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As of June 1, 2012, we had

• 14.6 M$ of 
contingency
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NOvA Costs to 
Date ($M)

as of Total
31-May-2012 M&S Labor1 Total M&S Labor1 Total M&S Labor1 Total Cost

2.0 Accelerator & NuMI Upgrades 28.1$                     1.5$        9.0$        10.5$      0.9$        1.7$        2.6$        60% 19% 25% 41.2$           
2.1 Far Detector Site and Building 6.0$                       0.0$        0.0$        0.0$        -$            -$            -$            0% 0% 0% 6.0$             
2.2 Liquid Scintillator 9.3$                       12.9$      0.2$        13.2$      3.1$        0.1$        3.2$        24% 42% 24% 25.7$           
2.3 Wave-Length-Shifting Fiber 11.2$                     1.6$        0.1$        1.8$        0.1$        0.0$        0.1$        5% 10% 6% 13.1$           
2.4 PVC Extrusions 17.1$                     13.1$      0.5$        13.7$      0.8$        0.1$        0.9$        6% 20% 6% 31.7$           
2.5 PVC Modules 9.0$                       3.4$        6.1$        9.6$        0.3$        0.9$        1.2$        8% 15% 12% 19.7$           
2.6 Electronics Production 5.1$                       5.8$        1.0$        6.8$        0.4$        0.3$        0.7$        7% 29% 10% 12.6$           
2.7 Data Acquisition System 3.5$                       0.9$        0.9$        1.8$        0.2$        0.3$        0.4$        22% 27% 25% 5.7$             
2.8 Near Detector Assembly 2.6$                       6.8$        0.4$        7.3$        0.0$        0.1$        0.2$        0% 34% 3% 10.1$           
2.9 Far Detector Assembly 10.7$                     6.4$        7.9$        14.3$      1.2$        3.8$        5.0$        19% 48% 35% 30.1$           
2.10 Project Management 6.9$                       0.1$        3.5$        3.6$        0.0$        -$            0.0$        24% 0% 1% 10.6$           

Subtotal Construction 109.6$                   52.7$      29.8$      82.5$      7.0$        7.3$        14.3$      13% 24% 17% 206.4$         

R&D - Accelerator 6.6$                       -$            -$            -$            -$            -$            -$            0% 0% 0% 6.6$             
R&D - Detector 28.1$                     -$            -$            -$            -$            -$            -$            0% 0% 0% 28.1$           
Cooperative Agreement 34.9$                     -$            -$            -$            -$            -$            -$            0% 0% 0% 34.9$           
Operating 0.7$                       0.0$        1.0$        1.0$        0.0$        0.2$        0.2$        42% 16% 17% 1.9$             

Total OPC: 70.3$                     0.0$        1.0$        1.0$        0.0$        0.2$        0.2$        42% 16% 17% 71.5$           
Available Contingency 0.069$    0.1$             

TPC: 179.9$               52.8$    30.8$    83.6$    7.1$      7.4$      14.6$    13% 24% 17% 278.000$  

TE
C

OP
C

Items

NOvA 's Cost Estimate AY $M (for June 1, 2012 to project end)

WBS
Estimated Cost (with indirects) Contingency %Mgmt Reserve Estimate



3 things have spurred us to look 
harder at the endgame with 

contingency

• A 670 K$ charge in June for the laboratory’s change in 
the overhead rates for M&S and SWF for FY12

• The fact that we might need another 1.2 M$ of fiber and 
would have to decide VERY soon to buy it.

• The fact that the final parts are finally in production 
(Modules) or will be in production by August 14 (Ash 
River Assembly)

• TWO spreadsheets discussed next
– First has known and possible calls on contingency
– Second has known and possible mitigations on contingency
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Known & Possible calls on 
Contingency
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Identified Contingency Needs CR in June

CR in July

$M $M

 Well 
Understood 

 Additional Estimates 
(some unknown, some 
where cost is 
unknown) 

Whole Project Increase of Fermilab fringe and G&A retroactive Oct-May FY12 0.37                       
Increase of Fermilab fringe and G&A for June - Sept FY12 0.30                       
An extension of these rates into FY13 would cost even more -                         0.28                                   

ANU Anticipate using all remaining contingency (2.6 M$) during shutdown 2.26                       
0.34                       

Above assumes Project recovers cost from spares built on-project.  Accel Div now says they 
cannot do this in FY13, suggest FY14.  Actual # of spares will depend on performance of non-
spares. -                         1.53                                   

