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Planning & Management Services, Inc “PMSI”
Hreinn Thormar, President

At P&M, we specialize in project delivery and project controls including capital 
program and project solutions. We are involved in the project delivery from planning 
throughout design, permitting and construction.

We define, implement and staff Project Management Offices (PMOs), which include 
Tools and Procedures for Project Controls and Program Management. We provide 
Scheduling; Cost; Risk and Forensic Claims Management services.

Solutions From A-Z 
Determining the client's precise needs is what our skilled consultants do in order to 
provide flexible, scalable and personalized project delivery solutions which is more 
than just standard solutions. This ensures a harmonic integration of new technology, 
people, and processes from A-Z.

Our project controls SQL/VB based proprietary software Myriad supports the owner, 
contractor and designer with project delivery and project controls.

Who We Are
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Agenda


 

Goals 


 
Cost Controls in General


 

Cost Controls Baseline


 
Trending 


 

Forecasting



Western Winter Workshop 2009

4

Goals


 

Deliver Project On-Time and On-Budget


 
Avoid Surprises & Crises


 

Create Visibility & Credibility


 
Facilitate Proactive Decision Making


 

Minimize Cost and Time Impacts
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Cost Controls in General

• WBS and Schedule
• Capital Cost Estimate of 

Probable Cost
• Risk and Opportunities
• Baseline Budget

• Trending
• Actual Costs
• Contingency

• Change Controls
• Cost Variances
• Forecast

• Consistent and Accurate Cost 
Forecasts

• Informed Project Management 
Decision Making

• Increased PM Accountability
• Improved Credibility and Visibility

Establish a 
Baseline / Budget

Track 
Performance 

Cost & Schedule

Measure 
Variances to 

Baseline

Report Project Status 
with Confidence

Mitigate and Take Appropriate Action

Approach to Project Controls
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Estimates  and Communication

5% Design 15% Design 30% Design 60% Design 90% Design Capital Costs 
at 100%

50% 
Construction

100% 
Construction
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Engineers Estimate Progression

Construction Cost - Progression

Capital Cost Forecast

Capital Cost Estimate of Probable Cost
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Cost Controls Baseline



 
WBS and Schedule


 
Capital Cost Estimate of Probable Cost


 
Risk and Opportunities


 
Baseline Budget

Establish a Baseline / 
Budget
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Capital Costs

Close Out

Project Definition 
& Planning Design

Permits

Construction
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WBS & Master Schedule

Determine mid-point construction and 
constructability

Pump Station Renovation (Increase Peak Capacity from 6.2 to 9.3 mgd)

Construction

Procure Construction 
Services

Pre-Purchase Long 
Lead Items

CloseoutProject 
Management

Definition

Planning

Authorization

Design

Procure Design 
Services

Preliminary Design 
(15%)

Design (30%)

Design Documents

Estimate (30% 
Design)

Design (60%)

Permits

SEPA

Building Permits

Replace Equipment

Replace 2,100ft Main 
Pipe

Install New 325ft 
Influent Pipe

Design (90%)

Final Design (100%)

Quality Control & 
Assurance and Submittal 

to King County

Owner Review / 
Comments
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Detailed Construction Estimate
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Estimate Classification and Accuracy
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Risk Analysis

Project Risk
Construction projects are a complex entity to manage and each 
construction project has its own significant changes and challenges like: 

• unforeseen conditions
• errors in documents and plans
• scope creep
• schedule delays, etc. 

