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phase of a multi-phase construction project that created additional drinking water reserves for 

Stafford County, Virginia. The Rocky Pen Run Reservoir is located approximately one mile 

upstream of the convergence of Rocky Pen Run with the Rappahannock River. 

The scope of work for this phase included clearing 28 acres of land, the construction of a 

reinforced concrete pipe (RCP) diversion to temporarily reroute Rocky Pen Run around the future 

dam location, providing a suitable foundation for the new earthen dam, excavation to rock, and 

foundation cleaning. 

Upon completion of the work, a dispute arose between the General Contractor and its specialty 

subsurface drilling and grouting sub-contractor relating to delay and disruption costs incurred by 

the subcontractor. The consultant performed various cost, schedule, and lost productivity 

analyses (measured mile and earned value) to determine what went wrong, why, and who was 

responsible for the time and cost overruns – the rest of the story!

Case Study



O’Connell, Tereyla, Rice

UMD Project Management Symposium

May 4-5, 2017

Slide 4

h
tt
p
:/
/p

m
s
y
m

p
o
s
iu

m
.u

m
d
.e

d
u
/p

m
2
0
1
7
/

• THE PROJECT

• IMPACTS TO LAYNE’S WORK

• OUTCOME
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THE PROJECT
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• Rocky Pen Run Reservoir Project

– Need: to provide additional drinking water storage 

for residents of Stafford County, Virginia

– Solution: Construct new earthen dam to create 

reservoir to hold drinking water. 

Project Overview
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Owner Board of Supervisors of Stafford County (Owner) 

Designer URS Corporation (URS)

Construction Manager Schnabel Engineering (SE)

Contractor General Excavation, Inc. (GEI)

Subcontractor Layne GeoConstruction Corporation (Layne)

Subcontractor Industrial Concrete, Inc. (ICI)

Subcontractor WG Construction Co., Inc. (WG)

Major Players
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• 3 Project Phases

– Phase 1 - river intake, pumping station and 

transmission pipeline (complete April, 2008)

– Phase 2 - stream diversion and dam foundation

– Phase 3 - construct dam and fill reservoir

This Case Study Focuses on Phase 2

Project Phases
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• 28 acres of clearing and grubbing;

• 704 linear feet (LF) of 84 inch reinforced concrete pipe 
(RCP) stream diversion;

• 44,500 LF of subsurface drilling and grouting to provide a 
suitable foundation for the new earthen dam; 

• Excavation to rock, foundation cleaning, removal of rock 
outcroppings, and various dental concrete procedures;

• 1,135 LF of concrete grout cap along the centerline of the 
future dam.

Phase 2 Scope of Work
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• Subsurface drilling and grouting to provide a suitable 

foundation for the new earthen dam, including drilling 

of approximately 44,500 LF grouting of the existing 

strata.

• The majority of this work was performed from the new 

concrete grout cap.

Layne’s Work in Phase 2
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IMPACTS TO LAYNE’S 

WORK
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• Bidding took place September - October, 
2009

• Layne was one of 5 subcontractors that bid
• Bid was 1% below second bidder
• Bid was based on, and its subcontract 

required:
– At least 75% of the production work area was 

to be available prior to the start of work. 

Drilling & Grouting Subcontract
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• Layne’s productivity was impacted by:

– Restricted access to production work;

– Stacking of trades (General Contractor and concrete 

subcontractor);

– Unfavorable winter conditions;

– Scope changes.

Impacts to Layne’s Work
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• Layne's work was planned and its bid based on its 

ability to work efficiently. In-part, this required that 

Layne be provided 75% of the production work area 

at the beginning of its operation.

Impacts to Subcontractor’s Work
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Anticipated Progression of Work 

Areas by Week
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PROFILE VIEW

Production Drilling Anticipated to Start on 9/22/10

Work Zone Wk 1 to Wk 6

75% of work to be available per Subcontract Agreement
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PROFILE VIEW

Week 1: 9/22/10 to 9/28/10

NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6
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Week 2: 9/29/10 to 10/5/10

NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6
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Week 3: 10/6/10 to 10/12/10

NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6
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NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6

Week 4: 10/14/10 to 10/19/10
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NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6

Week 5: 10/20/10 to 10/26/10
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PROFILE VIEW

NO PRODUCTION DRILLING THIS WEEK

RIGHT SIDE COMPLETE. BEGIN MIDDLE.
Work Zone Wk 1 to Wk 6Work Zone Wk 7 to Wk 10

Week 6: 10/27/10 to 11/2/10
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PROFILE VIEW

