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Benefits of Green BuildingBenefits of Green Building
Environmental benefits

 Reduce the impacts of natural resource 
consumption

b fEconomic benefits

 Improve the bottom line

Health and safety benefits 

 Enhance occupant comfort and health

Community benefits

 Minimize strain on local infrastructures and Minimize strain on local infrastructures and 
improve quality of life

Benefits of Green BuildingBenefits of Green Building
Competitive first costs

 Integrated design allows high benefit at low 
cost by achieving synergies between disciplines y g y g p
and between technologies 

Reduce Operating Costs

 Lower utility costs significantly 

Decrease vacancy, improve retention

 Marketing Advantages

Reduce liability

 Improve risk management 
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AgendaAgenda

 Architectural Factors

 Landscaping Factors Landscaping Factors

 Owner Considerations

 Summary

Sustainable BuildingSustainable Building

The United Nations World Commission on 
environment and development definesenvironment and development defines 
sustainable building as, “The ability of 
humanity to ensure that development 
meets the needs of the present without 
compromising the ability of future 

ti t t th i d ”generations to meet their own needs.”
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Architectural FactorsArchitectural Factors

Discussion Points:Discussion Points:

 Practical & Operational Benefits for Seniors

◦ Health & Thermal Comfort
◦ Lower Operating Costs

• Case Studies / Examples – Benchmarking Tools

• Victory Centre South Chicago:  
Supportive Living Facility:  LEED NC 

Silver

k f id f G l k• Lakefront Residences of Grayslake: 
Senior Apartments: National Green 

Building 

Standard:  Bronze

• Parkview Senior Apartments:  Study

LEED Platinum
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Definition of Sustainable Housing:Definition of Sustainable Housing:

 Affordable to operate/maintain over time

 Long lasting Durable Long‐lasting, Durable

 Producers rather than consumers: Natural 
Resources, energy, water, etc.

 Healthy: Products & Air Quality

 Location: Services work near by? walk‐Location: Services, work near by? walk
able? Promote Active Living?

Challenges Challenges ‐‐ ArchitectArchitect
• Money/Constr. Budget is Tight
• Professional Fees:
◦ For integrated design ‐ $$$ need to be repositioned
Addi i l F i d f di i l◦ Additional Fee required for non traditional scopes:
ie: energy modeling, certification documentation, 

commissioning

• Change is hard, takes time
◦ Integrated Design Methodology is New
◦ Consultants & Contractors resistant to change◦ Consultants & Contractors resistant to change
◦ Code Officials resistant to new technology/products

• Must Spend Time De‐Bunking the 
“Maintenance Free” Myth
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First Cost vs. Life Cycle CostsFirst Cost vs. Life Cycle Costs

Costs over life of buildingCosts over life of building

Why Integrated Design is Important:

First CostFirst Cost

(operations, maintenance, utilities)(operations, maintenance, utilities)
11%11%

75+%75+%
(construction)(construction)

10% of design commits 90% of future costs10% of design commits 90% of future costs

Sustainable Design: Sustainable Design: 
A A NaturalNatural for Senior Livingfor Senior Living
THE  FUNDAMENTAL  PREMISE:

 “GREEN” connotes something . . .g
◦ Living ▪ Healthy
◦ Thriving ▪ Vibrant

 An Attitude of STEWARDSHIP toward . . .
◦ Our Elders ▪ Our Earth

 Parallel & Complementary Purposes & Challenges:
◦ Defying “Conventional Wisdom”
◦ Taking Responsibility
◦ Instigating Cultural Transformation
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Practical & Operational Benefits for Practical & Operational Benefits for 
Senior LivingSenior Living
TWO BASIC CATEGORIES

■ Health & Comfort■ Health & Comfort

■ Air Quality

■ Light & Views

■ Community & Nature

■ Lower Operating Costs

■ Energy Efficiency

■ Durability /Low Maintenance

 Goal:
◦ Indoor Air Quality

 Challenges:

Health & ComfortHealth & Comfort

 Challenges:
◦ Heightened Sensitivity to Environmental                                           
& Airborne Chemical Toxins & Pollutants

◦ Prolonged Indoor Confinement
 Solutions:
◦ Low‐Emitting Building Materials with 
Limited or No:
 Volatile Organic Compounds (VOCs)
 Formaldehyde
 Off Gassing Off‐Gassing

