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Program Overview

o Overview of Green/Sustainable Design

o Overview of LEED Rating System

o Issues and Risks in Green Building Design
o Tools for Project Execution

O Summary

o Questions & Answers

A hallucination is a fact,

wnot am ervor;

What [s ervonepus is a judgment
vased upon it.

Bertrand Russell
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what Ls...

o ‘Sustainable
development:

meeting the needs of
the present without
compromising the
ability ofﬁﬂfwt:
denerations to me

their own needs.’

Reshaping the Built Environment Ecology,
Ethics and Economics - Edited by Chatles J.

Kilbert Island Press, Washingtol

.C. USA
1999 3

Definitions — High Performance Building

o “A building that integrates and optimizes
on 3 lifecycle basis all major high
performance attributes, including energy
[and water] conservation, environment,
safety, security, durability, accessibility,
cost-benefit, productivity, sustainability,
functionality, and operational

considerations” - (Enerqy Independence and
Security Act 2007 401 PL 110-140).
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o

o

o

Green Building Objectives

greater efficiency

HOT AN ESCAFE
Energy THROUGH LOUVERS
lower life cycle cost Pralavle gnaaion oot s
Total Cost of Ownership RANEN 5 E
. Inpravisg Automated ventilation
o Operatlons wfie insulation (g conirel
o Maintenance 2 : Lighting wr;rnl using
© “Cradle to g?’ave" ~ -:mulg"m':'lul using Ty
“cradleto cradle ecien g s
healthier environment Y i .
IAQ/IEQ ’ E,Jl g., 9_
= =
waSte management Rainwater utilization Hluly-uﬂl:lenq heating
increased productivity(?) o A
o "enhanced wellness”
better performance

Balancing Expectation and Intent

“Financial Implications
~oOperating Costs-

Performance
o Design o Cons’cruc’clon Operations .
Certlﬁca’clon S
o By Contract
o By Statute

Remember! 3rd Party G e/f/ﬁcaf/on/

o Market Value

o “Externals”
TaxCredits
Expedited Approvals, . ... -
Zoning “Variances” "
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Some context - Energy Trends

BUILDINGS
48%

eonsumpiion

() Figure 5. Total energy production and
consumption, 1970-2025 (quadrillion Btu)
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Figure 9. U.S. primary en‘ergy- related carbon
dioxide emissions by sector and fuel, 2008 and 2035
(million metric tons)
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"Unpacking” LEED’

Certified = 40-49; Silver =50-59; Gold = 60-79; Platinum = 80+

Operations

Sustainable
Sites

Indoor
Environmental

il (-1, |4 Atmosphere Quality

* “"Operations” is assumed to be 'by Owner’

LEED Concentrations
in the ASHRAE context...
Prerequisites Credits
o Fundamental o Enhanced Commissioning
Commissioning o Enhanced Energy
o Energy Performance Performance
ASHRAE 90.1 -10% By 12% =1 point;

Whole Building Energy By 48% =19 points
Model (Appendix G o Meet ASHRAE 62.1 with

ASHRAE AED[GS CO2 Control

Ad d Buildings C

performance Guide (NBI) O Verify ASHRAE 55
o ASHRAE Std 62.1 performance.

o ASHRAE Std 55 o Measurement &

Verification Protocol
o Submit Performance!!!!

12
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And the risks...?

Failure Risks

Performance

...but Sustainability = performance over time

Does the owner have “the right’ to evaluate the
building’s performance overtime? How long?

Certification

Is it valuable? To whom? Why?
If the ‘gold” comes in silver is there ‘damage’?
Should there be compensation? Who pays?
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What does the contract say?

o ...about time
The duration of the project; doesn‘t include post-occupancy!

o ...about “Completion”

at “Beneficial Occupancy”? at “project completion”?
o (possibly validation or certification — hospitals, pharma)

o ...about 34 Party Certification

Code compliance is a must, but...

o ...codesare static - a ‘snapshot”
..GBCl evaluates an evolving target

Your Mileage May Vary!!!

