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What is… • ‘Sustainable 
development:

meeting the needs 
of the present 
without 
compromising the 
ability of future 
generations to 
meet their own 
needs.’

• Reshaping the Built Environment 
Ecology, Ethics and Economics -
Edited by Charles J. Kilbert Island 
Press, Washington, D. C. USA 1999



We are all faced with a series of 

great opportunities brilliantly 

disguised as insoluble problems. 

John W. GardnerJohn W. GardnerJohn W. GardnerJohn W. Gardner



Green Building Objectives

• greater  efficiency
– Energy
– Resources

• lower life cycle cost 
– Operations
– Maintenance
– “total cost of ownership”

• “cradle to cradle”

• healthier environment 
– IAQ
– IEQ 
– waste management
– increased productivity(?)

• “enhanced wellness”

• better building performance



The Mission:

Provide Better Buildings
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Green Buildings  - Expectation and Intent

Performance
• Energy & Resources – utilization driven

– Design  Construction   Operations

• Certification*
– Requirement of Contract?  
– Mandated by Statute?

* 3rd Party Certification

• Financial Implications
– Tax Credits
– Expedited Approvals
– Zoning “Variances”
– Market value 
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Sustainability requires…

…three components well put together

Design Construction Operation 



Performance mandated



LEED Categories  v4.0

Water Efficiency

Sustainable Sites  

Innovation

Energy & Atmosphere

Indoor Environmental Quality

Materials & Resources

• Certified 40 – 49

• Silver 50 – 59

• Gold 60 – 79

• Platinum 80+
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Weighting the Impact Categories
Reverse contribution to global climate change (35%),

Enhance human health and 

well-being (20%),

Protect and restore water 

resources (15%), 

Protect, enhance, and restore 

biodiversity and ecosystem 

services (10%), 

Promote sustainable and regenerative 

natural resources cycles (10%), 

Build a greener economy (5%)

Enhance social equity, environmental justice, and community quality of life (5%).



LEED v4.0  “Raise the bar”
”Increased technical rigor” “integrative process”

• Location & Transportation category - added

• Better defined “high performance” site design 
– rainwater management 

– heat island reduction  

– light pollution reduction 

• Metering – Energy & Water (heightened focus on water use!) 
– allocates 20% of all points to building energy efficiency

– performance based approach to indoor environmental quality 

• Encourages enhanced building commissioning 
– a credit  for participating in demand response programs

• Materials & Resources - lifecycle  analysis approach 
– promote innovative reporting tools and programs

– Source materials & manufacture transparency  

• Support for local sourcing (extracted & manufactured products)
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Remember what 

Sustainability requires…

…three components working together

Design Construction Operation 



“Unpacking” LEED®

The Parts &  The Players

* “Operations” is assumed to be ‘by Owner’

Water 
Efficiency

Sustainable
Sites

Innovation

Energy & 
Atmosphere

Indoor 
Environmental 

Quality

Materials & 
Resources

Owner/
Operations

Design Construction

Location

&

Transport

Integrative Design Process



In the long history of humankind, In the long history of humankind, In the long history of humankind, In the long history of humankind, 
those who learned to collaborate those who learned to collaborate those who learned to collaborate those who learned to collaborate 
and improvise most effectively have and improvise most effectively have and improvise most effectively have and improvise most effectively have 
prevailed.  prevailed.  prevailed.  prevailed.  

Charles Darwin. Charles Darwin. Charles Darwin. Charles Darwin. 



Integrative\Integrated 

Design Practice

What does that mean to you? 



The impact of time on “optionality”

• Increased technical rigor: ”…raise the bar on performance…”

• “…importance on integrative process and the benefits of early design analyses…”

• “Location & Transportation category”

• Defines high performance site design 

• by increasing requirements for rainwater management, 

• heat island reduction, 



WhatWhatWhatWhat\\\\HowHowHowHow\\\\WhoWhoWhoWho\\\\When When When When 

(Why)(Why)(Why)(Why)\\\\WhatWhatWhatWhat\\\\WhoWhoWhoWho\\\\HowHowHowHow\\\\When When When When 



LEED 

Dynamic 

Plaques

a pilot LEED Dynamic Plaque  on USGBC HQ,  (which was certified Platinum in LEED for 

Commercial Interiors  with  a score of 94  in 2009) had a “”Dynamic Plaque “score of 77.   



But there are risks.  

What if it doesn’t get “gold”?  

What if it doesn’t work like expected?

Is that…

Design?

Construction?

Operations?

Or some combination of all 3?



So 

where 

does 

this 

take 

us?



Program Overview



The “performance”  question

Sustainability

=

performance over time

Does the owner have ‘the right’ to evaluate the 
building’s performance ‘over time’?

if so,

For how long???



What are the risks? 

Certification

Delivery of a product that complies.

Performance 
Execution of a project that performs.



Certification Failure 

Design

• M & V Issues

• Incompatible 

equipment or materials

Construction

• Product substitutions

• Waste management issues

• Deficient documentation

Others???