◦ Carefully Selected Maintenance & Cleaning 
Products

◦ Ample Outside Make‐up Air and Exhaust 
Systems: Utilizing Heat Exchange 
Technology to Minimize Heat Loss
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 Goal:
◦ Thermal Comfort

 Challenges:

Health & ComfortHealth & Comfort

Challenges:
◦ Heightened Sensitivity to Temperature 
Extremes

◦ Vulnerability to Drafts

◦ Varying Individual Interior Climate Control                                 
Needs & Preferences

 Solutions:
◦ Tight Building Envelope

Stack Effect Building 
Ventilation

◦ Ample Controlled Natural Ventilation

◦ Thoughtful HVAC Zoning

◦ Deliver Heat & Cooling Where It’s Needed

◦ Flexible, User‐Friendly, Programmable 

HVAC Controls

Radiant Floor Heating

Programmable Digital Thermostat

 Goal:
◦ Visual Comfort

 Challenges:

Health & ComfortHealth & Comfort

Window Orientation & Shading

a e ges
◦ Vision Impairments (e.g. Glaucoma, Cataracts, Macular 

Degeneration)

◦ Heightened Sensitivity to Glare

◦ Difficulty Adjusting to Changing Light 
Conditions

 Solutions:
◦ Proper Orientation & Shading of Windows

◦ Bright yet Diffuse and Uniform Lighting

Ample Controlled Daylight

◦ Bright yet Diffuse and Uniform Lighting 
 Ample Controlled Daylight
 Glare‐Free Indirect Light Fixtures

◦ Generous Task Lighting Where It’s Needed

◦ Flexible, User‐Friendly, Programmable 
Lighting Controls

Bright Indirect  Light

Good Task Lighting
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Light & Views / Light & Views / 
Community & NatureCommunity & Nature
 Goal:
◦ Orientation

 Challenges: Desirable Views of Outdoors

◦ Dementia & “Sundowning”
◦ Prolonged Indoor Confinement
◦ Lack of Positive Sensory Stimulation  

(e.g. Contact with Nature)

 Solutions:
◦ Generous Well‐Placed Windows
◦ Visually (if not Physically) Accessible

Access to Natural Settings

Visually (if not Physically) Accessible 
Plant & Animal Habitats 
 Minimal Site Disturbance & Native Planting 
Materials

 Water Features
 Promotion of Biodiversity & Habitat

◦ Indoor Lighting Controls that Mimic 
Diurnal Cycles Native Plantings & Water Features

 Goal:
◦ Community

 Challenges:

Community & NatureCommunity & Nature

◦ Social Isolation
◦ Loneliness
◦ Depression

 Solutions:
◦ Access to & Integration with Outside 
Community
 Urban Infill & Redevelopment Sites

Integration with Outside 
Community

 Walkable Communities

◦ Improved Family, Caregiver, & Visitor 
Access
 Proximity to Downtown/Community Core 
Areas

 Provision for and Proximity to Alternate 
Transportation Modes

Family, Caregiver & 
Visitor Access
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 Goal:
◦ Efficient & Economical Operations

Ch ll

Lower Operating CostLower Operating Cost

 Challenges:
◦ Owner/Operator‐Borne Utility Expense
◦ Aging Physical Plants
◦ High Staff Turnover Rates
◦ Labor Intensive Operations

 Solutions:
◦ Optimal Energy Efficiencyp gy y
 High‐Efficiency Equipment
 Well‐Designed Building Envelope

◦ Life‐Cycle Cost Analysis
◦ Efficient & Comfortable Working 
Environment

Victory Centre of South Chicago

Case StudyCase Study

Developer: Pathway Senior Living
Community Partner:  Neighborhood Housing Services

Phase One:  Supportive Living Facility
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Overview:

Phase One:Phase One:
Supportive Living Facility, 
5 Stories, 112 Studio Apartments
Supportive Services at Ground Floor

Green Benchmark:
LEED Certified Silver

Phase Two:
Independent Living,
Senior Center at the Ground Floor 
5 Stories, 72 One Bedroom Apartments
City of Chicago Senior Center 

Green Benchmark:
LEED Certification Pending, Silver Targeted

Victory Centre of South Chicago

Case StudyCase Study

Phase Two:  Senior Apartments
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-Low emitting product specification

-Roof Terrace`
-Urban Infill, Brownfield Site,
-Near Mass Transit,
-Senior Community Center
U b H t I l d R d ti

Why is it Green?Victory Centre of South Chicago:
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Materials

