125 $32,613 $358,738

7.05.04.01 HEX24830 HEX - Hutches BCDE FDR - Milestone Payment 
(2BCDE)

0 $291,287 $326,125 $32,613 $358,738

7.05.04.01 HEX24820 HEX - Hutches BCDE Place Order - Payment 
(1BCDE)

0 $291,287 $326,125 $32,613 $358,738

7.05.04.01 HEX25190 HEX - Hutches FG Acceptance Final Payment 
(4B)

0 $96,558 $108,106 $10,811 $118,917

7.05.04.01 HEX25180 HEX - Hutches FG Acceptance Tes ng 26 $2,464 $3,350 $335 $3,685
7.05.04.01 HEX25170 HEX - Hutches FG Delivery and Installa on 64 $6,066 $8,089 $809 $8,898
7.05.04.01 HEX25160 HEX - Hutches FG FAT - Milestone Payment (3B) 0 $96,558 $108,106 $10,811 $118,917
7.05.04.01 HEX25140 HEX - Hutches FG FDR - Milestone Payment (2B) 0 $96,558 $108,106 $10,811 $118,917
7.05.04.01 HEX25120 HEX - Hutches FG Place Order - Payment (1B) 0 $96,558 $108,106 $10,811 $118,917
7.05.04.01 HEX14500 HEX - Hutches Procurement Documenta on 48 $4,549 $5,603 $560 $6,164
7.05.04.02 HEX U li es - Mechanical 2,461 $564,617 $696,816 $111,491 $808,306
7.05.04.02 HEX15435 HEX - Elec U li es - Procure ODH for 2 Hutches 0 $16,800 $19,674 $3,148 $22,822
7.05.04.02 HEX15730 HEX Mech U li es - Design - Complete 60 $5,325 $7,238 $1,158 $8,397
7.05.04.02 HEX15200 HEX Mech U li es - Design - Develop 

Preliminary Drawings
145 $11,823 $14,563 $2,330 $16,893

7.05.04.02 HEX15400 HEX Mech U li es - Design - Finalize Drawings 300 $24,813 $30,562 $4,890 $35,452
7.05.04.02 HEX15100 HEX Mech U li es - Design - Gather 

Requirements
90 $7,587 $9,345 $1,495 $10,840

7.05.04.02 HEX15760 HEX Mech U li es - Installa on - Exhaust 
system from SB Hutch to Main Facility

0 $15,000 $17,970 $2,875 $20,845

7.05.04.02 HEX15710 HEX Mech U li es - Installa on - Experimental 
Flloor Compressed Air Labor

280 $27,275 $36,505 $5,841 $42,346

7.05.04.02 HEX15700 HEX Mech U li es - Installa on - Experimental 
Floor Water and GN2 Labor

652 $49,064 $66,699 $10,672 $77,371

7.05.04.02 HEX15720 HEX Mech U li es - Installa on - Labor (Pylons 
install, Misc)

100 $11,027 $14,759 $2,361 $17,121

7.05.04.02 HEX251271 HEX Mech U li es - Installa on - Satellite 
Building Compressed Air Labor

70 $6,819 $9,126 $1,460 $10,586

7.05.04.02 HEX251261 HEX Mech U li es - Installa on - Satellite 
Building Water and GN2 Labor

163 $12,277 $16,690 $2,670 $19,360

7.05.04.02 HEX15740 HEX Mech U li es - IRR Prepara ons 491 $41,131 $58,952 $9,432 $68,384
7.05.04.02 HEX15600 HEX Mech U li es - Procure - 4 Pylons and 25 L

-brackets
0 $20,000 $23,421 $3,747 $27,169

7.05.04.02 HEX15420 HEX Mech U li es - Procure - Equipment racks 
and Hardware

0 $50,000 $58,554 $9,369 $67,922

7.05.04.02 HEX15430 HEX Mech U li es - Procure - LN2 Distribu on 
Piping

0 $108,200 $126,710 $20,274 $146,983

7.05.04.02 HEX15410 HEX Mech U li es - Procure - Procure & 
Receive Piping and Hardware

110 $8,676 $11,794 $1,887 $13,681

7.05.04.02 HEX15500 HEX Mech U li es - Procure - U li es Materials 0 $148,800 $174,255 $27,881 $202,136
7.05.04.03 HEX U li es - Electrical 2,696 $309,730 $407,267 $65,163 $472,430
7.05.04.03 HEX17320 HEX - Elec U li es - Design - Complete 60 $5,181 $7,065 $1,130 $8,196
7.05.04.03 HEX17000 HEX - Elec U li es - Design - Develop 

