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Chris Carson, FRICS, CCM, PMP, FAACE, PSP, DRMP, CEP

 Director of Program  & Project Controls, ARCADIS U.S., Inc. 
 Certifications: 

 Fellow RICS (Royal Institution of Chartered Surveyors), 2015
 Fellow AACE International, 2013
 DRMP (Decision & Risk Management Professional ) – AACE International
 PSP (Planning & Scheduling Professional ) – AACE International
 CEP (Cost Estimating Professional) – AACE International
 CCM (Certified Construction Manager) - CMAA

 PMP (Project Management Professional)  – PMI

 University of Virginia, Mechanical Engineering, 1972

 Professional Field: 41 years of experience in CM and CM Services specializing in Planning and 
Scheduling, Cost Management, Risk Management , Forensic Analysis, Dispute Resolution

 Awards
 Recipient of the 2011 AACE International “Technical Excellence Award”
 Received the award for “Significant Contributions to The Scheduling Industry” from PMI (Project 

Management Association of America) College of Scheduling, 2009
 Awarded first CMAA “Chairman’s Award” for contributions to CMAA and the Construction Management 

profession, 2006

 Other Associations
 Active in CMAA (Construction Management Association of America)
 Active in PMI and the PMI College of Scheduling/ Scheduling Community of Practice
 Active in AACE (Association for the Advancement of Cost Engineering) International
 Active in Planning Planet & International Guild of Project Controls 
 Member of College of Performance Management
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

• Publications:

PMI book, “CPM Scheduling for 
Construction - Best Practices and 
Guidelines”  published Oct, 2014

AACE RPs, Journal articles in 
Scheduling, Risk, Cost, Forensic 
Analysis

Chris Carson, FRICS, CCM, PMP, FAACE, PSP, DRMP, CEP
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Tom Long, Chief, Schedule Controls

 Chief, Schedule Controls, NY Department of Environmental Protection. 
 NYU, Master’s in Construction Management

 Professional Field: 20 Years of Construction Experience from the bottom up. 

 Adjunct Professor: LAGCC, Baruch College (CUNY)

 Notable Projects
 Yankee Stadium
 Lincoln Center Campus Reconstruction
 Three Bridge Project
 DEP Capital Projects, oversee over 200 projects from inception to closeout. 

 Other Associations
 Active in CMAA (Construction Management Association of America)
 Active in AACE (Association for the Advancement of Cost Engineering) International
 Active in NYIEC (New York Inter-agency Engineering Council
 Member Education Board AACE
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Tom Long, Chief, Schedule Controls

 DEP currently has $10 Billion of active construction contracts 

 Currently has another $3B of planning and design contracts. 

 These projects allow DEP as a whole to continue to operate and maintain 
an exemplary water supply system to deliver more than 1.1B gallons/day of 
the highest quality drinking water to New York City residents, 

 Wastewater conveyance and treatment system capable of processing over 
1.3B gallons of wastewater per day to protect the environment of the City’s 
surrounding waterways.

 The Program Management Office (“PMO”) is responsible for providing 
support on a project and program  level for construction projects from 
design through closeout. 

 Overseeing over 200 individual projects in the program, with three internal 
client bureaus 
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Key Concepts

PART I
• Who owns the schedule?
• What is an Opaque Schedule?
• Who made the schedule Opaque?
PART II
• What can you do about it if you have one?
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Cost vs Schedule

• Cost and Schedule – (Time and Money) are related, but 
not the same.

• E=MC2 or S*R = C*T (Scope*Risk=Cost*Time)

• Contracts and contract delivery types are often 
independent or even divergent on management of Costs 
and Time.
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Owner Cost Control 
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Owner Control

As Owner Risk goes up, so must its Control or Participation / 
Sophistication

• Don’t mistake this with the contrapositive:

As Owner Control or Participation increases so does its risks.(False)

• As Owner Control or Participation increases so does Owner Costs

• The product of this cost SHOULD BE Transparency

• Transparency allows early Owner action that will mitigate risks.
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Owner Cost Control 
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Cost Control in Projects

• Contracts are not set up to pay one lump sum payment at 
the end.

