WO04: SUSTAINABLE AND AFFORDABLE: THE
BUSINESS CASE FOR THE MOSAIC CENTRE AND IPD

Wednesday, March 16 8:30AM-10:30AM

Speakers:
Dennis Cuku, Co-Owner, The Mosaic Centre
Jennifer Hancock, Director of Innovation, Chandos Construction
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WHAT T OEXPECT

* START WITH
* WHAT WE DELIVERED — IS THE MOSAIC CENTRE?
*NET-ZERQ RECIPE — THE & NERDY

*HOWWE DID IT— INTEGRATED PROJECT DELIVERY
* IS IN THE PUDDING — HOW WE MEASURE UP
* WHERE WE — CONTINUOUS IMPROVEMENT
* QUESTION PERIOD
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LEAN NINJA

SUSTAINABILITY CHAMPION




ENTREPRENEUR

VISIONARY




START SMALL,

DREAM BIG






GAPITALISM NEED V(7 GOME

AT THE EXPENSE OF HUMAN VALUES,
ENVIRONMENTAL SUSTAINABILITY
OR PERSONAL HAPPINESS



AEVENL
TURNED INTO



NEED MORE
SPACE



POORLY BUILT
a UNHEALTHY




PARKLAND
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NONGLINE  SUSTAINABILITY
HEALTH

BEAUTY
PRAGMATIC
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WHAT OUR



OF IT'S KIND
INSPIRING



JUST A
BUILDING?

CENTRE



SOLAR PV

GARDENS
OFFICE

SHARED CO-WORK

REST & WELLNESS DAVCARE

COLLISION
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FEELING







AND DAYLIGHT.
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BULLITT CENTER, SEATTLE
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SHITTY OFFICE, SOMEWHERE
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5195,000 INCREASE PER YEAR
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QUICK
GOAT
MATH

REDUCTION IN TURNOVER IS LOST
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SHARED
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Do you really need all those emply, rooma?

SHAREDECONOMY







+ KITCHENETTE

+ MEETING ROOM(S)

+M/W WASHROOM

+ RECEPTIONIST

+ WAITING

+ HALLWAYS/SERVER/STORAGE
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TRADITIONAL OFFIGE:

=6 WORKERS (15//WORKER]
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TAKE ALL THAT OUT & SHARE IT!
+ GOMMON GROSS UP (1.3
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OFFICE @ MOSAIC:

=11 WORKERS (2 1/WORKER])
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15% REDUCTION: COST/WORKER
*NO TI'S REQUIRED

* COLLABORATION
* “PIXARED"” SPACE
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(177KW AC)
SUNPOWER X21
@

JA SOLAR

SOLAR ENPHASE

SYSTEM




IS



OPENING WINDOWS
THERMAL MASS



.. SENSE OF
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PROPERTY NNN LEASE OP COSTS TOTAL
($/ft2) ($/ft2) ($/ft2)

SOUTH EDMONTON 2016 $19-521 $9-511 $28 - $32
MOSAIC CENTRE $29 $14.50 $43.50

+30% HIGHER TOTAL LEASE RATE
100% LEASED*
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DESIGN
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OPERATION
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SUSPENDED SECTION
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TYPICALWALLSECTION
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TYPICALROOFSEGTION
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CONTRACT
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PAYBACKCALCULATIONS
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MODELLING
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DETAILDRAWINGS
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BIMVUDELS
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REALSTORIES
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NET-ZERO

1. SITE SELECTION
2. PROGRAM REQUIREMENTS CONCEPT SKETCH
3. BUILDING ORIENTATION
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NET-ZERO

4. BASELINE SCREENING
5. HVAC SYSTEM SCREENING “STARTING POINT” LOADS
6. PRELIMINARY ENERGY MODEL
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NET-ZERO

1. OPTIMIZE ENVELOPE
8. REDUCE BASE LOADS
9. DETAIL ARCHITECTURE
10. FINAL ENERGY MODEL

SIZE PV SYSTEM
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NET-ZERO

] SOLAR ACCESS
] WIND
] GEOTHERMAL
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Do Tt Yourself Guide ...