PRODUCTION DRILLING STARTS ON 11/8/10

COMPLETED WK 6Work Zone Wk 7 to Wk 10

Work Zone Wk 7 to Wk 6

Week 7: 11/3/10 to 11/9/10



O’Connell, Tereyla, Rice

UMD Project Management Symposium

May 4-5, 2017

Slide 36

h
tt
p
:/
/p

m
s
y
m

p
o
s
iu

m
.u

m
d
.e

d
u
/p

m
2
0
1
7
/

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

100

150

200

250

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

PROFILE VIEW

100

150

200

250

ANTICIPATED Grout Hole Drilling Sequence

AS-BUILT Grout Hole Drilling Sequence

PROFILE VIEW

COMPLETED WK 6Work Zone Wk 7 to Wk 10

Work Zone Wk 7 to Wk 24

Week 8: 11/10/10 to 11/16/10
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PROFILE VIEW

COMPLETED WK 6Work Zone Wk 7 to Wk 10

Work Zone Wk 7 to Wk 24

Week 9: 11/17/10 to 11/23/10
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PROFILE VIEW

COMPLETED WK 6COMPLETED WK 10

Work Zone Wk 7 to Wk 24

MIDDLE COMPLETE. BEGIN LEFT SIDE.

Week 10: 11/24/10 to 11/30/10
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COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 11: 12/1/10 to 12/7/10



O’Connell, Tereyla, Rice

UMD Project Management Symposium

May 4-5, 2017

Slide 40

h
tt
p
:/
/p

m
s
y
m

p
o
s
iu

m
.u

m
d
.e

d
u
/p

m
2
0
1
7
/

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

100

150

200

250

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

PROFILE VIEW

100

150

200

250

ANTICIPATED Grout Hole Drilling Sequence

AS-BUILT Grout Hole Drilling Sequence

PROFILE VIEW

COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 12: 12/8/10 to 12/14/10
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Work Zone Wk 7 to Wk 24
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Week 13: 12/15/10 to 12/21/10



O’Connell, Tereyla, Rice

UMD Project Management Symposium

May 4-5, 2017

Slide 42

h
tt
p
:/
/p

m
s
y
m

p
o
s
iu

m
.u

m
d
.e

d
u
/p

m
2
0
1
7
/

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

100

150

200

250

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

PROFILE VIEW

100

150

200

250

ANTICIPATED Grout Hole Drilling Sequence

AS-BUILT Grout Hole Drilling Sequence

PROFILE VIEW

Privileged and Confidential | For Mediation 42

COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 14: 12/22/10 to 12/28/10
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COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 15: 12/29/10 to 1/4/11
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PRODUCTION DRILLING 100% COMPLETE ON 1/11/11

PRODUCTION DRILLING 18.52% COMPLETE ON 

1/11/11

COMPLETED WK 6COMPLETED WK 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 16: 1/5/11 to 1/11/11
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Production Drilling Anticipated to Start on 9/22/10

Work Zone Wk 1 to Wk 6

75% of work to be available per Subcontract Agreement
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Week 1: 9/22/10 to 9/28/10

NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6
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Week 2: 9/29/10 to 10/5/10

NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6
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Week 3: 10/6/10 to 10/12/10

NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6
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NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6

Week 4: 10/14/10 to 10/19/10
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NO PRODUCTION DRILLING THIS WEEK

Work Zone Wk 1 to Wk 6

Week 5: 10/20/10 to 10/26/10
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PROFILE VIEW

NO PRODUCTION DRILLING THIS WEEK

RIGHT SIDE COMPLETE. BEGIN MIDDLE.
Work Zone Wk 1 to Wk 6Work Zone Wk 7 to Wk 10

Week 6: 10/27/10 to 11/2/10
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PROFILE VIEW

PRODUCTION DRILLING STARTS ON 11/8/10

COMPLETED WK 6Work Zone Wk 7 to Wk 10

Work Zone Wk 7 to Wk 24

Week 7: 11/3/10 to 11/9/10
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PROFILE VIEW

COMPLETED WK 6Work Zone Wk 7 to Wk 10

Work Zone Wk 7 to Wk 24

Week 8: 11/10/10 to 11/16/10
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PROFILE VIEW

COMPLETED WK 6Work Zone Wk 7 to Wk 10

Work Zone Wk 7 to Wk 24

Week 9: 11/17/10 to 11/23/10
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PROFILE VIEW

COMPLETED WK 6COMPLETED WK 10

Work Zone Wk 7 to Wk 24

MIDDLE COMPLETE. BEGIN LEFT SIDE.