• On Costs, the contractor is the project’s first banker

• The contract terms are the mechanism for peer to peer 
revolving lending.
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Time Control in Projects

• Contracts are not set up to resolve time impacts in one 
“payment” at the end.

• On time, the contractor is not the project’s first banker –
Time is an expiring resource

• The contract terms are the mechanism for peer to peer 
revolving time.
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Performance Period as Lump Sum

• The contract performance period is not open ended 

• The performance period can be seen as a lump sum 
contract and may be managed as one.

• You cannot practically shift all period of performance risks 
to the Contractor.

• Unlike costs, the Contractor is not the project’s first or only 
lender of performance.
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Managing to the Project

In defining the PERFORMANCE PERIOD the Contract is 
either 

PRESCRIPTIVE, or DESCRIPTIVE

PRESCRIPTIVE:  

• You have focused or littered the contract with interim 
milestones, 

• You have peppered the documents  with “Recommended 
Contractor Staging.”

• You have included a summary schedule in the 
documents.

• These can be good or bad things, depending on the 
extent

CC1



Slide 15

CC1 Littered makes it sound like a detriment but good use of interim milestones is valuable
Carson, Chris, 1/23/2016
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Prescriptive 

Too many interim milestone contractual constraints 
can make the project inflexible



17

Managing Time as Lump Sum

In defining the PERFORMANCE PERIOD the Contract is either 

PRESCRIPTIVE, or DESCRIPTIVE

DESCRIPTIVE:  

• Operational constraints are clearly stated, 

• Logistical constraints and environmental impacts are alliterated as much as 
possible in the documents

• Potential unknown conditions and unmitigated areas of risks are clearly 
spelled out.

• Failure to make real requirements contractual can render the constraints 
ineffective – you can only enforce what is in the contract 
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RISK

Schedule Transparency

Prescriptive

Descriptive

Contractor

Owner

There is a tightrope to walk between too inflexible 
and ineffective performance definition
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Phase I - Key Concepts Recap

PART I
• Who owns the schedule?
• What is an Opaque Schedule?
• Who made the schedule Opaque?
PART II
• What can you do about it if you have one?
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Phase I - Key Concepts Recap
WHO OWNS THE SCHEDULE?

• The schedule should be for the benefit of the Project and 
not one party. 

• The schedule should contain all scope of work that could 
affect completion. 

• Schedule risks are brokered through the contract.

• Time is its own master, you only own your performance.
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Phase I - Key Concepts Recap
WHAT IS AN OPAQUE SCHEDULE?

• Un-brokered performance constraints.

• Unresponsive or late schedule updates

• Bad data quality and lack of context.

• Communication breakdown – written narratives that do not 
correlate with the schedule logic, unclear components, 
failure to respond or comply with review comments
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Phase I - Key Concepts Recap
WHO MADE THE SCHEDULE OPAQUE?

• Unfair performance constraints.

• Lack of a team performance culture

• Poor mechanisms for measuring performance

• Lack of technical scheduling competence

• Schedule transparency is also a function of the contract –
weak schedule specifications
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What Can We Do about Opaque Schedules?

PART II
• What can you do about it if you have one?
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• Good contract language & specifications

• Work on developing a partnering culture on 
the project

• Recognize that the majority of causes of 
change are beyond contractor control 

• Address the sources of disputes that 
frustrate the contractor & cause delay

• Improve project administration

What Can We Do about Opaque Schedules?

“Managing Uncertainty & 
Expectations in Building 
Design & Construction”, 
Smart Market Report -

McGraw Hill Construction, 
2014

(“Global Construction Disputes 2014 – Getting the Basics Right”, ARCADIS)
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Contractual Solutions
• Proper Project Delivery Method Choice

• Design-Bid-Build

• Owner has document quality risk, Contractor has 
performance

• Multi-Prime Contracting

• Coordination risk on Owner

• CM at Risk

• Document quality risk shared, Contractor has 
performance risk after GMP 

• Design-Build

• Original program clarity risk on Owner

• Document quality & performance risk on Contractor

Starting Off on the Right Foot
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• Rational Allocation of Risk
• No Damages for Delay