Scintillator Bids just returned for transportation from Wolf Lake IN to Ash River MN -                         evaluating bids

Need to have some contingency for price of mineral oil, but less than currently assigned 3.2 M$. still evaluating

Fiber Increased cost ($/Yen) for final part of Kuraray order 0.23                       -                                      

See PVC Modules below.   Need 10% additional fiber to cover waste at Module Factory. -                         1.20                                   

PVC Extrusions Need additional PVC resin to cover waste during final R&D 2.00                       -                                      
Need additional PVC resin to complete 29 blocks -                         2.00                                   
Need additional PVC extruding to complete 29 blocks -                         still calculating
Need to pay storage costs since Module Factory is full  (June is through Apr 2013) 0.11                       0.12                                   



More Known & Possible calls on 
Contingency

• Have 14.6 M$, may need 10.3 – 16.5 M$
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PVC Modules Current waste of fiber to remove "visual fiber damage" is 10%, some hope of reducing this to 5%.  
See Fiber line above. -                         -                                      

extension of rental on 24,000 sq ft Factory space in FY12 (FY13) 0.03                       0.10                                   
Rental of mainn 125,000 sq ft Module Factory space in April 2013- March 2014.  Current final task 
would be in mid-March 2014, so this extension has no float. 0.76                       
Operate Module Factory during April 2013 - March 2014 0.17                       
Rental of Module Factory space April 2014 - Aug 2014? -                         0.32                                   
Operate Module Factory during April 2014 - Aug 2014? -                         0.08                                   

Electronics APD success rate for installation and cooling to -15oC is currently 88%.   12% more APDs may be 
required -                         0.54                                   

Far Detector Standing army charge in FY12.   Work on Pivoter, practice assembly 0.62                       
Additional effort from ANL during assembly startup 0.17                       

Near Detector Add concrete floor and drip ceiling to the Excavation task 0.32                       -                                      
Add the Outfitting and Demobilization tasks to the schedule 1.60                       -                                      

Need Engineering & Drafting to design Fermilab Factory and underground installation fixtures 0.50                       -                                      
Need Fermilab technicians to build new 3x3 Near Detector 0.55                       -                                      

Sum: 10.34                    6.16                                   M$

Contingency Need Range 10.34               to 16.51                         M$



First step in mitgation

• We are no longer considering any 
increases in scope
– There will not be a 2nd Near Cavern
– There will not be a 2nd Near Detector
– There will not be a SciNOvA funded by the 

Project
– There will not be a Test Beam module funded 

by the Project
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Other known and Possible Mitigations
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Identified possible Contingency savings June CRs
$M $M

 Well 
Understood 

 Additional 
Possibilies & 
Estimates 

Whole Project
 y    g             

that no Project in the final stages can contend with varying rates, particulary if the rates are 
applied retroactively. -                (0.28)                   

ANU Move 2nd target off-project (AD buying a 3rd on Ops) (0.18)            -                       

Move Hadron Monitors off-project (existing one still works, AD planning to buy one on 
operations) (0.32)            -                       

Scintillator Less scintillator if drop Block #29 (0.50)            -                       
Less scintillator if Block #28 is 50% water -                (0.25)                   
Less scintillator if Block #27 is 50% water -                (0.25)                   
Less scintillator if Block #26 is 50% water -                (0.25)                   

Fiber See PVC Modules below.   Buy NO additional fiber to cover waste at Module Factory.  Live with 
occasional "visual fiber damage" in approx 1 cell  in 6 modules (192 cells) = 0.5%. -                (1.20)                   

PVC Extrusions Need additional PVC resin to complete 29 blocks, BUT 28 blocks may satisfy the 14 kt KPP (still 
checking mass totals).   Serendipitously, a block 1/2 filled with water ADDs 24,400 kg of mass 
and would help us reach 14 kt with 28 blocks. (0.21)                   

Need additional PVC extruding to complete 29 blocks: Now reduced to just 28 -                still calculating

Still need 28 blocks of modules even if some are 50% water filled, but might use some of our 
6% rejects for this purpose? -                still calculating



More known and Possible Mitigations
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PVC Modules  Use ~ 190 existing modules with "visual fiber damage" in the detector.  190 modules = 1/2 of 
a block.   Typically only 1 fiber is damaged and yet still has 90% transmission efficiency - they 
are NOT broken fibers.  Put these at the back of the detector in the tail-end event containment 
area.

