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What is... e ‘Sustainable
development:

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

Reshaping the Built Environment
Ecology, Ethics and Economics -
Edited by Charles J. Kilb land ‘

Press, Washington, D. C.




We are all faced with a series of
great opportunities brilliantly

disguised as insoluble problems.

Jobn W. Gardper



Green Building Objectives

greater efficiency
— Energy

— Resources

lower life cycle cost
— Operations

— Maintenance

— “total cost of ownership”
“cradle to cradle”

healthier environment
- 1AQ
— IEQ
— waste management

— increased productivity(?)
“enhanced wellness”

better building performance
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The Mission:

Provide Better Buildings



Green BUIldlngS = Expectation and Intent

Performance

- Energy & Resources — utlllzatlon drlven :
— Design .Construction Operations™** "

« Certification* | ,
— Requirement of Contract?..- »,,  ""nsport

57 Mandated by Statute? | Trage [ (\t
. *3rd Party Certification” "\ aiu - WA 2007
. S~
« Financial Impllcatlons " Goq?i‘\mcx«\“’«~*'::fsc
— Tax Credits - Border Contro!  Edu
— Expedited Approvals o
— Zoning “Variances’ po,TaX

— Market value Omac, Ecop omy



Sustainability requires...

...three components well put together

: . Construction/ Operation &
Plannin Design imizati
. g . S S . P, ' Optimization

Design Construction Operation




Performance mandated
1 T_ THE

WELL

BUILDING STANDARD®

Interior Design Interior fit-out of tenant spaces BG hgdro als T _

+ Construction
Operations + Entire existing buildings undergoing improvement
Maintenance with minor or no construction

New single-family homes, low-rise multi-family (1-3
stories), or mid-rise multi-family (4-6 stories)

LEED Rating Systems

Building Design Entire building new construction or major
+ Construction renovations

ANSUVASHRAEUSGEC/ES
[genrneddin AHEHASHRAELS

Neighborhood New development or redevelopment projects with
residential uses, nonresidential uses, or a mix.

Design

LIMING BUILDING CHALLENGE PETALS

WATER

BEAUTY &
INSPIRATION

INTERNATIONAL

CONSTRUCTEON
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LEED Categories v4.0

Location & Transportation
Sustainable Sites

Water Efficiency

Energy & Atmosphere

Materials & Resources
Indoor Environmental Quality

Innovation

Regional Priority

M — = >DOXOOOM— 2 —

WLUumMmOQOX O

Certified 40 - 49

Silver 50 — 59

Gold 60 - 79

Platinum 80+



Weighting the Impact Categories

Reverse contribution to global climate change (35%),

Enhance human health and
well-being (20%),

. Climate Change
@ Human Health
... Water Resources
@ Biodversity

l.l Green Economy
@ Community

@ Natural Resources

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”

integrative process

"Increased technical rigor

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
— acredit 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)



Remember what

Sustainability requires...

...three components working together

- . Construction/ Operation &
Planning L. M Desion L. 2~ N J [ W Optimization
Transformation Maintenance

Design Construction Operation

13



“Unpacking” LEED®
The Parts & The Players

Location

Owner/

Transport Operations

A=A

Sustsai:(r;:ble ;A ’}"

Water Energy & Materials &
S48 Atmosphere Resources

Indoor
Environmental
Quality

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



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

Charles Darwin.
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The impact of time on “optionality”

More : : | | | More
“Inventive Activitjr" 5 5
Inventive activiti i 2 §is
el 1008 e ey
: : Decisive activities to maintain
Design Proe sc!mure' Cost
Opportunities that i Consequences of
are Cost-neutral or ' Design Changes
Cost-beneficial
I SN Se————-— e SR Less

Pre Design - Concept / - Design | Contract | Bid/Tender 'Canstrucliun' Post -
Schematic  Development  Documents Occupancy

- TIME )l




> REALIZ
. HOW

 WHO >

Predesign Schematic Design Construction | Agency Emsl]ctinn Closeout
Design Development Documents Permnit

Bidding

Traditional
| lowner { ¢ ¢ £ 1 ¥ |

Conceptual- Criteria Detailed Implementation | Agency Coord /] Construction Closeout
ization Design Design Documents Final Buyout

integrated
~ HOW
WHO
WHAT REALIZE

|

What\How\Who\When
(Why)\What\Who\How\When




LEED
Dynamic
MET IS

USGRC 2013

a pilot LEED Dynamic Plague 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?
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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&VlIssues
* Incompatible
equipment or materials
Construction
* Product substitutions
« Waste management issues
« Deficient documentation

Others???



Performance Failure

Sustainability | Bullding Specific Moasuomont Moasumment Benchmark

Design — Errors & Omissions ] s e

HERRHEL
— (Oops! and/or “I forgot™) B AR il L1
« Assumptions A HHHERH

* Predictions (models) o

[Parformance Metrics F EMP)

- Integration/Execution e

[ Be Cyclo Cost Analys (NET)

MMMMM
[Grean Buidings, Org. Success. and

Construction i

Industry Standards

mmmmmmmmmmmmmmmmmmm
[uaity Su rvey (CRE)

“custom & practice” prommeoessio

. Workmanship
« Substitutions —
 Delivery Fr—
Others??? ——




Establishing Performance Targets

Establishing ‘reasonable’ performance

targets:

« ...establish targets which -
accommodate some “misbehavior”.

e ..learn-what is “customary” based ol
industry ‘norms’; /e

. ..be clear about the limitations in
accuracy and the assumptions used

Summary of building heating and cooling performance.

1.
Model Data Heating Calculation Data ooling Caculaiion Data
Hastng reauitn B oding resu
Prejoc. Relioce Tanpiel adolbig” el
Wadeliol L] Calculaled at 12083 waied FehTT
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Some Tools...