• Use carefully, if at all, only for specific, predictable risks

• Liquidated Damages

• Consider assigning to important interim milestones

• Incentive Clauses

• Use appropriately

• Watch contract language

• Careful implementation in schedule

Moves delay discussions to the front of the incentive period

Starting Off on the Right Foot

Contractual Solutions
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• Scope Definition
• Clear statement of Owner’s program

• Allow adequate design time & funding

• Ensure clear definition of scope

• Constructability reviews – good quality control for drawings

• Clear and concise dispute resolution process, including realistic 
notification processes and timeframes.

• Contractual controls for potential project overruns (recovery 
requirements as well as time and material force account work)

• Alignment of triple constraint priority: time, cost, quality 
(sometimes also scope & risk)

Starting Off on the Right Foot

Clear Scope of Work & Services
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• Partnering improves success with problem resolution, 
and lead to better relationships that promote win-win 
solutions

• Partnering 
• Fosters a team approach to all issues
• Results in quicker and more reasonable resolution
• Saves time and money

Starting Off on the Right Foot

Partnering to Minimize Opaque Schedules
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• Foster 
• Open communications
• Transparent project discussions
• Team to resolve problems
• Team on scheduling issues

• Recognize that the contractor rarely has technical scheduling 
skills

• Their schedule may not be realistic

Partner in schedule discussions!

Starting Off on the Right Foot

Partnering to Minimize Opaque Schedules
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• Partnering claims avoidance steps:
• Improve Constructability and Biddability of documents
• Risk Workshops are useful in developing the relationship and 

identifying issues
• Careful Baseline Schedule review to benchmark the plan
• Careful Update Schedule review to identify prospective delays 

& disruption
• Include Risk Management monitoring in update analyses
• Speedy resolution of Extensions of Time requests
• Identify Opportunities for Improvement to gain time on project

Starting Off on the Right Foot

Partnering to Minimize Opaque Schedules



31

Importance of Baseline Schedule Model

• Construction plan must be modeled accurately in the baseline schedule

• Hold formal planning session

• Includes project management team

• Incorporates claims avoidance

• Incorporates risk management into session

• Careful review of baseline schedule

• Provide comments to contractor – require comment resolution

• May need dual schedule submission to allow adequate prep time

Starting Off on the Right Foot
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Value of the Written Narrative

• First step – compare to schedule logic

• Often the two do not match

• Written Narrative is the PM’s plain language explanation of the plan

• Baseline Schedule is the Scheduler’s interpretation of the PM’s plan

• Require alignment between the Baseline and the Narrative

Starting Off on the Right Foot
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The Reality of the Means & Methods

• An unrealistic Baseline plan will doom the project from the beginning

• Common Baseline Schedule Failures

• Missing Closeout, particularly Commissioning, scope of work

• Planned start of Closeout too late

• Inadequate coverage of scope, particularly in late periods

• Over-expectation of available resources

• Over-expectation of concurrent trade work

• Low detail not providing value for analysis

• Take advantage of lessons-learned from forensic analysis in dispute 
resolution

Starting Off on the Right Foot
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Trade & Space 
Stacking

The Reality of the Means & Methods
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Data Legitimacy
• Verification of data – As-Built quality control

• As-Built data value 

• Provides accurate history for forensic analysis needs

• Allows comparison to benchmarked plan

• Allows use of As-Built data for completion prediction analysis

• Allows use of As-Built data for trending analysis

Updating the Plan
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Maintenance vs. Revision
• Clear understanding of Maintenance vs. Revision

• Maintenance – does not require Owner approval

• Contractor should be encouraged to maintain the schedule

• Keep the schedule as an accurate model of the current plan

• Incorporate changed conditions once verified

• Revision – does require Owner approval

• Serious change in plan

• Changes affect Owner responsibilities

• Changes affect Third-Party responsibilities

• Changes affect Contractor original contractual commitments

Updating the Plan
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Change Management
• Change management for time