Week 10: 11/24/10 to 11/30/10
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COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 11: 12/1/10 to 12/7/10
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PROFILE VIEW

COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 12: 12/8/10 to 12/14/10
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COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 13: 12/15/10 to 12/21/10
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COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 14: 12/22/10 to 12/28/10
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COMPLETED WK 6Work Zone Wk 11 to Wk 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 15: 12/29/10 to 1/4/11
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PRODUCTION DRILLING 100% COMPLETE ON 1/11/11

PRODUCTION DRILLING 18.52% COMPLETE ON 1/11/11

COMPLETED WK 6COMPLETED WK 16

Work Zone Wk 7 to Wk 24

COMPLETED WK 10

Week 16: 1/5/11 to 1/11/11
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PROFILE VIEW

Work Zone Wk 7 to Wk 24

COMPLETED WK 6COMPLETED WK 16 COMPLETED WK 10

PRODUCTION DRILLING 100% COMPLETE IN WK 16

Week 17: 1/12/11 to 1/18/11
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Work Zone Wk 7 to Wk 24

COMPLETED WK 6COMPLETED WK 16 COMPLETED WK 10

PRODUCTION DRILLING 100% COMPLETE IN WK 16

Week 18: 1/19/11 to 1/25/11
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PROFILE VIEW

Work Zone Wk 7 to Wk 24

COMPLETED WK 6COMPLETED WK 16 COMPLETED WK 10

PRODUCTION DRILLING 100% COMPLETE IN WK 16

Week 19: 1/26/11 to 2/1/11
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Week 28: 3/30/11 to 4/5/11



O’Connell, Tereyla, Rice

UMD Project Management Symposium

May 4-5, 2017

Slide 75

h
tt
p
:/
/p

m
s
y
m

p
o
s
iu

m
.u

m
d
.e

d
u
/p

m
2
0
1
7
/

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

100

150

200

250

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

PROFILE VIEW

100

150

200

250

ANTICIPATED Grout Hole Drilling Sequence

AS-BUILT Grout Hole Drilling Sequence

PROFILE VIEW

COMPLETED WK 6COMPLETED WK 16 COMPLETED WK 10

PRODUCTION DRILLING 100% COMPLETE IN WK 16

COMPLETED WK 24Work Zone Wk 25 to Wk 44 (Determined by GEI's release of Work Areas)

Week 29: 4/6/11 to 4/12/11
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Week 30: 4/13/11 to 4/19/11
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Week 31: 4/20/11 to 4/26/11
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Week 32: 4/27/11 to 5/3/11
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Week 33: 5/4/11 to 5/10/11
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Week 34: 5/11/11 to 5/17/11



O’Connell, Tereyla, Rice

UMD Project Management Symposium

May 4-5, 2017

Slide 81

h
tt
p
:/
/p

m
s
y
m

p
o
s
iu

m
.u

m
d
.e

d
u
/p

m
2
0
1
7
/

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

100

150

200

250

19+00 18+00 17+00 16+00 15+00 14+00 13+00 12+00 11+00 10+00 9+00 8+00 7+00 6+00 5+00 4+00

PROFILE VIEW

100

150

200

250

ANTICIPATED Grout Hole Drilling Sequence

AS-BUILT Grout Hole Drilling Sequence

PROFILE VIEW

COMPLETED WK 6COMPLETED WK 16 COMPLETED WK 10

PRODUCTION DRILLING 100% COMPLETE IN WK 16

COMPLETED WK 24Work Zone Wk 25 to Wk 44 (Determined by GEI's release of Work Areas)

Week 35: 5/18/11 to 5/24/11
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Week 36: 5/25/11 to 5/31/11
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Week 37: 6/1/11 to 6/7/11
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Week 38: 6/8/11 to 6/14/11
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Week 39: 6/15/11 to 6/21/11
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Week 40: 6/22/11 to 6/28/11
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Week 41: 6/29/11 to 7/5/11
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Week 42: 7/6/11 to 7/12/11
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COMPLETED WK 6COMPLETED WK 16 COMPLETED WK 10

PRODUCTION DRILLING 100% COMPLETE IN WK 16

COMPLETED WK 24Work Zone Wk 25 to Wk 44 (Determined by GEI's release of Work Areas)