NET-ZERORECIPE

BUS STOPS
BIKE & WALKING IRAILS

__POND/ & WATER EEATURE - b
COMMUNITY-co, g

COMMUTABILITY
LOCAL AREA PLAN
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NET-ZERO
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NET-ZERO

SPACE PLANNING
OWNERS REQUIREMENTS
PICTURES TO COMMUNICATE THE DREAM

D00

SHARED OFFICE & MEETING ROOMS + DAYCARE, RESTAURANT & FITNESS
COLLISION SPACE + ATRIUM + GREEN WALL

200+ YEAR STRUCTURE

INCREASED THERMAL COMFORT WINDOW

LEED PLATINUM CERTIFICATION

LIVING BUILDING PETAL CERTIFICATION

NO PV IN PARKING LOT + ROOFTOP PATIO

NORMAL!SBROKEN
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NET-ZERO
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NET-ZERO

(1 MAXIMIZE PASSIVE SOLAR & DAYLIGHTING
(1 AVOID NEARBY SHADING

v EAST-WEST ORIENTATION

v" “HIDE” PARKING LOT AND HAVE LARGE PUBLIC PLAZA
v RESTAURANT & CHILDCARE ON STREET (SOUTH) SIDE
v" MAXIMIZE PARKING (125+ STALLS)
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NET-ZERO
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NET-ZERO

STRATEGIES TO CONSIDER
PRECEDENCE — USE EXISTING KNOWLEDGE BASE

U O

RECTANGULAR VS. SQUARE

WIND FOR RENEWABLES — N0 GO
NET-ZERO H,0 T0OO COSTLY
PARKADE COST PROHIBITIVE
GLAZING % STARTING POINT
GLASS, WALL AND ROOF R-VALUES
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NORMAL!SBROKEN



NET-ZERO

BULLITT CENTER — SEATTLE
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NET-ZERO

STEPPES BUILDING — EDMONTON
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NET-ZERO

CIRS @ UBC — VANCOUVER
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NET-ZERO

NUOFFICE — MUNICH, GERMANY
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NET-ZERO

HIGH COEFFICIENTS OF PERFORMANCE (COP’S)
COST SENSITIVITY VS. PERFORMANCE VS. COST OF SOLAR
MAINTENANCE OF SYSTEMS

D00

NO EXOTIC EQUIPMENT — ALL PROVEN TECHNOLOGIES

5 YEAR NPV APROACH

ENABLE NET ZERO

MEET COMFORT LEVELS WITH HIGH THERMAL STABILITY

AN NN
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NET-ZERO
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DTt Youraself Guide ...

NET-ZERO
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NET-ZERO
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NET-ZERO

(] TEST BUILDING SHAPE AND PROGRAM
(1 TEST DIFFERENT ENVELOPE/GLAZING COMBINATIONS
(] DETERMINE STARTING POINT BUILDING LOADS

v SHITTY REVISION ZERO
v LEARN HOW THE BUILDING BEHAVES
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NET-ZERO
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Do Tt Yourself Guide ...

NET-ZERO
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Do Tt Yourself Guide ...

NET-ZERO
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NET-ZERO

OUR FIRST WTF MOMENT:
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NET-ZERO

(1 DAYLIGHT STUDY
(] WALL/ROOF CONSTRUCTION & R-VALUE  [S$ VS. PERFORMANCE]
(] GLAZING SIZE AND R-VALUE [$ VS. PERFORMANCE]

REMOVE BASE BUILDING LIGHTS
OCCUPANCY & DAYLIGHT SENSORS
AIR-TIGHTNESS

ELIMINATE THERMAL BRIDGING

AN NN
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NET-ZERO
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NET-ZERO