Owners who manage capital 
projects should  have 
processes in place to manage:

• changes
• contingencies and 
• forecasting of cost
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Risk Analysis – Monte Carlo
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Estimate of Probable Cost Report

$195,000

Apprenticehsip Program 0.5% $975

Design Contingency 20.0% $39,195
Design Evolution 0.0% $0
Unit Pricing 0.0% $0
Quantities 0.0% $0

 
0.25% 19 Months $11,426

$246,596
(Total Estimated Constr. Bid w/o Constr. Contingencies & Sales Tax)

8.0% $19,728
2.0% $4,932

$271,255

State Sales Tax 9.3% $25,227

Soft Costs
A & E Fees and Salaries 10.0% $29,648
Special Testing & Inspection, Safety & Commissioning 2.5% $7,412
Project Management 3.0% $8,894
Construction Management 6.0% $17,789
Project Survey 0.5% $1,482
Artwork 1.0% $2,965
Permits 0.8% $2,372
Oversight of RMM Projects 10.0% $29,648
Allocated Overhead 4.5% $13,342
Quality Program 0.5% $1,482
Administrative / General 0.0% $1

Subtotal Soft Cost Markup 38.8% $115,036

TOTAL PROJECT ESTIMATED COST

Subtotal Estimated Construction Direct Costs
(incl GC, OH & P)

Escalation @ 3% Annually
(to mid-point of construction)

411,518$                                    

Subtotal Estimated Construction Costs w/ Contingencies & 
Sales Tax 296,482$                                    

Construction & RMM Contingency
Scope Contingency / Management Reserve

Subtotal Estimated Construction Costs  w/ Constr. 
Contingencies

Subtotal Estimated Construction Bid Cost

ESTIMATE OF PROBABLE COST 
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Estimates  and Communication

5% Design 15% Design 30% Design 60% Design 90% Design Capital Costs 
at 100%

50% 
Construction

100% 
Construction
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Engineers Estimate Progression

Construction Cost - Progression

Capital Cost Forecast

Capital Cost Estimate of Probable Cost
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Track Performance



 
Trending


 
Actual Costs


 
Contingency

Track Performance 
Cost & Schedule
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Trends


 

Trends are:


 
Scope Change



 
Design Evolution



 
External Constraint Issues



 
Other


 

Trends are inevitable and expected


 
Trends identify opportunities and risks


 

Trends help manage changes


 
Trends facilitate final project cost forecasting
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Trends are typically identified from:


 
Issue management logs



 
Risk registers



 
Discussion with project team members



 
Change review board



 
Regulatory requirement



 
Industry & Market trends



 
Other

Trending
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Change management is thus, one of the keys to project delivery success. To 
facilitate a broader understanding and more appropriate evaluation of 
change, trends are categorized as to type in a manner similar to the 
following.

• Owner directed Engineering / Design changes (possible scope change).
• Tenant change requests (possible scope change).
• Construction changes – varying site conditions, design errors and/or 

omissions, quantity variations, misc. minor change orders, etc.
• Regulatory requirement changes.
• Refinement of Design Basis (Design Development).
• Program wide (scope) change.
• Major schedule changes and project interrelated impacts.
• Budget transfers.
• Contract award – variance between the final estimate and the award

amount.

Trending Justification Categories
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Trend Identification Checklist
TREND IDENTIFICATION CHECKLIST

TASK LEADER:

date:
Last Update:

Potential Approved
(Y or N) (Y or N)

Questions:
Have there been any new owner directed engineering or design changes this period?
Have there been any new tenant requested engineering or design changes this period?
Have there been any new design changes this period?

Varying Site Conditions
Quantity variations
Unit cost variances

Other design developments
Have there been any new regulatory requirements identified that influence the design?
Have there been any changes in other projects that may create a design change?
Have there been any schedule impacts that may cause a design change?

Have there been any changes to previously listed trends this period?
(See attached list of trends assigned to this task leader)

If "Yes" to any of the above, describe trend in detail.