Preliminary Drawings
40 $3,568 $4,395 $703 $5,098

7.05.04.03 HEX17200 HEX - Elec U li es - Design - Finalize Drawings 40 $3,568 $4,395 $703 $5,098
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7.05.04.03 HEX16900 HEX - Elec U li es - Design - Gather 
Requirements

20 $1,956 $2,409 $385 $2,794

7.05.04.03 HEX17300 HEX - Elec U li es - Installa on - Experimental 
Floor Labor

1,296 $126,297 $169,332 $27,093 $196,425

7.05.04.03 HEX251281 HEX - Elec U li es - Installa on - ODH 160 $14,576 $19,569 $3,131 $22,700
7.05.04.03 HEX17310 HEX - Elec U li es - Installa on - Satellite 

Building Labor
900 $87,706 $117,592 $18,815 $136,406

7.05.04.03 HEX17330 HEX - Elec U li es - IRR Prepara ons 180 $16,878 $23,957 $3,833 $27,790
7.05.04.03 HEX17100 HEX - Elec U li es - Procure - Materials 0 $50,000 $58,554 $9,369 $67,922
7.05.04.04 HEX EPS 1,100 $154,504 $205,553 $32,888 $238,441
7.05.04.04 HEX18300 HEX EPS - Build I/O enclosures 140 $10,103 $14,599 $2,336 $16,935
7.05.04.04 HEX18100 HEX EPS - Design CS Studio screens 120 $11,734 $15,951 $2,552 $18,503
7.05.04.04 HEX18000 HEX EPS - Design Input output computer (IOC) 80 $7,822 $10,634 $1,701 $12,335
7.05.04.04 HEX17900 HEX EPS - Design PLC code 80 $7,822 $10,634 $1,701 $12,335
7.05.04.04 HEX17800 HEX EPS - Design system input / outputs 40 $3,911 $5,317 $851 $6,168
7.05.04.04 HEX17700 HEX EPS - Gather Requirements 40 $3,911 $5,317 $851 $6,168
7.05.04.04 HEX18400 HEX EPS - Install I/O enclosures and chassis 20 $1,443 $2,086 $334 $2,419
7.05.04.04 HEX18710 HEX EPS - IRR Prepara ons 60 $5,181 $7,487 $1,198 $8,685
7.05.04.04 HEX18500 HEX EPS - Pull required cables 120 $8,660 $12,514 $2,002 $14,516
7.05.04.04 HEX18200 HEX EPS - Purchase system components 0 $63,000 $76,342 $12,215 $88,557
7.05.04.04 HEX18600 HEX EPS - Terminate cables 320 $23,093 $33,370 $5,339 $38,709
7.05.04.04 HEX18700 HEX EPS - Test system 80 $7,822 $11,303 $1,809 $13,112
7.05.04.05 HEX PPS 5,924 $653,212 $868,291 $173,658 $1,041,949
7.05.04.05 HEX251251 HEX PPS - Advance Material Purchase (actuals) 0 $8,212 $9,610 $1,922 $11,532
7.05.04.05 HEX19510 HEX PPS - Assemble subpanels 748 $57,452 $80,523 $16,105 $96,627
7.05.04.05 HEX20000 HEX PPS - Cer fica on by ESH & Complete 

Documenta on
320 $26,837 $38,313 $7,663 $45,975

7.05.04.05 HEX19000 HEX PPS - Create Electrical Schema cs & Logic 
Diagram

400 $35,684 $47,050 $9,410 $56,460

7.05.04.05 HEX18900 HEX PPS - Define Requirements 20 $1,751 $2,308 $462 $2,770
7.05.04.05 HEX19500 HEX PPS - Install & Wire Subpanels 476 $36,326 $49,382 $9,876 $59,258
7.05.04.05 HEX19400 HEX PPS - Installa on of Conduit Experimental 