WALL SYSTEM
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NET-ZERO

ROOF SYSTEM
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NET-ZERO

GLAZING LAYOUT
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NET-ZERO

COMPUTERS / PRINTERS / MISC. OFFIGE
LIGHTING

MINIMIZE EQUIPMENT & LOADS

USE TIMERS AND SENSORS

U000

LED MONITOR SWITCH OUT BEGAN IN 2014
LOW-POWER CPU'S & LAPTOPS

COFFEE MAKER & INSTANT HOT

TASK LIGHTING

AUDIO VISUAL

SN NN KX
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NET-ZERO
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NET-ZERO
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NET-ZERO

TURN THE SHOE BOX INTO A MASTERPIECE
ASSESS EACH ARCHITECTURAL FEATURE

U O

BEAUTY + FUNCTIONALITY

ENERGY LOSSES

PRESERVE PROJECT DESIGN PHILOSOPHY
LANDSCAPING

AN NN
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DTt Youraself Guide ...

NET-ZERO
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NET-ZERO

BASELINE FOR PERFORMANGE
INCLUDE ALL FEATURES AND THE LOSSES
FINAL PROGRAM TIMES AND USAGE

D00

MONITOR EACH CIRGUIT
EQUIPMENT AND ZONE USAGE DATA
TEST AND MEASURE

ENERANERN
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NET-ZERO
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DTt Youraself Guide ...

NET-ZERO
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WHY IPD?
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Design. Bid. Build
Construction Management
Design Build
Integrated Project Delivery

(’ CHANDOS



TRADITIONAL

CONTRACTOR

STRUCTURAL MECHANICAL ELECTRICAL STRUCTURAL MECHANICAL ELECTRICAL
CONSULTANT CONSULTANT CONSULTANT TRADE TRADE TRADE
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TRADITIONAL

CONTRACTOR

STRUCTURAL MECHANICAL ELECTRICAL STRUCTURAL MECHANICAL ELECTRICAL
CONSULTANT CONSULTANT CONSULTANT TRADE TRADE TRADE

’ CHANDOS




IPD

CHANDOS

Architect

Structural
Consultant

Mechanical
Consultant

General
Contractor

Electrical
Consultant

Electrical
Trade

Mechanical
Trade

Structural
Trade




IPD KEY FEATURES (AIA)

» Joint project control by owner and key designers
and builders

* A multi-party agreement or equal interlocking
agreements

* Limited liability among owner and key designers
and builders.[i2]

(’ CHANDOS



THREE BIG DIFFERENCES

TRADE
CONTRACT PARTNERS LEAN

* Risk Reward » Target Value Design » Value Discovery
» Cost Breakdown » Forecasting » Coordination

(’ CHANDOS



THE DEAL

* Building Cost: $11 M
 Change Orders: 0-10%

« Total Building Cost: $11M to 12 M

(’ CHANDOS




11 M

OWNER COST

PROFIT

TARGET COST

Original Target Cost : 10 M

Original Owner Cost: 11 M

(’ CHANDOS Direct Costs include

overhead



11 M

PROFIT

PROFIT

TARGET COST

Original Target Cost : 10 M

Original Owner Cost: 11 M

(’ CHANDOS Direct Costs include

overhead



11 M

OWNER COST
-
~ S 10.5 M
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TARGET COST — &) k
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Original Target Cost : 10 M

Original Owner Cost: 11 M

(’ CHANDOS Direct Costs include

overhead



OWNER COST

TARGET COST

Original Target Cost : 10 M

Original Owner Cost: 11 M

(’ CHANDOS Direct Costs include
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THREE BIG DIFFERENCES

TRADE
CONTRACT PARTNERS LEAN

* Risk Reward » Target Value Design » Value Discovery
» Cost Breakdown » Forecasting » Coordination

(’ CHANDOS



ipd | key ideas

Target Value Design Process

The process of establishing early financial targets
for the project, and then designing to an
associated detailed estimate rather than
estimating a detailed design. Iterative in nature.