Primary Budget Element Affected:
Estimated Cost Impact:

Trend ID Assigned:

Active estimate baseline:   Uplands 30%
1/3/2009
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Trend Log
Status Title Date Number Budget Element Status Value ($) Priority Justification Code

Approved (Status)
Ship To Shore Power CY Portion 30-Nov-08 00125 C05 Container Yard (CY) Electrical: In Terminal Services Approved 1,362,430 Normal 4. Scope Changes
Pile Removal Allowance Added 30-Nov-08 00131 W03 Berth & Dredge (Wharf) Dredging Approved 1,155,000 Normal 1. Design Development
Bollard Demolition in 60% Wharf 30-Nov-08 00132 W01 Berth & Dredge (Wharf) Demo & Site Prep Approved 334,950 Normal 1. Design Development
Temporary & Mooring Bollards 30-Nov-08 00133 W05 Berth & Dredge Wharf Structure Approved 273,350 Normal 1. Design Development
Sheetpile Wall 60% Wharf Items 30-Nov-08 00134 W05 Berth & Dredge Wharf Structure Approved 370,872 Normal 1. Design Development
Fender Design Items 30-Nov-08 00136 W05 Berth & Dredge Wharf Structure Approved 603,680 Normal 1. Design Development
Crane Beam/Rail/Wharf Structure 30-Nov-08 00137 W05 Berth & Dredge Wharf Structure Approved 462,800 Normal 1. Design Development

Subtotals 4,563,082
Cancelled (Status)

Design Vessel Reduction Fender Sys 3-Aug-08 00070 W05 Berth & Dredge Wharf Structure Cancelled 0 Normal 4. Scope Changes
Bldg Demo Asbestos Abatement 2-Sep-08 00111 C11 Container Yard (CY) Building Demo by POT (Ext) Cancelled 0 Normal 7. Other

Subtotals 0
Disapproved (Status)

Wharf Width Reduction to 124' 3-Aug-08 00072 W05 Berth & Dredge Wharf Structure Disapproved -712,635 Normal 1. Design Development
Bow Thruster Zone Limits 3-Aug-08 00074 W04 Berth & Dredge (Wharf) Slope Protection Disapproved -666,050 Normal 1. Design Development
CY Pave Wheel Load Limits 3-Aug-08 00075 C04 Container Yard (CY) Site Utilities Incl. Storm DrainagDisapproved -2,660,350 Normal 4. Scope Changes
Sheet Pile Deflector Wall 5-Aug-08 00078 W04 Berth & Dredge (Wharf) Slope Protection Disapproved 255,640 Normal 1. Design Development
Pervious Pavement Reduction 5-Aug-08 00079 C02 Container Yard (CY) Earthwork & Site Paving Disapproved 0 Normal 1. Design Development

Subtotals -3,783,395
Potential (Status)

Power System Redundancy 17-Jul-08 00069 C04 Container Yard (CY) Site Utilities Incl. Storm DrainagPotential -613,399 Normal 1. Design Development
Combined Water/Fire System 1-Sep-08 00113 I04 Intermodal Yard (IY) Water Dist System Potential -693,000 Normal 1. Design Development
Terminal Operations Mode 30-Oct-08 00120 C03 Container Yard (CY) Terminal Improvements Potential 0 Normal 4. Scope Changes
CY Pavement Refinement 30-Oct-08 00121 C02 Container Yard (CY) Earthwork & Site Paving Potential 1,925,000 Normal 1. Design Development

Subtotals 618,601
Log Totals: -3,783,395
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Detail Trend Report
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Contingency Drawdown
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Monthly Design Contingency Drawdown Amount Trends - Costs

Trends - Cost Savings Cumul. Design Contingency Drawdown

Revised Design Contingency Drawdown

30% 
Design

60% 
Design

90% 
Design

100% 
Design

$195,000

Apprenticehsip Program 0.5% $975
Trends $15,000

Design Contingency 20.0% $42,195
Design Evolution 0.0% $0
Unit Pricing 0.0% $0
Quantities 0.0% $0

 
0.25% 19 Months $12,253

$265,423
(Total Estimated Constr. Bid w/o Constr. Contingencies & Sales Tax)