Floor
920 $88,125 $118,161 $23,632 $141,793

7.05.04.05 HEX25070 HEX PPS - Installa on of Conduit Satellite 
Building

340 $32,622 $44,306 $8,861 $53,168

7.05.04.05 HEX19600 HEX PPS - Installa on of Hutch PPS Components 320 $23,093 $32,366 $6,473 $38,839
7.05.04.05 HEX19900 HEX PPS - Integrated Tes ng 420 $38,506 $53,969 $10,794 $64,763
7.05.04.05 HEX19800 HEX PPS - Integra on (Power, EPS, HMI, Water) 480 $40,787 $57,165 $11,433 $68,598
7.05.04.05 HEX19110 HEX PPS - Procurement and Inspec on of 

components
120 $9,684 $13,165 $2,633 $15,798

7.05.04.05 HEX19700 HEX PPS - Pull Cables 240 $19,022 $26,661 $5,332 $31,993
7.05.04.05 HEX19200 HEX PPS - Receipt of PPS Materials 0 $142,000 $166,292 $33,258 $199,550
7.05.04.05 HEX19300 HEX PPS - So ware Development 360 $35,201 $47,853 $9,571 $57,423
7.05.04.05 HEX19610 HEX PPS - Wire hutch PPS components 760 $57,912 $81,167 $16,233 $97,400
7.05.04.06 HEX Beamline Furniture and Office Equipment 160 $55,586 $69,098 $6,910 $76,008
7.05.04.06 HEX14260 HEX - Procure Furniture for satellite building 0 $20,000 $23,798 $2,380 $26,178
7.05.04.06 HEX14270 HEX - Procure office equipments (Printer, 

Computer etc.)
0 $20,000 $23,960 $2,396 $26,356

7.05.04.06 HEX14280 Install Furniture and Office Eqpts 160 $15,586 $21,340 $2,134 $23,474
7.05.05 HEX Accelerator Infrastructure 23,236 $5,152,780 $6,355,673 $2,191,831 $8,547,504
7.05.05.01 HEX Front End 13,951 $2,233,469 $2,864,020 $687,365 $3,551,385
7.05.05.01 HEX22100 HEX FE - Bakeout & Final Survey 360 $28,380 $41,009 $9,842 $50,851
7.05.05.01 HEX21200 HEX FE - Build Component Subassemblies 1,170 $92,890 $130,192 $31,246 $161,437
7.05.05.01 HEX21400 HEX FE - Build Ratchet Wall Collimator 420 $34,172 $47,768 $11,464 $59,232
7.05.05.01 HEX21300 HEX FE - Build Stand Assemblies 1,290 $107,628 $150,658 $36,158 $186,816
7.05.05.01 HEX21900 HEX FE - Connec ons, Termina ons & 

Electronics Installa on
1,090 $90,650 $127,052 $30,492 $157,545

7.05.05.01 HEX20400 HEX FE - Detail Components & Final Design 1,210 $104,545 $130,696 $31,367 $162,063
7.05.05.01 HEX20410 HEX FE - Dipole chamber & vacuum design 520 $46,206 $58,049 $13,932 $71,981
7.05.05.01 HEX20700 HEX FE - Electrical & Controls Design 430 $39,793 $52,469 $12,592 $65,061
7.05.05.01 HEX21100 HEX FE - Installa on Prep & Cabling Pulling 842 $71,275 $99,657 $23,918 $123,574
7.05.05.01 HEX22200 HEX FE - Integrated Tes ng and Complete 

Documenta on
1,010 $89,234 $128,944 $30,947 $159,891

7.05.05.01 HEX251321 HEX FE - Layout & Basic Comp Design, Ray Trace 
and Rad Anlaysis (actuals)

530 $47,506 $58,513 $14,043 $72,556

7.05.05.01 HEX20200 HEX FE - Layout & Basic Component Design 330 $28,670 $35,313 $8,475 $43,788
7.05.05.01 HEX20500 HEX FE - Procurement of Basic Components 570 $52,996 $74,278 $17,827 $92,104
7.05.05.01 HEX20800 HEX FE - Procurement of Beamline Specific 

Components
1,010 $92,284 $129,341 $31,042 $160,383

7.05.05.01 HEX20300 HEX FE - Ray Tracing & Radia on Analysis 384 $33,393 $41,129 $9,871 $51,000
7.05.05.01 HEX20900 HEX FE - Receipt of Slit Assemblies 0 $450,000 $539,100 $129,384 $668,484
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7.05.05.01 HEX20600 HEX FE - Receipt of Standard Front End 
Assemblies

0 $590,000 $706,820 $169,637 $876,457

7.05.05.01 HEX21110 HEX FE - Replacement of dipole chamber 404 $32,179 $45,025 $10,806 $55,830
7.05.05.01 HEX22000 HEX FE - RWC & Safety Shu er Installa on and 