(’ CHANDOS



The estimator should be one of the key leaders during
the target value design (TVD) stage

(’ CHANDOS



TARGET VALUE DESIGN

(from DPR Construction)

Final Cost

Pre-Design Schematic Design DD, CDs, Construction

, CHANDOS




ipd | key ideas




THREE BIG DIFFERENCES

TRADE
CONTRACT PARTNERS LEAN

* Risk Reward » Target Value Design » Value Discovery
» Cost Breakdown » Forecasting » Coordination

(’ CHANDOS



LEAN

Provide customer value, through streamlined
processes, practicing continuous improvement

(’ CHANDOS



LEAN: VALUE ADD VERSUS NON-
VALUE ADD

* Ask yourself ‘What is the customer willing to pay for?’

* |tis estimated that up to 90% of our work is non-value add

(’ CHANDOS



Defects

Efforts caused by Production that is
rework, scrap, and

incorrect information.

6
c O ©

Transportation Inventory
Unnecessary Excess products
movements of and materials not
products & materials. being processed.

’ CHANDOS

Overproduction

more than needed or
before it is needed.

Waiting Non-Utilized Talent
Wasted time waiting Underutilizing
for the next step people’s talents,
in a process. skills, & knowledge.
Motion Extra-Processing
Unnecessary More work or higher

movements by
people (e.g.. walking).

quality than is required
by the customer.



Defects Overproduction Waiting Non-Utilized Talent

Efforts caused by Production that is Wasted time waiting Underutilizing
rework, scrap, and more than needed or for the next step people’s talents,
incorrect information.]  before it is needed. in a process. skills, & knowledge.

Transportation Inventory Motion Extra-Processing

Unnecessary Excess products Unnecessary More work or higher
movements of and materials not movements by quality than is required
products & materials. being processed. people (e.g.. walking). by the customer.

’ CHANDOS



LEAN CULTURE

* Mosaic 2 Second Lean Videos













LAST PLANNER SYSTEM .

* Collaborative
 Commitment based

* Allows for early detection and removal of
constraints

 Analyzes reasons why commitments were not met

* Gives trade foreman the authority to say no to a
commitment when they can't do it

(’ CHANDOS




LAST PLANNER SYSTEM .

e Pull Schedule
* 6 Week Look Ahead
» Weekly Work plan w/ PPC

* Daily Stand-up Meetings

(’ CHANDOS



PPC

* Percent Planned Complete

» Typical construction PPC is 54%

(’ CHANDOS



DECISION MATRIX

MOSAIC CENTRE for CONSCIOUS COMMUNITY & COMMERCE

VALUES MATRIX

Project values will be used to guide the team in decision making. Use this matrix on any major decision document
that grades the decision on its affect (red, , green) on the overall project values. Where there is a conflict
between values, the document should discuss how the conflict will be resolved. If a decision doesn't affect a value,
the team should question the necessity of the action.

ITEM UNDER RE: INACTIVE (CUSTOM MADE) PV MODULES ON FACADE

CONSIDERATION IS OPTION A) BETTER THAN B) DUE TO AESTHETIC CONSISTENCY, DESPITE THE HIGHER COST ?

OPTION A)
made of same material as the rest of facade PVs - $19,200

OPTION B)

NOTES made of tempered glass and printed foil that imitates the rest of facade PVs - $4.300 + ALU
FRAMES (PRICE TBC)

INOTE: ALL PRICES ARE SUPPLY ONLY.

AFFECT of DECISION

SUSTAINABILITY | |
BEAUTY

HEALTH NEU
|PRAGMATIC NEU

TEAMWORK
LEGACY

CHANDOS

DECISION MADE
(+ ANY BACKUP) DECIDED TO PREOCEED WITH OPTION A)




What is Lean design?
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cost effectiveness / performance to budget
efficiency
productivity (construction)
environmental (sustainable) impact
embodied energy
energy use
maintenance costs
improved enterprise outcomes
worker satisfaction
productivity (users)
health
fit to use
flexibility
ROI
context / community
beauty



cost effectiveness / performance to budget
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cost effectiveness / performance to budget

efficiency (construction)
productivity (construction)
embodied energy

improved enterprise outcomes
ROI
energy use
environmental (sustainable) impact
maintenance costs
user satisfaction
productivity (users)
user health
fit to use
flexibility
context / community
beauty