Community

-Urban Heat Island Reduction
-AGE Principles for exterior program

-StormWater Management  through 
Rain Gardens & Bioswales

-Low Flow Plumbing Fixtures
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Efficiency

Water
Efficiency

-Regional, Rapidly Renewable & 
-Durable  Materials

Tight Envelope Solar Thermal
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Materials

Building 
Envelope

High Efficiency 
Mechanical 

Systems, 

• Sustainable Sites

Green Homes Chklist

S t i bl Sit

LEED NC
(Credit Categories) (Point Categories)

• Water Efficiency

• Energy Efficiency

• Materials & Resources

• Sustainable Sites

• Energy Efficiency

• Materials

• Health and Safety

• Resource Conservation
• Indoor Environmental          
.    Quality

• Innovation

• Homeowner Education

• Innovation
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Lakefront Residences of Grayslake

Case StudyCase Study
Developer: Mercy Housing Lakefront

Overview:
Independent Living Facility, 
3 - 4 Stories, 63 One Bedroom Apartments
Supportive Services at Ground Floor

Green Benchmark:
National Green Building Standard:
Bronze Level

Lakefront Residences of Grayslake

Case StudyCase Study
Solar thermal
Array

Community:

North & 
South

Lower 
Operating Costs

Active Living:

• Walking 
Trail

• Resident
Garden 
Pl

Porches

Site Plan
Geothermal
Field 

Plots
(Raised)
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Lakefront Residences of Grayslake

Case StudyCase Study

Sun Dial – South
Clock Tower ‐ North

Solar Thermal 
Array

South Elevation Durability & 
Low Maintenance:
Hardie Siding

-Low emitting product specification

-`

Why is it Green?Lakefront Residences of Grayslake 
Materials

-Ground Floor Great Room open to Exterior
Porch, Raised Beds for Community Beds for 
Gardening

CommunityH
ea

lt
h

Energy 
Efficiency

-StormWater Management  through 
Rain Gardens & Bioswales

-Low Flow Plumbing Fixtures

Water
Efficiency

Views To Lake, Daylighting in Corridors

-

Light &
Views

at
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s

Materials

Building 
Envelope

High Efficiency 
Mechanical 

Systems, 

-Regional, & 
-Durable  Materials:  Exterior Hardie Siding,
-Hard Surfaces & Carpet Tiles

Tight Envelope Solar ThermalGeothermal
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• Sustainable Sites

National Green Building 
Standard 

• Site Design & Development

LEED NC
(Credit Categories)

(Point Categories)

L D i P
• Water Efficiency

• Energy & Atmosphere

• Materials & Resources
• Energy Efficiency

• Resource Efficiency

• Lot Design, Prep                     
& Development

• Water Efficiency

• Indoor Environmental          
Quality 

• Indoor Environmental          
Quality

• Innovation • Operation, Maintenance, 
and Building Owner 
Education

• Sustainable Sites

National Green Building 
Standard 

• Site Design & Development

LEED H
(Credit Categories)

(Point Categories)

L D i PL ti & Li k

• Water Efficiency

• Energy & Atmosphere

• Materials & Resources
• Energy Efficiency

• Indoor Environmental

• Resource Efficiency

• Lot Design, Prep                     
& Development

• Water Efficiency

• Location & Linkages

• Indoor Environmental          
.   Quality 

• Indoor Environmental          
Quality

• Innovation & Design 
Process

• Operation, Maintenance, 
and Building Owner 
Education

• Awareness & Education
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Parkview Senior Apartments 
Case StudyCase Study

Sustainable Design Diagram

Parkview Senior Apartments 
Case StudyCase Study Overview:

Independent Living & Senior Center
180 One Bedroom Apartments, 
Highrise Modernization Study

Ground Floor Plan
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Parkview Senior Apartments 
Case StudyCase Study

Sustainable Design Diagram

Landscape FactorsLandscape Factors
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Green
V

Creating Better Places®

for Senior Living

Hitchcock Design Group

V
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Bio‐swale
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Naturalized edges

Benefits of Native Plants
 Less irrigation

 Less mowing (reduce fossil fuel use)

f ili Less fertilizers

 Create broader bio‐diversity

 Attracts wildlife

 Can act as a bio‐filter and buffer to waters
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But why aren’t you mowing the 
weeds!