(1.05)            -                       

Current waste of fiber to remove "visual fiber damage" is 10%, just assume the damage will 
not grow to "broken".  Savings on Fiber line above.

-                -                       

If build "1/2 blocks" with water, then only 1/2 the fiber is required, generating some "spare" 
fiber -                still calculating

If build modules for "50% water blocks", will save assembly costs, avoiding fiber stringing 
(restringing), fiber QA & flycutting.  Some manifold parts spares result. -                still calculating

Electronics Dropping Block 29 saves 384 APDs.  Dropping readout in 1/2 blocks with water saves 192 
APDs per such block.  384+3(192) = 960 APDs = 9.4% of the remaining APDs.  This avoids 75% 
of an additional purchase of APDs shown on the Contingency NEED spreadsheet -                (0.40)                   

Far Detector Save assembly costs if drop Block 29 -                still calculating
Save outfitting costs if drop Block 29 -                still calculating

Near Detector Re-use prototype Near Detector -                (0.55)                   
Still need design/drafting to install + installation labor -                -                       

Sum: (2.04)            (3.39)                   

Contingency Savings Range (2.04)        - (5.42)              



Just to be crystal clear

• As of June 1, we had 14.6 M$ of 
contingency

• We have identified 10 .3 – 16.5 M$ of 
possible contingency need

• We have identified 2.0 – 5.4 M$ of 
possible contigency savings

• Now we go on to the July 1 financial status
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EVMS Reporting Overview
• Data now available through June 2012

– SPI = 0.978, compare to 0.975 in May, 0.978 in Apr, 0.979 in Mar
– CPI = 0.940, compare to 0.940 in May, 0.944 in Apr, 0.946 in Mar
– CPI still trending down slightly
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CPR1 June 2012

Another negative cost month, 1.5 times last month in size

Another negative month 25% of last month 
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CPR1 June 2012 continued

~60% ANU, 40% Det R&D~ 55% ANU, 45% Det MIE

Should add this to (595) on previous page (Paul w details)
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EVMS Reporting Overview
• Basic data in BCWS, BCWP, ACWP, Funding & Obligations through Jun 2012

– BCWS = Budgeted cost of work Scheduled
– BCWP = Budgeted cost of work Performed
– ACWP = Actual cost of work Performed

• Project is 68.1 % complete (BCWP/BAC = 175.8 M$ / 258.1 M$)
– BAC = Budget at Completion  (using EAC, get 65.6%)

• Project is 90.1 % obligated (Obligations/BAC = 234.6 / 258.1)
– EAC = Estimate at Completion                                               (using EAC, get 87.6%) 
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AY$ by Level 2 with MIE/OPC split (July 1 now)

• Will re-evaluate risks and assigned contingency (not formally done yet)
– Mineral Oil cost is down as predicted, have 500,000 gallons in storage to ride 

out any price increas, will argue do not need 25% contingency
– Assembly labor has 46% assigned, sized for a 3rd shift.   Will argue that all our 

Ash River crew training indicates 2 shifts will work, may have to add 1-2 
people to help surface prep
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NOvA Costs to 
Date ($M)

as of Total
30-June-2012 M&S Labor1 Total M&S Labor1 Total M&S Labor1 Total Cost

2.0 Accelerator & NuMI Upgrades 30.8$                     1.1$        8.1$        9.2$        0.5$        1.6$        2.1$        40% 20% 23% 42.1$           
2.1 Far Detector Site and Building 6.1$                       0.0$        0.0$        0.0$        -$            0.0$        0.0$        0% 25% 2% 6.1$             
2.2 Liquid Scintillator 9.6$                       12.7$      0.2$        12.9$      3.1$        0.1$        3.2$        25% 42% 25% 25.7$           
2.3 Wave-Length-Shifting Fiber 11.6$                     1.5$        0.1$        1.6$        0.0$        0.0$        0.0$        0% 10% 1% 13.2$           
2.4 PVC Extrusions 18.1$                     12.4$      0.5$        12.9$      0.7$        0.1$        0.8$        6% 22% 6% 31.8$           
2.5 PVC Modules 9.5$                       3.2$        5.7$        8.8$        0.3$        0.9$        1.1$        8% 15% 13% 19.4$           
2.6 Electronics Production 5.3$                       5.8$        1.0$        6.8$        0.4$        0.3$        0.7$        7% 29% 10% 12.8$           
2.7 Data Acquisition System 3.7$                       0.7$        0.8$        1.6$        0.2$        0.2$        0.4$        24% 28% 26% 5.6$             
2.8 Near Detector Assembly 3.4$                       8.0$        0.4$        8.5$        0.0$        0.2$        0.2$        0% 36% 2% 12.1$           
2.9 Far Detector Assembly 11.3$                     6.6$        8.1$        14.7$      1.2$        3.8$        5.0$        19% 46% 34% 31.0$           
2.10 Project Management 7.1$                       0.1$        3.3$        3.5$        0.0$        -$            0.0$        25% 0% 1% 10.6$           