Tie - In to SR
620 $50,056 $71,667 $17,200 $88,867

7.05.05.01 HEX21610 HEX FE - Slit and stage design, prototyping and 
test

1,220 $105,023 $131,294 $31,511 $162,805

7.05.05.01 HEX21500 HEX FE - Stand Assembly Installa on 542 $46,591 $65,048 $15,611 $80,659
7.05.05.02 HEX Source 5,155 $2,379,430 $2,784,395 $1,447,885 $4,232,280
7.05.05.02 HEX22600 HEX SCW - Beam Tracking 40 $3,590 $4,733 $2,461 $7,194
7.05.05.02 HEX23000 HEX SCW - Control System 40 $3,911 $5,157 $2,682 $7,839
7.05.05.02 HEX23010 HEX SCW - Controls Procurement 0 $100,000 $114,535 $59,558 $174,093
7.05.05.02 HEX22310 HEX SCW - Detailed La ce Studies 160 $20,127 $24,922 $12,959 $37,881
7.05.05.02 HEX24100 HEX SCW - Inser on Device Installa on 1,698 $146,330 $209,716 $109,052 $318,769
7.05.05.02 HEX23600 HEX SCW - Inspec on, Tes ng & Magne c 

Measurement
1,824 $163,093 $230,790 $120,011 $350,801

7.05.05.02 HEX251301 HEX SCW - Modeling and Beam Tracking 220 $19,422 $23,921 $12,439 $36,360
7.05.05.02 HEX22305 HEX SCW - Preliminary design work and analysis 

(actuals)
203 $25,102 $30,918 $16,077 $46,996

7.05.05.02 HEX22320 HEX SCW - Procurement (Assumes bought) 0 $1,800,000 $2,015,280 $1,047,946 $3,063,226
7.05.05.02 HEX23020 HEX SCW - Procurement Documenta on 450 $49,743 $64,523 $33,552 $98,074
7.05.05.02 HEX251291 HEX SCW - Spec and SOW Development 440 $40,731 $50,168 $26,087 $76,255
7.05.05.02 HEX22700 HEX SCW - SRP analysis 80 $7,381 $9,732 $5,060 $14,792
7.05.05.03 HEX Straight 4,130 $539,881 $707,258 $56,581 $763,839
7.05.05.03 HEX23200 HEX ID Straight - ID La ce Simula ons & 

Control System Upgrading
670 $62,649 $82,605 $6,608 $89,213

7.05.05.03 HEX23800 HEX ID Straight - Procurement Receipt of RF 
BPMs, Supports, Cable, Conns

0 $85,000 $99,541 $7,963 $107,504

7.05.05.03 HEX24400 HEX ID Straight - Procurement Receipt of 
Vacuum Chambers & Components

0 $100,000 $119,800 $9,584 $129,384

7.05.05.03 HEX23400 HEX ID Straight - RF BPM Design & Procurement 450 $40,160 $54,594 $4,368 $58,961
7.05.05.03 HEX24300 HEX ID Straight - RF BPM Tes ng & Install 700 $58,314 $84,264 $6,741 $91,005
7.05.05.03 HEX23300 HEX ID Straight - Vacuum Chamber Design 560 $50,278 $66,294 $5,304 $71,597
7.05.05.03 HEX24200 HEX ID Straight - Vacuum Chamber Installa on 

& Bake
1,220 $97,556 $136,730 $10,938 $147,669

7.05.05.03 HEX23700 HEX ID Straight - Vacuum Chamber 
Procurement & Tes ng

530 $45,926 $63,430 $5,074 $68,505

7.05.06 HEX Controls 7,300 $1,048,631 $1,389,982 $228,342 $1,618,324
7.05.06.01 HEX Basic System Controls 4,940 $841,666 $1,092,744 $174,839 $1,267,583
7.05.06.01 HEX24610 HEX Controls - CSS development 320 $31,290 $43,854 $7,017 $50,871
7.05.06.01 HEX24550 HEX Controls - Design 536 $51,988 $70,674 $11,308 $81,981
7.05.06.01 HEX24680 HEX Controls - Detector Integra on 320 $31,290 $43,854 $7,017 $50,871
7.05.06.01 HEX24570 HEX Controls - Diagnos c Control 336 $31,697 $44,425 $7,108 $51,533
7.05.06.01 HEX24690 HEX Controls - End sta on instrumenta on 640 $62,579 $87,709 $14,033 $101,742
7.05.06.01 HEX24860 HEX Controls - FAT Travel 0 $10,000 $11,980 $1,917 $13,897
7.05.06.01 HEX24620 HEX Controls - Installa on 1,272 $97,217 $136,256 $21,801 $158,057
7.05.06.01 HEX24670 HEX Controls - Integrated tes ng and IRR prep 160 $15,645 $21,927 $3,508 $25,436
7.05.06.01 HEX24660 HEX Controls - Interface with accelerator 