Week 43: 7/13/11 to 7/19/11
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AS-BUILT Grout Hole Drilling Sequence

PROFILE VIEW

PRODUCTION DRILLING COMPLETED ON 7/26/11: 

28 WKS LATER THAN ANTICIPATED.

COMPLETED WK 6COMPLETED WK 16 COMPLETED WK 10

PRODUCTION DRILLING 100% COMPLETE IN WK 16

COMPLETED WK 24COMPLETED WK 24

Week 44: 7/20/11 to 7/26/11
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Lost Productivity Analysis

• O’C&L performed a lost productivity 
analysis using the “Measured Mile” 
Approach

– Definition: compares the contractor's activities 

during the impacted period of performance with 

the contractor's identical or substantially similar 

activities during a period of unimpacted 

performance (Measured Mile Period).
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Period 1 Period 2 Period 3 Period 4

Project Start-Up Impacted Period Measured Mile Demobilization

9/13/10 to 10/31/10 11/1/10 to 3/31/11 4/1/11 to 7/17/11 7/18/11 to 7/27/11

Total Available Calendar Days: 49 151 108 10 318

Total Available Work Days: 35 106 74 8 223

Total Production Days: 31 69 68 8 176

Total Man-Hours Worked: 2147.5 5215 5693.5 130 13186

Average Hours / Shift: 9.42 10.27 10.19 9.32 N/A

Total Linear Feet Drilled: 1521 16804.5 24428.59 972.8 43726.89

Period Production - MH/LF: 1.41 0.31 0.23 0.13 N/A

Period Production - LF/MH: 0.71 3.22 4.29 7.48 N/A

Average Period Production - LF/DY: 49.06 243.54 359.24 121.60 N/A

Period Statistics
Project 

Totals

Lost Productivity Analysis
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Modification to Measured Mile Approach

• Even the Measured Mile period was impacted by delay, 

disruption and lack of adequate access.

– Layne could have achieved a higher level of production during this period but 

for GEI’s failure to provide 75% of the work areas to Layne in accordance 

with its subcontract agreement. Instead, Layne was forced to “leapfrog” and 

perform work out of sequence.   

• O’C&L conservatively modified the Measured Mile production 

rate by 10% to account for the impact of leapfrogging and the 

performance of work out-of-sequence during this period.  This 

adjustment resulted in a revised Measured Mile production rate 

of 395.17 LF/DY (359.24 * 1.10).
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P2 + P3 Production Duration 137.00 DY

P2 + P3 - Total Linear Feet of Drilling Produced 41233.09 LF

Period 3 Production Duration 68.00 DY

Period 3 - Total LF of Foundation Drilling Produced 24428.59 LF

Measured Mile Production Rate (LF/DY) 359.24 LF

Measured Mile Modification Rate for Out-of-Sequence Work 10.00%

Adjusted Measured Mile Production Rate 395.17 LF

Actual P2 + P3 Production Duration 137.00 DY

Calculated Measured Mile Production Duration 104.34 DY

Projected Duration Increase Due to Restricted Access 32.66 DY

Average Crew Hours/Shift 10.27 HR

Lost Hours 32.66 x 10.27 335.39 HR

Hourly Crew & Equipment Rate per Subcontract

Loss:

Additional Indirect Field Costs

Additional Equipment Costs due to 13 Delay Days:

Subtotal:

10% Home Office Overhead

Subtotal:

10% Profit

Subtotal:

1% Bond/Insurance

Total:

Measured Mile Analysis

Period 2 + Period 3 Production - November 1, 2010 through July 17, 2011

Period 3 - Measured Mile Period - April 1, 2011 through July 17, 2011

Actual P2 & P3 Duration Vs. Adjusted Measured Mile Duration

813,557.81$          

Lost Productivity Calculation

1,500.00$              

503,079.64$          

97,625.14$            

65,000.00$            

665,704.78$          

66,570.48$            

732,275.26$          

73,227.53$            

805,502.79$          

8,055.03$              
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OUTCOME
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• Layne was provided limited access to its work 
contrary to the provisions of its subcontract 
agreement.

• Inadequate access to its work, delay to predecessor 
work and other disruptions to its work negatively 
and measurably impacted Layne's productivity.

• O’C&L concluded that Layne is entitled to at least 
$813,557.81 for delays and inefficiencies.

• O’C&L presented its analysis at Mediation and the 
case successfully settled.

Outcome
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Thank you!

Questions / Comments?