Subtotal Construction 116.6$                   52.1$      28.2$      80.3$      6.5$        7.1$        13.6$      12% 25% 17% 210.4$         

R&D - Accelerator 6.6$                       -$            -$            -$            -$            -$            -$            0% 0% 0% 6.6$             
R&D - Detector 28.2$                     -$            -$            -$            -$            -$            -$            0% 0% 0% 28.2$           
Cooperative Agreement 34.9$                     -$            -$            -$            -$            -$            -$            0% 0% 0% 34.9$           
Operating 0.9$                       0.0$        0.5$        0.5$        0.0$        0.1$        0.1$        40% 16% 18% 1.6$             

Total OPC: 70.6$                     0.0$        0.5$        0.5$        0.0$        0.1$        0.1$        40% 16% 18% 71.2$           
Available Contingency (3.639)$   (3.6)$            

TPC: 187.1$               52.1$    28.7$    80.8$    6.5$      7.2$      10.0$    12% 25% 12% 278.000$  

TE
C

OP
C

Items

NOvA 's Cost Estimate AY $M (for July 1, 2012 to project end)

WBS
Estimated Cost (with indirects) Contingency %Mgmt Reserve Estimate
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Milestones: What about CD-4 ?
• ANU lost 16 days of float in June -- Now at 421 days

– Kicker and RF schedules still drive this float.
• The Detector lost 21 days of float in June -- Now at 124 days

– This is due to delay in start of Ash River assembly.
– Expect to lose 21 more in July, but regain ~20 due to dropping Block #29
– Then ultimate Ash River rate will set final float, known in ~ November



Slides beyond here not updated

• Probably not time to discuss them in a 2 
hour Lehman format anyway.
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Accelerator MIE SPI & CPI since CD-2 ANU SPI =  BCWP / BCWS

ANU CPI =  BCWP / ACWP

SPI & CPI for Active Work
• ANU long slide 

down to CPI = 0.8
– Did not stabilize 

in May as 
expected

– Paul to discuss 
reasons

• 1/3 RF
• 1/3 overcharge 

on 
instrumentation

• 1/3 a bunch of 
other shutdown 
tasks

• Detector still 
relatively constant 
near     CPI = 1.0
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Management Reserve Management Reserve (Contingency assigned for known risks) Available Contingency

Contingency Status, May 2012
• Total Contingency is 14.6 M$ (Apr=16.6, Mar=19.1, Feb=20.5)

– 17.5 % Contingency on remaining work (Estimated Cost is 83.6 M$)
– 44.3 % on remaining Obligations (Obligations are ~ 55 M$ ahead of Costs)

• Available Contingency = $ 0.069 M$  (Apr= 0.387, Mar=2.163, Feb=1.889) 
• Assigned Contingency (Management Reserve) is assigned according to our estimate of 

remaining risks
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Exploring a new decade
(caused by covering Near Cavern, 

which is > original estimate)
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Milestones held by DOE - OHEP

No CRs in May
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DOE Milestones – Fed Project Director

Will not decide
By July 3,
waste rate in
Factory high and
not yet stable
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Milestones held by Directorate

Moved as
discussed

Missed this one
Agreed to wait,
forecast is Aug
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Analysis of all milestones
• 367 of 696 now complete

– 6 completed in May
• Behind on 54
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% Complete history Accelerator R&D % complete Accelerator % Complete
CA % Complete Detector R&D % Complete
Detector MIE % Complete

% Complete history 
for the 5 Main parts of the Project

• Building & Detector R&D & ANU R&D are all done
• ANU at 65%, to be complete by ~ Feb 2013
• Detector at 53%, to be complete by ~ April 2014
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