control (gateway)
20 $1,956 $2,741 $439 $3,179

7.05.06.01 HEX24560 HEX Controls - Mo on Control 976 $94,204 $132,033 $21,125 $153,158
7.05.06.01 HEX24790 HEX Controls - Other endsta on control tasks 160 $15,645 $21,927 $3,508 $25,436
7.05.06.01 HEX24810 HEX Controls - Procure Items 0 $378,600 $447,955 $71,673 $519,628
7.05.06.01 HEX24590 HEX Controls - Timing IOC and tes ng 80 $7,822 $10,964 $1,754 $12,718
7.05.06.01 HEX24580 HEX Controls - Vacuum Control IOC and tes ng 120 $11,734 $16,445 $2,631 $19,077
7.05.06.02 HEX Instrument Applica ons 2,360 $206,965 $297,238 $53,503 $350,740
7.05.06.02 HEX24870 HEX Instrument Applica ons - DAMA Effort 2,360 $206,965 $297,238 $53,503 $350,740
7.05.07 HEX Conven onal Facili es 5,322 $5,088,841 $5,609,312 $653,524 $6,262,836
7.05.07.01 HEX Conven onal Facili es Design 1,054 $306,865 $360,136 $57,622 $417,758
7.05.07.01 HEX24650 HEX Satellite Building Design Con ngency 5% 50 $7,397 $8,709 $1,393 $10,103
7.05.07.01 HEX252031 HEX Satellite Building Dra ing Support Payment 

1
0 $62,543 $73,150 $11,704 $84,854

7.05.07.01 HEX252041 HEX Satellite Building Dra ing Support Payment 
2

0 $88,424 $103,420 $16,547 $119,968

7.05.07.01 HEX252051 HEX Satellite Building Final Design Phase 486 $71,894 $84,653 $13,545 $98,198
7.05.07.01 HEX24630 HEX Satellite Building Final Design Phase 

(actuals)
100 $14,758 $17,377 $2,780 $20,158

7.05.07.01 HEX24600 HEX Satellite Building Ini al Design Phase 
(actuals)

418 $61,850 $72,826 $11,652 $84,478

7.05.07.02 HEX Conven onal Facili es Construc on 0 $4,112,611 $4,399,201 $527,904 $4,927,105
7.05.07.02 HEX24700_2 HEX Satellite Building Construc on - Cost 

con ngency 8%
0 $204,142 $208,837 $25,060 $233,898
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7.05.07.02 HEX24700_1 HEX Satellite Building Construc on - Design 
con ngency 13%

0 $331,730 $339,360 $40,723 $380,083

7.05.07.02 HEX24700_6 HEX Satellite Building Construc on - Escala on 
2%

0 $67,877 $69,438 $8,333 $77,771

7.05.07.02 HEX24700_3 HEX Satellite Building Construc on - Gen 
Condi ons 10%

0 $255,177 $261,046 $31,326 $292,372

7.05.07.02 HEX24700_4 HEX Satellite Building Construc on - Insurance 
2%

0 $51,035 $52,209 $6,265 $58,474

7.05.07.02 HEX24700_5 HEX Satellite Building Construc on - OH Fee 
15%

0 $509,078 $520,787 $62,494 $583,281

7.05.07.02 HEX24700_7 HEX Satellite Building Construc on - Pmt and 
Perf Bond 1%

0 $39,708 $40,621 $4,875 $45,496

7.05.07.02 HEX24700 HEX Satellite Building Construc on - Trades 0 $2,653,864 $2,906,903 $348,828 $3,255,731
7.05.07.03 HEX Conven onal Facili es Commissioning 4,268 $669,365 $849,975 $67,998 $917,973
7.05.07.03 HEX25545 HEX Satellite Building Contract Oversight 3,952 $622,619 $790,192 $63,215 $853,407
7.05.07.03 HEX251521 HEX Satellite Building Contract Oversight 

Con ngency 8%
316 $46,746 $59,783 $4,783 $64,566
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