Performance... A A O {;-:.: ‘:_/;:,‘
e original input, assumptions & criteri ﬁ] [ﬁ

— Statement of criteria %
— Basis of design s

—— EHERGY METERS

—-Bus bar

Ethernet LAN

* include weather data ‘basis’ '
CITECT EMS SERVER

— with some acceptable deviation

Documentation...

* Intent — design

* ‘what did I say"... ||||||nn........,......unnll|||||||||||HH|H|||||
. Expectatlon\Understandmg operatlons

 ‘whatdid I mean’... - oLl

 Modeling, monitoring & optimizatiOn.



 Audit & Verification
— “notice”

eriod | eriod
500
° a »”
— opportunity to “cure o ALLRLAAELLELARCLERARNAL RS LAAELLENLRELLERAALARLARRM
) @Q‘a q?éa q?“e q?“&» '\«@6 ’1906 'Pgb q?@
. S ,\\\6\ ,ﬁ'\'«"\ < A & & & &
— 3 Party Auditor 0 e

* Building Automation Systems
— Data Monitoring, Retention and Trending
— Use the BAS to facilitate audit & verification



Operations

How does design & construction
enhance operations?

e 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...

Green Operations Logic Model

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!)

Advancing sustainahie development by being an example of sustainatility in the provision of GoG senines t Canadians
in & manner that reduces the impact on the envronment

To have & sound contribution 1o sustainable developrvent while
responding o the faderal “grean i

To have a special contribution to sustainable
devek in the achi

of our mandate ]

Grean

Building Energy Viehicla Flasts Procurement "‘B:d"“g m‘;m“““"

a) i} Fleat aj Gi hotal Transfor !
& reen hotal usage }

energy saving SUEIEGY initiative = mmﬁn"g* c.a““;""am""“a::d“’ i £
Inistie ) Estraintrs. k) Sustainable 1 and delivary of serices to diane, there

by Enery } r are 8 number of ransfonmation-related activities that

Nghting inftiative carpooling initiative | infiative e A !

) Decreasing our «) Conducting training | <) Conduct training. ) Processing automation | &) Promating
affice equipmeat sessions with fleet | seesions with intiative envimnmentally friendly
anergy use " B S jon of program | Benvice deliery channsis
d) Recycling initiative | SMPOYEES assiatants delivery requirements | b} SC Senice Centre
&) Extray/Intra- d} Eco-driing inftitive | ) E-Wsste initistve | ¢} Paper raduction intiatwe | 0S80 initiative
juriedictional &) Reglonal offices ©) Strengthening envirn-
offices sharing phonabaak mental assessment
inititative raduction initiative function
d} Inciting staff volunteenem
in local communities
&) Building feedback pmcess.
to policy departments
11 Diffusing SD information
in S Senvice Centres
& Facilitating recyeiing in
SC Sanics Centres.

«Reduced energy | * Reduced wehicle fleet | = Increased * Reduced energy and « Reduoed mail
uge for buikdings (a) | GHE emizsions {a) depantmantsl pur- paper usa sanica | processing (a)

+Increased use of | *Increased capooling | Shases ?]'I;S'm" or | pmcass sutomation (8) . i mased number of S6
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lighting (b} ment departmants EFCEDEER I, ) delivery processing 10 provide enhanced
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for building office | + Incressad among staff (c} »Raduced quantity +Pre-scraened funding,
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- UBSEE awaTENess procurement with o
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~Increased rumbear i s ~Transmitted feedback

of shared office 1o policy department (g}
propertios with .

v Pt 52 Serioa
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improved energy fleet GHG emissions | servicee purchesed |  of sustinable develop- | sccees to Gol sevicss
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perfomance with other govem- reduced effect on evenydsy office activities. 10 build 8 sustainable
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Who owns the risk?

LEED Risks

1) Lower Retum on Investment
2) Non-LEED Design

3) Non-LEED Construction

4) Missed Deadlines

5) Rescinded Certification

6) Untested Materials & Results
7) Higher Operating Expenses
8) Matenal Delays

9) Building Official Enforcement

10) Post-certification Operations
and Transfers

X

X X X
X X X X
X X
X X X

X X

X

X X X

X X X

X



Where is this all headed?






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 NATIONAL GREEN BUILDING
ECONOMIC IMPACT
value;

* increased value increases

importance of models & $23.45 | 297,890

measurement BILLION IN GDP DIRECT JOBS

e Standardized methods
— custom & practice

) GEMERATE CREATE

* Green is the ‘new normal $62.3 701,700

* New contractual context BILLION IN JOBS
TOTAL GDP over their lifetime

— Performance over time s s B R N
— Collaboration is crucial
— Operations becomes key $1280 @

BILLION IN

Success must be redefined CROSE QUThUT

(direct, indirect, and induced)



|

Convergence

(N
%
>

g\ Sustainable Design
((((((((‘. .’Sustainable Operations

. Sustainable Construction

-

&



How’s Canada doing?

Group by city TOTAL
population (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

39



Sustainable development rankings by country

® Rank 1-5 Rank 6-13 Rank 14-20 Rank 21-27 @ Rank 28-34

Sweden Canada

Poverty rate

Life expectancy
Higher education
Gender pay gap .
Energy efficiency .
Employment
Innovation (R&D)

Carbon emissions

Corruption

THE GLOBE AND MAIL } SOURCE: BERTELSMANN STIFTUNG

Britain

. United States
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E. Mitchell Swann, P.E., LEED AP
swann@mdcsystems.com
Principal and Partner

MDC Systems, LLC
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



MDCSystemse

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



MDCSyS terns® Summary of Services

Forensic Analyses including:

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

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)