7' /76' “S z‘andard of Care

..[to] “exereise the average degree of skill,
_care and dlhgence exercised by members of 4
the same profession @rspec1aLty within'that
profession), practicing in thesdmeora
similar locality in hgh’c‘ _,,t"he prf.sen’c s’cate of
the profession’ =

(Gillette v. Tuckf:r) 'SeeBlack’s Law chtlonary 6t ""dl’clon 1404 5.
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Where are you going?

with all the “average skill... and diligence” a professional can muster

Establishing ‘reasonable’ performance targets:

o ..targets should accommodate

45 Installation Perlnd\ Baseline Energy Model So m e m is be havio r” *
N o ...learn what is “customary” based
3 on industry ‘norms’ including first

3 cost.
£ 200
§1,snn
o o Model quality is key!

T sl o It forms the basis of design decisions
L CCETE AT and operations protocols
’@w@b '@@@ »@@@ p '»@% k&@@ (\&@% r &“@ s.,«\'”&

Date Bréak

How will you get there?

Performance. ..
o original input, assumptions

& criteria...
Statement of criteria
Basis of design

o include weather data ‘basis’
with some acceptable deviation

o Modeling, monitoring & optimization.
Documentation...

o Intent - design specs and drawings

o Expectation\Understanding — Training & Operations




How do you know i(:you’ve arrived!?

Monitoring, Measurement & Verification

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

o Audit g T -fj‘

5%

50%

“hotice”

25%

g

opportunity to “cure” | i 17,

. H . | o

3rd Party Auditor? o e
; & I code baseline!
£ ]
§ % » r

o0s = !

D% 25% 0% 75% 100%
Proposed Savings %

Figure ES- 5: Measured versus Proposed Savings Percentages

The Construction Context

Construction:

n"

...in accordance with plans and specifications”

n"

...the custom and practice of the industry...”

n"

... in 3 workmanlike manner...”

n"

...shall verify prior to commencing with the work...”

3/11/2011
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Getting there is half the fun!

(that depends on what you call ‘fun’)
Materials, means & methods
o Product substitutions

pricing, delivery, compatibility
o [Sublcontractor Defaults '

“suitable replacement”
o Schedule Delays

“time is of the essence’
o Performance Bond

to cover remedial work

But what about Operations ¢!

What impact does operations
have on a
successful sustainable building?

What obligations?

What is the ‘standard of care”?

3/11/2011

11



Operations Training Programs

Green Operations Logic Model

Beyond traditional

operating programs

o Training Programs

include methods, modes

and schedules of operation;
maintenance quidelines.
integral with project execution

require sign-off
Consider...

Videotaping sessions

‘fault-tree’ studies and

analysis Cup front!)

Risks revisited

o Performance
Via design
Vi3 construction
Via operations
o Certification
Financial impact
Regulatory
impact
31 Party
Certification

I'm sure glad the
hole isnt in our end...

3/11/2011
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Some new thinking required in...
Contracts. ..

o Project specific targets and set time period.
o ‘Reasonable’ goals relative to costs and ‘complexity’;
o Include critetia for operations & maintenance
facilitate ‘best use’;
o Performance measured over time;
Impact of operations relative to...
o ...design
O ...construction
Performance measurements

will control value’ perception.

...in execution philosophies. ..
Systems Thinking/Integrated Project Delivery...

Analysis & Execution
Process that...

...addresses changing
context,

...leverages prior
knowledge.

3/11/2011
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Integrated Project Delivery

Buildings are an assembly of systems;

Configuration
Monagement

[PD is 3 system
of assembling those systems.

...ahd some new tools...

BIM (Building Information Modeling)

o enhanced evaluation of design options
“see it before its built”
o improved coordination between design
and construction;
reduced rework in the field.
o Improved facility management and
operations
Real time documentation & information

3/11/2011
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BIM can create a seamless knowledge base

of design and construction
as planned and as built;

...and can include schedule
and maintenance too!

