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Agenda

• Resource and Procurement Estimations.
• High-level overview of CMCF Beamline Upgrade Project (9.0M 

budget).
• CMCF Upgrade Project estimates; tools, techniques and outcomes.
• Summary.
• Discussion



Resource and Procurement Estimates

• PHILOSOPHY: The better the scope and requirements are defined in a 
Project at the Initiation and Planning Phases, the better the 
estimations will be.
• Great philosophy, however not always the case…..
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Procurement Estimates

• Generally, procurement estimates fall within budget.
• Historical data easily accessible;
• Budgetary quotes;
• Change Requests.

• Minor overages due to oversights, inflation, supply chain issues, etc.



Human Resource Estimates

• Generally, under estimated and over budget.
• Historical data not easy accessible or directly relevant;
• Change Requests less scrutinized
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CMCF Beamline Upgrade Project



CMCF Upgrade Project
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CMCF Upgrade Project – Initiation Estimate



CMCF Upgrade Project Budget – Planning Phase 
Estimation Tools



Base Cost Estimates Wt % Total Cost Overall Wtd Avereage CTC
Estimated Contingency 
Required Average CTC

High Level Estimate (Johnny FTE) 10% 934,973.00$               -$                                
Schedule Resource Estimate (Schedule Task Level) 65% 454,805.00$               127,948.60$                    
Schedule Resource Estimate (HCS TECH 3-Point) 55% 886,070.25$               40,905.54$                      
Schedule Resource Estimate (Wtd Ave TECH 3-POINT) 75% 604,036.00$               95,176.35$                      
Schedule Resource Estimate (LCS TECH 3-POINT) 50% 409,119.75$               159,935.75$                    
Procurements (April 2020 CTC) 100% 121,758.00$               121,758.00$                            16,327.00$                      16,327.00$                  

Subtotal AVE: 723,344.69$                            

TOTAL AVE:

601,586.69$                            100,790.11$                

117,117.11$                                                          

840,461.80$                                                                                                       

CMCF Upgrade Project Budget – Planning 
Phase Estimation Tools



CMCF Upgrade Project Budget – FTE 
Estimation

Base Cost Estimates 
Resource Estimated Cost 
(remaining as of March 1, 2021)

Total Resource 
Hours Charged (as 
of Sept. 30, 2021) Difference

High Level Estimate (Johnny FTE)  $                                  934,973.00 172,028.00$               
Schedule Resource Estimate (Schedule Task Level)  $                                  582,753.60 (180,191.40)$              
Schedule Resource Estimate (HCS TECH 3-Point)  $                                  926,975.79 164,030.79$               
Schedule Resource Estimate (Wtd Ave TECH 3-POINT) 699,212.35$                                  (63,732.66)$                
Schedule Resource Estimate (LCS TECH 3-POINT) 569,055.50$                                  (193,889.50)$              

762,945.00$            



CMCF Upgrade Project Budget – Schedule 
Task Level Estimate

Base Cost Estimates 
Resource Estimated Cost 
(remaining as of March 1, 2021)

Total Resource 
Hours Charged (as 
of Sept. 30, 2021) Difference

High Level Estimate (Johnny FTE)  $                                  934,973.00 172,028.00$               
Schedule Resource Estimate (Schedule Task Level)  $                                  582,753.60 (180,191.40)$              
Schedule Resource Estimate (HCS TECH 3-Point)  $                                  926,975.79 164,030.79$               
Schedule Resource Estimate (Wtd Ave TECH 3-POINT) 699,212.35$                                  (63,732.66)$                
Schedule Resource Estimate (LCS TECH 3-POINT) 569,055.50$                                  (193,889.50)$              

762,945.00$            



CMCF Upgrade Project Budget – Schedule 
Task Level Estimate with 3-Point Estimation

Base Cost Estimates 
Resource Estimated Cost 
(remaining as of March 1, 2021)

Total Resource 
Hours Charged (as 
of Sept. 30, 2021) Difference

High Level Estimate (Johnny FTE)  $                                  934,973.00 172,028.00$               
Schedule Resource Estimate (Schedule Task Level)  $                                  582,753.60 (180,191.40)$              
Schedule Resource Estimate (HCS TECH 3-Point)  $                                  926,975.79 164,030.79$               
Schedule Resource Estimate (Wtd Ave TECH 3-POINT) 699,212.35$                                  (63,732.66)$                
Schedule Resource Estimate (LCS TECH 3-POINT) 569,055.50$                                  (193,889.50)$              

762,945.00$            



CMCF Upgrade Project Budget – 3 Point 
Estimation

Base Cost Estimates 
Resource Estimated Cost (As of 
March 1, 2020)

Total Resource 
Charged (as of 
September 30, 
2021) Difference

TECH Optimistic  $                                  137,744.00 (116,876.00)$              
TECH Realistic  $                                  197,284.00 (57,336.00)$                
TECH Pessimistic  $                                  285,353.00 30,733.00$                 

254,620.00$            

Pert Calculation:
(Optimistic+ (4*Realistic) + Pessimistic)/6=
$202, 038



CMCF Upgrade Project Budget – Overall 
Status

Current 
Approved 
Budget

Change Request 
Budget (Proposed)

Committed (as of 
Sept. 30, 2021)

% Within 
Initiation Budget

% Within Change 
Request

30-Sep-21 9,023,122.00$  9,364,168.38$            9,268,130.55$              2.64% 1.03%



In Summary

• A variance in budget is required from Initiation Phase to the Planning 
Phase (project baselining);
• Initiation to Planning Phase variance in budget needs to be 

understood and agreed upon by Sponsor;
• Contingencies are critical until estimations become more accurate;
• Need to establish a database for human resource estimations to be 

used as a reference for future projects;
• More data points required to establish usefulness of the estimation 

techniques;



Discussion

• Similar or differing experiences?
• Similar or differing tools and techniques?