• Schedule cannot be stagnant – must incorporate changes

• Timing of added activities to model changes is important

• Use Time Impact Analysis methodology 

• Contractor submits appropriate TIA

• Owner quickly reviews, negotiates, and resolves TIA

• Contractor submits resolved TIA in next schedule submission

• Lingering TIA request create huge problems

• Relationship breakdowns

• Complications from other TIAs and changes

• Increases risk of claims

Updating the Plan
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Change Management
• Use formal change management procedure

• Institute AND Follow it

• Clean up change ramifications

• Do it every update

• Use TIA methodology for all change

• Ensure PM team understands contract scope

• Close out changes with schedule updates

• Incorporate changes into schedule

• Submit CO & time extension requests

• Do it timely

What Can We Do about Opaque Schedules?
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• Claims often start with Change Order requests
• Sometimes slow response
• Often, contractor TIA analysis is faulty
• Recognize that generally contractors believe their analysis is 

correct and appropriate

• It is our job to analyze, determine objective resolution, and 
convince the contractor that their analysis is wrong

• This role requires persuasion and clear presentations
• It is our job to MEDIATE

• Present convincing analysis presentation
• We must understand contractor’s position, even if wrong
• Contractor must understand our analysis

Change Management
What Can We Do about Opaque Schedules?
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Schedule Logic
• Manipulation of the schedule logic

• Can be intentional or just weak scheduling

• Symptoms include artificial Critical Paths 

• Everything is critical

• Nothing is critical

• Only Owner responsible work is critical

• No Contractor work is critical

• Only one trade is critical

• Critical Path runs through pre-conceived expectation, not 
driven by logic

• Good logic network will drive and reveal appropriate Critical Path

Updating the Plan
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• Standard Schedule Analysis with Bifurcation (Progress only half-
step)
• Bifurcate the analysis – progress only & logic changes
• Import progress from current update into previous update
• Compare previous update to previous update with current progress

• Identifies what happened to last update’s plan by progress
• Helps spot constant re-planning efforts that fail

• Compare previous progressed update to current update
• Identifies how changes to schedule affected completion predictions
• Allows better isolation of changes to logic, duration, calendars, 

lags, constraints
• Identifies progress delay and mitigation efforts

Check for Re-Planning Threats

Updating the Plan
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Contractor’s failed plan 
requiring re-planning

Primary source of claims 
and cost overruns –
resource needs shift to end 
of project when least able to 
accommodate

Re-Planning? – Review Progress Only
Updating the Plan
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• Scheduling-oriented process

• All contracts have some level of requirements for schedule control

• First rule:  manage the project from the schedule

• Require schedules as specified

• Perform technical schedule reviews

• Discuss ramifications of time at every meeting

• If the Contractor appears weak in scheduling, take extra care

• Recognize that all technical engineering components of the project have 
time components

• RFIs have response needs

• Shop drawings dictate sequence of installation

• Quality control failure has time ramifications

Contract Administration

What Can We Do about Opaque Schedules?
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• Communication Failures
• Lack of complete buy-in by all parties to baseline schedule and costs
• Inefficient submittal review and RFI process
• Inability to communicate and coordinate design changes  to all 

potentially effected parties
• Failure to set up project documentation requirements that accurately 

track resources and equipment on site
• Lack of authority to quickly resolve time/costs
• Lack of contingency cost pools for over runs

Contract Administration

What Can We Do about Opaque Schedules?
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CM Projection
• Contractor belief or understanding of the plan

• May or may not be reflected in the schedule

• Contractor schedules will reflect beliefs that may not be accurate

• “Gut” feelings about criticality and sequencing may be inappropriate

• Schedules will start to deviate from a good model of the plan

• Inappropriate or changing As-Built data

• Steps taken to correct for plan not met each update

• Resource needs tend to shift towards the end 

• Schedule updates become less and less accurate for use

• Contractor unwilling to accept and resolve Owner review comments

Schedule Management Concepts
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Why Can’t Approve As-
Planned Schedule?• Reasons why baseline or as-planned schedules cannot be 

approved
• Incomplete schedule
• Poor modeling of scope and plan
• Misalignment between schedule and narrative (plan not 

evident in schedule)
• Missing narrative
• Missing scope of work
• Uneven development of trade scope
• Inappropriate Critical Paths
• Problems with logic relationships
• Failure to plan for resources
• Schedule component problems (lags, constraints, calendars, 

dangling or open activities, cost loading)