But GIGO still applies!

Success Defined — ASHRAE Std. 189.1
The Design of High Performance Building

FOCUS AreaS: S 1801200
Comparable to LEED Standard for
sustainable sites, the Design of

- High-Performance

water use efﬁcu:ncy, Green Buildings

energy efficiency, Excepl Low-Rise

indoor environmental quality,

impact on atmosphere, materials &
resources,

Residential Buiidings

construction and operations.
Objectives:
To put numbers to expectations

30
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The Big 189.1 Analysis Tools

Energy & Resource Modeling

Whole Building Performance
o performance quantified s

Air Distribution

C waterians
Amources Endo Lite s
and Extraction [pacyeting, secy

Daylighting

r—-‘\ __ / Performance

LIFE CYCLE

/ ANALYSIS

N : .
et ( il Life Cycle Assessment
e Balancing Social, Environmental
& Economic Impacts
31
A Building
- e .
AS DESIGNED 2 Stand and dellver'
e Building Energy Labeling
o Mandatory labeling:
‘ European Union
Washington, DC
_ O As Designed Asset Rating
T - ] O In Operation Rating
< — o obtain asset rating to get permits!
— o Disclose past energy use/rating upon sale or
lease!
_ 0 Report energy use with schedule for
[upgrade] implementation!
) asuraE
o S
3

3/11/2011
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Moving the ‘thinking’ up front

Integrated Project Delivery: The Future of Construction

Integrated Project Process

* Documenting as the model is built
* Involving Construction/Suppliers Poor Productivity
* Eliminating clashes

- Constant $ of contractséworkhours of hourly workers
F 3 Ability to Sources: US Dept. of Commerece, Bureau of Labor Statistics

Integrated Project Delivery: The Future of Construction

Construction & Non-Farm Labor Productivity Index (1964-2003)

Control Cost 250.00%

/i

200.00%

Effort

Index

= Construction Praductivity
150.00% Index (1964 = 100%)
— Non-Farm Productivity

Index (1964 = 100%)

100.00%
Design Design Const
Devel Docs
. 50.00%
Time|
Graphics courtesy of HOK
0.00% 4

Data Source: US Department of Commerce

L I o o o L N A mma
1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

33

What becomes of Sustainability?

o value will increase as
demand increases;

o increased value will
increase importance of
measurement.

Sustainahle Rent Premium

mFay 010 10% more
8 Pay 10 to 15% more.
W Pay over 15% more
OFaythe sane
WPayless

Source: Jones Lang LaSalle

Coreliet Global

O integration into
“the custom and practice’;
- the new ‘normal’ -

New execution philosophies & context required?

o Differences in execution, delivery and evaluation of sustainable projects

will require new approaches to defining a successful project.

3/11/2011

17



New Hope

Philadelphia Rail Allentown b=+
System Map with
Future Expansion L

Wyamissing e v,

Doylestown

P ——

s _Newtown
Reading BARTA Geome schoct

- Transportation Center by West Trenton

Hatbora

-~ Couglassuille

2 Blue Bell Willow Grove -= County Line

Huntingdon

+** East Narriton Valiey

Bethayres

m St F
Y s 5 Nieadontook  pritthm
Norristown . ’ = Walewt Hal e
Transportation -S— PRamenhm
nter, Chegnut H Etkins Park Fox Chass L Rocbiing
g of Prussia Bridgepord [Fesenss
King Manor = | st
Hughes Park Bl Qpusteten -ousin:

Gulph Mills Sthst  Adams Frankford T.C. i
>y Matsonford - & Margaret ' eSS er .
o Tredyttrin Y shst  Rusing Sun - ORRaek Edgewrater Par
Cau Manayuni 9
Wissahickan - Church R
: Wayme, StOgvids | willanova . o North Philadeiphia, |- Erie-Torresdals,
 Strafford Rosemont s | rivers
Radnor BoynMawe North Broad L Tioga
Glenlach Yitanovs o Mleghery b Atlegheny | cinnaminsan
ad waiTord Temple e
“Cynwyd University i L Rive rtor
- Huntingdon
Sala |- ork-Dauphin - potmyra
N Fairmount - Berks b
Domiagran . Ypynnetier = L Girara Ranneyy
Thorndale : 30th Street _ Racevine Market - Spring Garden ———
Station  Suburban East
Amtrak to: ¥ st /E?:(x
pricess 63rd seth aoth ath

oL Ao 33rd 3 22nd 1910 % 5th 2nd
36th | universiy ity Walter Rand
37t any RS0
“aoth

a0t
Angera 15th/T6th | 120/ 13h

Eastwick Lombard-South
Ellsworth-Federal
Tasker-Mortis

Snyder
Oregon
Pattison
Navy Yard Lindenwold
1 Atco

Hammonton
Weymouth Rd

Suarthmore

Wallingford Vineland Landis Ave
Elwyn Media Moylan - Rose Valley

Eag Harbor
Cumberland Mall City
Milluille Broad St

Abescon

Thank You

Newark Churchmans S

ssing

Systems-based Thinking
Fishbone Analysis

Dissect a problem to

= R | e understand what you
Shous want and what is

connected to what

?hl, e you want.

i A “Make things as simple as

who possible, but NO simpler!” -
Albert Einstein

3/11/2011
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Systems-based Thinking

Failed Power Devices

Owerstressed Devices

Fault Tree Studies

‘ Cotnpenent Problem ‘

Excessive Heat
Application

Excessive Valtage
Application

Parts Defective
When Purchased

Fault is wser's Fault is user’s

Fault is supplier's

Good Parts Damaged
During Assembly or
Test

—

Parts Damaged
During Installation

Parts Damaged
During Test

Fault is assembler’s

Fault s assembler’s

Identify and
understand what is
“necessary” and what
is “nice to have”.

“value engineering”

without $$$

Measure twice, cut once.

Figure 1: Cost to correct a specification

error or conflict

Cost to correct (3)

Schematic
design

Design
development
documents

Observations
during installation
(RFIs/CCDs)

Shop drawing review
Submittal review
(RFIs/CCDs)

Construction
1 documents

Work
substantially
complete

Litigation

Design
phase

phase

Construction

Y

Building
usage

38
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Design-Build Execution

TRADITIONAL METHOD

A/ »
B o M/‘
PRELIMINARY 1 'ﬂw
DRAWINGS | DRAWINGS ,
A

39

Design-Build Defined

The Design-Build entity...
holds all the contracts.

Formal
carries the risks of... Relationships™
L

o Performance
o Design & Workmanship
o Cost

The Owner gets..
a single point of responsibility

..ahd expects to save...
...time and money.

40

3/11/2011
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E. Mitchell Swann, P.E., LEED AP
swann@madcsystems.com
Principal and Partner

MDC Systems, LLC

Licensed Professional Engineer:
Pennsylvania, New Jersey, New York, Connecticut, Califomnia, Michigan, lllinois, Georgia, Kentucky
US Green Building Council LEED Accredited Professional

Mr. Swann has over 20 years of extensive experience on both domestic and international projects in the areas of
management consulting and problem solving, engineering design, project and construction management, forensic
engineering and construction claims analysis. Mr. Swann’s career includes the analysis, evaluation and design of complex
systems across a wide range of industries and buildings types including commercial, institutional and industrial facilities,
hospitals laboratories, pharmaceutical manufacturing, microelectronic operations and data centers. Mr. Swann has chaired
technical committee within national and international organizations and been a contributing author and editor for a number
of technical publications and journals. He is a frequent speaker both nationally and internationally and is a listed member of
the speakers’ bureau in the Distinguished Lecturer program of ASHRAE. He has recently presented on Green Building
issues in Abu Dhabi, Dubai, Delhi, Detroit, Chicago, Seattle, New York City, Indianapolis, Kansas City, Virginia and
Delaware. He is a contributing author to the ASHRAE “Green Guide — The Design, Construction and Operation of
Sustainable Buildings” and co-author of the ASHRAE Survival Guide to Design|Build Project Execution.