Performance Failure

Design – Errors & Omissions 
– (Oops! and/or “I forgot”) 

• Assumptions

• Predictions (models)

• Integration/Execution

Construction 

“custom & practice”

• Workmanship

• Substitutions

• Delivery 

Others???



Establishing Performance Targets

Establishing ‘reasonable’ performance 
targets:

• …establish targets which 
accommodate some “misbehavior”. 

• …learn what is “customary” based on 
industry ‘norms’. 

• …be clear about the limitations in 
accuracy and the assumptions used 



Some Tools…
Performance… 

• original input, assumptions &  criteria…

– Statement of criteria

– Basis of design

• include weather data ‘basis’

– with some acceptable deviation

Documentation…

• Intent – design

• ‘what did I say’…  

• Expectation\Understanding - operations

• ‘what did I mean’...  

• Modeling, monitoring & optimization.



Monitoring and Measurement

• Audit & Verification 

– “notice” 

– opportunity to “cure”

– 3rd Party Auditor 

• Building Automation Systems 

– Data Monitoring, Retention  and Trending

– Use the BAS to facilitate audit & verification 



Operations

How does design & construction

enhance operations?

• Clarity of “intent” 

• Properly manage “expectations”

• Guidelines and/or criteria for “proper” 
operation & use. 

An Owner’s Manual?
What would that look like?



In Operations…
More than traditional 

operating manuals. 
• Training Programs 

– include methods, modes 

and schedules of operation;

– maintenance 

guidelines. 

– integral to project 

execution

– require sign-off

Consider…

– Video Recording of training

– ‘fault-tree’ studies and 

analysis (up front!)



Who owns the risk? 



Where is this all headed?



Other stuff…..Other stuff…..Other stuff…..Other stuff…..



New Approaches are Required

• Project specific targets and set time period.  

• ‘Reasonable’ goals relative to costs and 
‘complexity’;

• Include criteria for operations & maintenance

– facilitate ‘best use’;

• Performance measured over time;   

• The evaluation of the impact of operations relative 
to design and relative to construction on the 
overall achievement of the sustainability targets 
will be critical to evaluating the long term 
performance.

Performance experienced controls ‘value’ perceived



What about contracts?

• Time
– The duration of the project

– but what about post-occupancy?

• “Substantial Completion”
– at “Beneficial Occupancy”? 

<…and Commissioning??>

• (possibly validation or certification – hospitals, pharma) 

• 3rd Party Certification 

– Code compliance

• ‘static’ – ‘snapshot”

• Operations!!!???
– Your Mileage May Vary!!!



What becomes of Sustainability?
• Increased demand = increased 

value;

• increased value increases 

importance of models & 
measurement

• Standardized methods

– custom & practice   

• Green is the ‘new normal’

• New contractual context

– Performance over time

– Collaboration is crucial

– Operations becomes key

Success must be redefined



Convergence

Sustainable Design 

Sustainable Operations

Sustainable Construction
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How’s Canada doing?  

Group by city

population

TOTAL 

(10=maximum)

700,000+

Toronto 6.9

Edmonton 6.1

Ottawa 6.0

Calgary 6.0

Montreal 5.8

250,000-699,999

Vancouver 7.1

Mississauga 6.3

Halifax 6.2

Hamilton 6.1

Quebec 6.1

Winnipeg 5.9
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Questions? 

Thank Thank Thank Thank you!you!you!you!

E. Mitchell Swann P.E., LEED AP, 

F.CIBSE, C.Eng

Principal - MDCSystems®

swann@mdcsystems.com 

www.MDCSystems.com



Mr. Swann has over 30 years of experience in the areas of engineering design, project management and consulting for a 

wide array of clients in diverse industries in the USA and abroad. Mr. Swann’s career has included engineering design of 

HVAC, Piping and Control systems; Project & Department Management, Commissioning, Forensic Engineering & Expert 

Witness engagements; Dispute Resolution and Project Execution Consulting.  He has worked for clients on commercial, 

institutional and high-tech\industrial projects.  He has worked in A/E, E\A and Design-Build firms and Construction 

Management and as liaison between the design and construction team.  

Mr. Swann has authored several articles on several subjects in project execution and professional practice including the 

“Standard of Care”, Substantial Completion and Project Risk Management.   Mr. Swann is active in several Technical 

Committees within ASHRAE, including TC 1.7-General Business, Management and Legal Education, TC 2.8-Sustainable 

Design, TC 7.1 – Integrated Design, TC 7.2 HVAC Design-Build and TC 9.11-Clean Spaces.  

He served as President of the Engineers Club of Philadelphia from 2012 – 2014 and still sits on the Board of Directors.  He is 

currently a Director on the Board of the Philadelphia Energy Authority where he serves as  Treasurer.  He is also on the PA 

State  Uniform Construction Code Review and Advisory Council.  In addition to ASHRAE, Mitch is a member of the USGBC, 

The Delaware Valley GBC, ISPE and the American Bar Association’s (ABA) Construction Forum. He previously was  vice-chair 

of the ABA’s Alternative Dispute Resolution Section Committee on Construction.