8.0% $21,234
2.0% $5,308

$291,965

State Sales Tax 9.3% $27,153

Soft Costs
A & E Fees and Salaries 10.0% $31,912
Special Testing & Inspection, Safety & Commissioning 2.5% $7,978

ESTIMATE OF PROBABLE COST 
Subtotal Estimated Construction Direct Costs
(incl GC, OH & P)

Escalation @ 3% Annually
(to mid-point of construction)

Subtotal Estimated Construction Costs w/ 
Contingencies & Sales Tax 319,118$                                    

Construction & RMM Contingency
Scope Contingency / Management Reserve

Subtotal Estimated Construction Costs  w/ Constr. 
Contingencies

Subtotal Estimated Construction Bid Cost
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Variances to Baseline



 
Change Controls


 
Cost Variances


 
Forecast

Measure Variances to 
Baseline
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Change Management of Trends 

Changes to the design could be thoroughly tracked and 
managed using a “Gateway” process featuring a review “board”. 

The gateway review process assures that changes are:


 

captured, 


 

properly reviewed, 


 

analyzed, and 


 

approved prior to incorporation into the design.  

This process also allows incorporation of incremental impacts 
on the engineer’s cost estimate and construction schedules, 
rather than waiting until design milestones are reached before 
knowing the full impact of changes.



Western Winter Workshop 2009

Design 
Bulletins 
Issued

26

Change Management (DCRB)

Design Change Review Board 
(DCRB)

Board verifies source of change and whether 
client was source or whether client needs to be 
notified of change.

Board characterizes change as required or 
potential alternate.

Board characterizes change criteria. Ex. Change 
is owner required, regulatory requirement, 
discretionary, non-discretionary, etc.

Board assesses change for impacts to design 
production scope, schedule, cost, and 
interdependencies with other changes or other 
design elements.

Board formally approves or disapproves of 
change.

Board communicates approved changes to 
appropriate team members.

Approved changes are incorporated into 
design, cost estimates, and schedule.

Board review process results in documentation 
of changes.

Board pursues amendments to design contact 
where warranted.

DCRB Toolkit:

Change Management System: 
documents & catalogs changes, 
impacts, and change criteria

Myriad: for tracking construction cost 
estimate changes associated with 
Design Bulletins

DCRB Members (might include):

Project Manager

Key Design Leads (as needed)

Project Controls

Provisional ROM estimates for changes 
can be captured in between design 
milestones to anticipate probable 
construction cost impacts sooner and 
allow for cost mitigation efforts.

• Assures integration of 
multiple and complex 
design changes

• Provides formal 
documented record of 
changes for verification 
during peer review

• Assures proper approval 
and acceptance of changes

• Assures design contract is 
amended if appropriate

• Assures all affected 
designers are notified of 
change

• Provides proactive 
“trending” of cost and 
schedule impacts to 
maintain “design to cost” 
targets

Design 
Bulletins 
Issued

Design 
Bulletins 
Issued

Change 
Occurs
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Forecasting



 
Identifies Changes in Project Bottom Line



 
Reflects Impacts of Trends



 
Monitors Contingency Drawdown

Forecasted costs are used to assemble the “estimated cost at 
completion” and are updated as often as necessary to reflect 
projected final costs. 

Forecasts include actual costs; commitments or contracted costs; 
trends that are deemed appropriate to forecast; contingencies, and 
other “soft” cost elements.  Forecast analysis may also provide 
evaluation of remaining costs, earned value, risk elements 
(including potential problems and opportunities that may occur and 
affect the costs of the project), cash flow projections, and burn rate 
estimates.  
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Forecast / Budget Variances 
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Budget and Forecast Report

Estimate of Probable Cost

$(50,000)
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$100,000 

$150,000 

$200,000 

Baseline Budget Current Forecast Potential Costs
$161,836 

$152,671 
($8,118)

Th
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Construction Costs Contingency Escalation Sales Tax