Schedule Management Concepts

CM Projection
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Why Can’t Approve Update 
Schedules?• Reasons why update schedules cannot be approved

• Poor continuing modeling of scope and plan

• Unexplained revisions

• Missing narrative (to explain revisions)

• Out of sequence work (affecting Critical Path)

• Inappropriate Critical Paths

• Addition of delay events not approved by Owner

• Inaccurate as-built data

• Inadequate resource planning

• Cost loading errors

Schedule Management Concepts

CM Projection
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Ghost or Shadow Schedules
• When schedules are not accurate or appropriate

• Provide comments that would provide usable schedules

• Should not approve them

• Risks are high for 

• Completion predictions

• Analysis of delay

• Positioning for claims

• When Contractor will not resolve review questions

• Analysis based on the schedules will be flawed

• Prudence dictates developing “approvable” schedules

• Used for analysis and completion predictions

Schedule Management Concepts
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Owner Direction
• Contractor owns and must manage means & methods

• Partnering efforts still leave Contractor in charge of schedule

• Owner must avoid giving direction

• Can reduce Contractor risk

• Can shift responsibility to Owner for plan decisions

• Can take some of the performance pressure off the Contractor

• Verifying & commenting on transparent As-Built Data is not direction

• Comments regarding As-Planned schedule should not provide 
direction

Schedule Management Concepts
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Objective Data
• Steps must be taken to keep the data objective

• Data includes

• As-Built data – actual start and finish dates

• As-Planned data – modeling the field plan in the schedule

• Risks with data

• Inaccurate recording of As-Built data

• Over-reporting or under-reporting of progress

• Missing scope reporting

• Insertion of inaccurate changes

• Spinning plan manipulation

• Loss of monitoring ability for resource usage

Schedule Management Concepts



51

Objective Data
• Avoiding the perception of spinning the data

• Transparency in data and schedule decisions

• Good Written Narratives with Baseline and each Update

• Joint schedule meetings

• Allow Contractor to show predicted late completion within limits

• Partnered trust to produce transparent schedule updates

• Fair and timely comment response

• Recognition of extreme changed conditions situations

• May make TIA preparation very difficult

• May cause schedule updates to lose accuracy

• Implement process for extreme changed conditions

Schedule Management Concepts
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Objective Data
• Importance of good data

• Appropriate modeling of construction plan in the schedule

• Provides basis for analysis of delays

• Provides basis for review of As-Built data 

• Trending analysis

• Predictions of completion

• The schedule is simply a model of the construction plan

• A bad model cannot provide value

• A good model is in everyone’s best interests

Schedule Management Concepts
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Collaboration Meeting 
Suggestions• Suggestions for scheduling meetings to increase ability to 

approve schedule:
• Preliminary schedule review feedback

• Risk workshop

• Scheduling planning presentation meeting

• Presentation of Time Impact Analyses for EoTs

• Presentation of disputed issue analyses

What Can We Do about Opaque Schedules?

Schedule Communications
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Schedule Reviews
• Includes regular review of plan – require resolution of comments

• Timely regular updates with short interim planning

• Bifurcate progress & logic updates to monitor failure to meet plan

• Formal process of schedule analysis & feedback

• Includes trending & completion predictions

• Includes claims avoidance & risk review

• Engage with continuous modeling of current means & methods

• Early identification of problems 

• Owner involvement in early implementation of mitigation actions

• Interactive implementation of any necessary course corrections

• Formal change management process

What Can We Do about Opaque Schedules?
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Summary
• Transparent Scheduling requires:

• Fair allocation of risk

• Good contractual language

• Partnering with the construction team

• Planning – time, cost, risk

• Good administrative processes

• Communications 

• Effective Change management

• Recognition of the value of professional project controls

What Can We Do about Opaque Schedules?
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