@ CHANDOS
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cost effectiveness / performance to budget

efficiency (construction)
productivity (construction)
embodied energy

improved enterprise outcomes
ROI
energy use
environmental (sustainable) impact
maintenance costs
user satisfaction
productivity (users)
user health
fit to use
flexibility
context / community
beauty

@ CHANDOS

v



CHANDOS




CHANDOS




CHANDOS




Te

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

.,

e

LA Y
4AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERS

I EEEEEEEEEE NN NN EEEEEEEEEEEEEEEEENEEEEEEEEEEEERNNY

’.IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII’

CHANDOS



“IlIIIIIIIIlIIlIIIIIlIIlIIlIIIIIIIIlIIlIIIIIlIIllllllllllllllllllllll..

dEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREN)y
4AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERY®

’.llIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIlIIIIIlIIIIIIIIIIIIIIIIIIIIIII’

, CHANDOS




design

long term value for the
owner




COMPONENT

SUBSTRUCTURE
SUPERSTRUCTURE

EXTERIOR
ENCLOSURES

INTERIORS
CONVEYING
MECHANICAL
ELECTRICAL
SUBTOTAL

GENERAL
CONDITIONS, FEES,
OVERHEADS,
PROFITS

INDUSTRY

4.4%
17.3%

15.9%
1.6%
20.5%
4.3%
19.1%
16.9%

100.0%

25.0%

MOSAIC

3.6%
22.4%

20.2%
2.8%
20.1%
1.4%
17.0%
12.4%
100.0%

24.3%

COMPARABLE X

8.2%
24.7%

20.6%
4.9%
8.1%
1.5%

15.9%

16.1%

100.0%

22.0%

% - SITE EXCLUDED

TRADITIONAL

10.9%
15.5%

19.1%
2.4%
20.2%
2.9%
18.4%
10.6%
100.0%

22.5%



MOSAIC VS PROJECT X

 Without net zero, Mosaic Centre is 12% less
expensive

 With net-zero, Mosaic Centre is 2% less expensive

(’ CHANDOS



Lessons Learned
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IT’S ABOUT...

» Early engagement of key participants; none of us is
as smart as all of us.

 Shared values align interest.

* |t all starts with culture. Get that right first, then start
using tools like last planner and BIM.

(’ CHANDOS




FORECASTING

 Forecasting Is critical to IPD success
— Tracking burn rate of time and resources
— Need to track both design and construction
— Needs to be done monthly, at minimum
— This is not easy!

(’ CHANDOS



CONTINUOUS ESTIMATING

* The estimate needs to be updated throughout
design and construction

» Estimator needs to stay involved for longer

(’ CHANDOS



TARGET VALUE DESIGN

 Ensure there is adequate detail put into the
validation study.

— Ask yourself, ‘Can | go back to this document for
clarity/answers later?’

* |s the team referencing the validation study during
design and construction?

(’ CHANDOS




INFORMATION TRACKING

» Just because IPD is collaborative, does not mean
the decision making, record keeping and changes
should be done informally

* Clear processes should reflect value to the project
and the team

(’ CHANDOS



CULTURE

» Establish a strong culture and maintain it
» Respect

* Accountability

 Trust

(’ CHANDOS



LEAN

* Just-In-Time delivery (JIT)
« 2 Second Lean

* Pull Planning was used but not to the rigour of Last
Planner System

(’ CHANDOS



BIM

* We had a 3-D model but didn’t use it on site for
coordination

 \We didn’t use the model for pre-fabrication

(’ CHANDOS
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RED DEER SCHOOLS - NEXT GEN










\
BE DONE
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NEW WAY OF THINKING

A.EINSTEIN