Professional Affiliations
American Bar Association, American Society of Heating, Refrigeration, and Air Conditioning Engineers, International
Society of Pharmaceutical Engineering, US Green Building Council, Defense Research Institute

Other Activities

Pennsylvania Environmental Council - Board

The Engineer's Club of Philadelphia — Board of Directors

Enterprise Heights CDC - Board Chair

Drexel University - Alumni Board of Governors

National Association of Asian American Professionals (Philadelphia Chapter) — Board of Directors
National Society of Black Engineers Greater Philadelphia Chapter — President Emeritus

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.MD CSystems .com

3/11/2011
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MDCSyS tems® Summary of Services

Program & Project Development
including...

o Performance Assessment &
Benchmarking

Project Modeling including...

o “What if...” Scenario Analyses

o Variability/Sensitivity Analyses

o ‘Out of Bounds’/”Go — No Go”
Limits

Project Planning including...
o Feasibility Studies
o Master Scheduling including...
e Resource & Constraint Analysis

Project Monitoring including...

o Schedule Compliance

o Cash Flow & “Burn rate” projections
o Resource Utilization
Consulting Services including...

o Sustainability/Green Buildings

o Peer Review

o Practice Management

Forensic Analyses including:

o Building Systems:
e  Architectural incl. Building Envelope
e HVAC/Mechanical, Electrical & Piping
e  Structural
e Instrumentation & Controls

o Design Errors & Omissions (Standard of
Care)

o Differing Site Conditions
Forensic Project Management®
o Schedule Analysis

. Delay, Disruption, Suspension &
Acceleration

o Labor Productivity & Inefficiency
o Scope Definition and Change
o Termination - Default or Convenience

Procurement - Bid/Award Transparency
Forensic Accounting including...

o Valuation of Damages
e  Overhead & General Conditions
o Business Interruption & Lost Profit

Selected Recent Assignments

Engineering Consulting and
Technical Analyses:

Project Management, Execution &
Construction Claims :

o Analysis of Moisture Migration and RH
Control in a Microelectronics Product
R&D Facility (Colorado).

o Analysis and Improvement of Energy
Consumption at a “Green” School
(Pennsylvania)

o Peer Review & Design Supervision for a
Radiant Heating/Cooling Floor System
(New Jersey)

o Peer Review of Schematic Engineering
Design Effort for Hospital Complex
(Qatar)

o Analysis of For Idehyd

y
from Construction Materials
(Pennsylvania)

o HVAC System Failures in
Pharmaceutical Packaging Facility
(New Jersey)

o Analysis of Process Technology Failure
at Waste Treatment Plant (New Jersey)

o Analysis of Piping System Joint
Failures at a Hospital central Plant
(New Jersey)

o Analysis of Destructive Vibration\
Harmonics on Large Industrial
Compressors at a Chemical Plant
(Louisiana)

o Excess Rock Excavation Claim on a Highway
Project - Unforeseen Conditions (New
Jersey)

o Electrical Contractor Inefficiency Claim on
Multi-Prime Project (New Jersey)

o Electrical Usage Charge Dispute Between
Landlord & Tenant (New York)

o Schedule Delays and Change Orders on
multiple Airport Projects for Major
Equipment Supplier (various)

o Schedule Delays and Associated Cost
Overruns for Underwater Pipeline Project

(Ireland)
o “Standard of Care” Defense - Design of a
Food Proc ing Facility (P ylvania)

o “Custom & Practice” - Specifications
D | and Bid Tr parency Issues

(California)

o “Standard of Care” Defense - Design and
Documentation of a Pharmaceutical Plant
using 3D Modeling (Texas)

o “Standard of Care” Plaintiff — Delay and
Cost Overruns for a Pharmaceutical Plant
using 3D Modeling (Singapore)

3/11/2011
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