He is a graduate of Drexel University in Philadelphia with a BSME with a concentration in Thermal Fluid Sciences (aka 

“Energy”)

Licensed Professional Engineer: 

Pennsylvania, New Jersey, New York, Connecticut, California

US Green Building Council LEED Accredited Professional

E. Mitchell Swann, P.E., LEED AP

swann@mdcsystems.com 

Principal and Partner 

MDC Systems, LLC

www.mdcsystems.com



MDCSystems®
Providing Expert Project Delivery Solutions Worldwide

MDC Systems is a project and construction management consultancy with over 40 years of 

experience serving a wide array of clients and industries both nationally and around the globe.

MDC has worked on projects as diverse as residential property developments to pharmaceutical 

plants to highway excavation and construction.

MDC concentrates its services in primarily four areas:

program management, project management consulting, forensic engineering and construction 

claims consulting.

One of the key facets of MDC’s professional staff is our expertise in the technology driven issues 

that are so frequently at the heart of today’s complex projects. 

MDC’s construction claims consulting practice combines all of the skills inherent to our other 

service offerings and deploys it for our clients when and where projects don’t go quite as smoothly as 

everyone had hoped. MDC is an industry leader in the area of construction schedule development 

and analysis including delay, acceleration, interruption and extended duration. MDC pioneered the 

court tested and approved Time Impact Analysis methodology for scientifically analyzing construction 

schedules and the impact of events upon their execution and completion.

www.MDCSystems.com



MDCSystems®  Summary of Services
Program & Project Development 

including…

• Performance Assessment &  
Benchmarking

Project Modeling including…

• “What if…” Scenario Analyses 

• Variability/Sensitivity Analyses

• ‘Out of Bounds’/”Go – No Go” 
Limits

Project Planning including…

• Feasibility Studies 

• Master Scheduling including…

– Resource &  Constraint Analysis 

Project Monitoring including…

• Schedule Compliance

• Cash Flow & “Burn rate” projections

• Resource Utilization

Consulting Services including…

• Sustainability/Green Buildings

• Peer Review

• Practice Management 

Forensic Analyses including:

• Building Systems:

– Architectural incl. Building Envelope 

– HVAC/Mechanical, Electrical & Piping

– Structural

– Instrumentation & Controls

• Design Errors & Omissions (Standard of 
Care)

• Differing Site Conditions

Forensic Project Management®

• Schedule Analysis

– Delay, Disruption, Suspension & 
Acceleration

• Labor Productivity & Inefficiency

• Scope Definition and Change

• Termination - Default or Convenience

• Procurement - Bid/Award Transparency 

Forensic Accounting including… 

• Valuation of Damages 

– Overhead & General Conditions

• Business Interruption & Lost Profit



Selected Recent Assignments 
Engineering Consulting and Technical 

Analyses:

• Analysis of Moisture Migration and RH Control in a 

Microelectronics Product R&D Facility (Colorado).

• Analysis and Improvement of Energy Consumption at 

a “Green” School (Pennsylvania)

• Peer Review & Design Supervision for a Radiant 

Heating/Cooling Floor System (New Jersey)

• Peer Review of Schematic Engineering Design Effort 

for Hospital Complex (Qatar)

• Analysis of Formaldehyde Outgassing from 

Construction Materials (Pennsylvania)

• HVAC System Failures in Pharmaceutical Packaging 

Facility (New Jersey)

• Analysis of Process Technology Failure at Waste 

Treatment Plant (New Jersey)

• Analysis of Piping System Joint Failures at a Hospital 

central Plant (New Jersey) 

• Analysis of Destructive Vibration\ Harmonics on 

Large Industrial Compressors at a Chemical Plant 

(Louisiana)

Project Management, Execution & Construction 

Claims :

• Excess Rock Excavation Claim on a Highway Project -

Unforeseen Conditions (New Jersey)

• Electrical Contractor Inefficiency Claim on Multi-Prime 

Project (New Jersey)

• Electrical Usage Charge Dispute Between Landlord & Tenant 

(New York)

• Schedule Delays and Change Orders on multiple Airport 

Projects for Major Equipment Supplier (various)

• Schedule Delays and Associated Cost Overruns for 

Underwater Pipeline Project (Ireland)

• “Standard of Care” Defense - Design of a Food Processing 

Facility (Pennsylvania)

• “Custom & Practice” – Specifications Development and Bid 

Transparency Issues (California)

• “Standard of Care” Defense – Design and Documentation of 

a Pharmaceutical Plant using 3D Modeling (Texas)

• “Standard of Care” Plaintiff – Delay and Cost Overruns for a 

Pharmaceutical Plant using 3D Modeling (Singapore)