Soft Costs Scope Changes Potential Costs Total



Western Winter Workshop 2009

30

Estimate of Probable Costs Summary 

Apprenticehsip Program 0.0% -$                   0.0% -$                   0.0% -$                   0.0% -$                   

Design Contingency 20.0% 30,000$                10.0% 16,500$                5.0% 8,725$                  0.0% -$                          
Design Evolution 0.0% -$                          0.0% -$                          0.0% -$                          0.0% -$                          
Unit Pricing 0.0% -$                          0.0% -$                          0.0% -$                          0.0% -$                          
Quantities 0.0% -$                          0.0% -$                          0.0% -$                          0.0% -$                          

 
0.25% Months 19 $8,745 15 $6,927 12 $5,573 6 $2,770

(Total Estimated Constr. Bid w/o Constr. Contingencies & Sales Tax)

6.7% 12,583$                7.3% 13,727$                7.6% 14,381$                8.0% 15,100$                
1.7% 3,146$                  1.8% 3,432$                  1.9% 3,595$                  2.0% 3,775$                  

State Sales Tax 9.3% 19,016$                9.3% 19,119$                9.3% 19,230$                9.3% 19,078$                

Soft Costs
A & E Fees and Salaries 10.0% 22,349$                10.0% 22,349$                10.0% 22,349$                10.0% 22,349$                
Special Testing & Inspection, Safety & Commissioning 2.5% 5,587$                  2.5% 5,587$                  2.5% 5,587$                  2.5% 5,587$                  
Project Management 3.0% 6,705$                  3.0% 6,705$                  3.0% 6,705$                  3.0% 6,705$                  
Construction Management 6.0% 13,409$                6.0% 13,409$                6.0% 13,409$                6.0% 13,409$                
Project Survey 0.5% 1,117$                  0.5% 1,117$                  0.5% 1,117$                  0.5% 1,117$                  
Artw ork 1.0% 2,235$                  1.0% 2,235$                  1.0% 2,235$                  1.0% 2,235$                  
Permits 0.8% 1,788$                  0.8% 1,788$                  0.8% 1,788$                  0.8% 1,788$                  
Oversight of RMM Projects 10.0% 22,349$                10.0% 22,349$                10.0% 22,349$                10.0% 22,349$                
Allocated Overhead 4.5% 10,057$                4.5% 10,057$                4.5% 10,057$                4.5% 10,057$                
Quality Program 0.5% 1,117$                  0.5% 1,117$                  0.5% 1,117$                  0.5% 1,117$                  
Administrative / General 0.0% 1$                         0.0% 1$                         0.0% 1$                         0.0% 1$                         

Subtotal Soft Cost Markup 38.8% 86,715$     38.6% 86,715$     38.4% 86,715$     38.7% 86,715$     

TOTAL PROJECT ESTIMATED COST

224,223$                

310,938$                

ESTIMATE OF PROBABLE COST 90% Design 100% Design

183,500$                 

186,270$               

205,144$                205,585$                

224,705$                

311,420$                

174,500$                 

188,798$               

206,774$                

226,004$                

312,719$                

188,745$               

150,000$                 165,000$                 

188,427$                

30% Design 60% Design

Subtotal Estimated Construction Direct Costs
(incl GC, OH & P)

Escalation @ 3% Annually

310,205$                

Subtotal Estimated Construction Costs w/ 
Contingencies & Sales Tax 223,490$                

Construction & RMM Contingency
Scope Contingency / Management Reserve

Subtotal Estimated Construction Costs  w/ Constr. 
Contingencies 204,474$                

Subtotal Estimated Construction Bid Cost
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Results



 
Consistent and Accurate Cost Forecasts



 
Informed Project Management Decision Making



 
Increased PM Accountability



 
Improved Credibility and Visibility

Report Project 
Status with 
Confidence
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Cost Status Report



Western Winter Workshop 2009

33

The End

Feel free to visit us at our Vendor Booth to talk 
more about this presentation or other 

interesting approaches to Project Controls
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