Grow in period 3 years!
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Naturalized “defined” edges

Dramatic results!
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Bio‐retention

Permeable paving
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Infiltration planters

Infiltration planters
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Cisterns for irrigation

•Reduced heating and cooling costs
•Increased life expectancy of roofing membrane
•Reduces exterior noises
•Improves air quality
R d t t ff

Green Roofs

•Reduces stormwater runoff 
•Reduces the “Urban Heat Island” effect
•Creates habitat for animals and plants
•Increased property value
•Aesthetic value
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Green Roof Components

Filter Fabric
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Roof Gardens 
(accessible green roofs)

Green Roofs
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Green Roofs

It can be FUN

being Greenbeing Green

Thank You!
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Owner ConsiderationsOwner Considerations

Healthy BuildingHealthy Building

• Use non‐toxic materials.

• Allow for abundant fresh air• Allow for abundant fresh air. 

• Allow for abundant natural light.

• Conserve natural resources.

• Reduce energy consumption.

• Reduce greenhouse gas emissions• Reduce greenhouse gas emissions.
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Healthy Bottom LineHealthy Bottom Line

• Greater productivity.

l• Lower employee – turnover rates.

• Less absenteeism.

• Reduce employee health costs.

• Lower energy usage.

L t ti• Lower water consumption.

Roadblocks To OwnersRoadblocks To Owners

• Pioneering Green buildings are 
more expensive to constructmore expensive to construct

• Learning curve to create Green 
buildings

• Materials, systems and 
equipment may be hard to find

• No standards to measure 
fperformance
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USGBCUSGBC

•The LEED (Leadership in Energy & Environmental 
Design) Green Building Rating System TM.  

•LEED Certification and Green Building Rating System.

USGBCUSGBC

Green is design and construction practices that 
significantly reduce the negative impact of 
buildings on the environment and occupants.

5 broad LEED areas:

• Sustainable site planning 

• Safeguarding water and water efficiency• Safeguarding water and water efficiency 

• Energy efficiency and renewable energy

• Conservation of materials and resources

• Indoor environmental quality
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LEEDLEED--NCNC®® Point DistributionPoint Distribution

Five LEED credit categories

Water 
Efficiency

Materials & 
Resources

20%

Sustainable 
Sites
22%

Indoor 
Environmental 

Quality
23%

Efficiency
8%Energy & 

Atmosphere
27%

Four levels of LEED‐NC certification:

Technical Overview of LEEDTechnical Overview of LEED®®

Certified Level 26 ‐ 32 points 

Silver Level  33 ‐ 38 points 

Gold Level 39 ‐ 51 points 

Platinum Level 52+ points (69 possible)
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USGBCUSGBC
 Project Checklist

• Energy & Atmosphere – Prerequisite includes 
f d t l b ildi t i i ifundamental building systems commissioning.

• Commissioning Team and/or Agent – minimum level 
of energy efficiency for base building design to 
comply with ASHRAE/IESNA or local energy code.

• Innovation & Design Process – Leed Accredited 
Professional.

• Additional Commissioning – Owner’s Representative 
or independent agent shall conduct a review of the 
design prior to the CD phase (1 PT).

LEEDLEED--NCNC®® Certification ProcessCertification Process

A three step process:

Step 1: Project Registrationp j g

LEED Letter Templates and on‐line project listing

Step 2: Technical Support

Reference Package

Credit Inquiries and Rulings (CIR)

Step 3: Building CertificationStep 3: Building Certification

Upon documentation submittal and USGBC 
review
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LEEDLEED®® Certification BenefitsCertification Benefits

Recognition of Quality Buildings and 
Environmental Stewardship

 Third party validation of achievement (Owner’s 
Representative or independent agent)

 Qualify for growing array of state and local 
government incentives

 Contribute to growing knowledge base

 LEED certification plaque to mount on building LEED certification plaque to mount on building

 Official certificate

 Receive marketing exposure through USGBC Web 
site, case studies, media announcements

Fundamental Building Commissioning Fundamental Building Commissioning 

• Energy & Atmosphere intent: to verify and ensure 
that fundamental building elements and systems arethat fundamental building elements and systems are 
designed, installed and calibrated to operate as 
intended. 

• Requirements include engaging a commissioning 
team not directly involved in project design.

• Develop and utilize a commissioning plan including a 
operation and maintenance (O&M) documentationoperation and maintenance (O&M) documentation. 

• Expect a 20% increase in efficiency with building 
commissioning. 

• Optimize life‐cycle economic performance. 
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Green Globes ChecklistGreen Globes Checklist

Greener HospitalsGreener Hospitals

Green Guide for Health Care 

I i i t l f t dImproving environmental performance supported 
by: Bristol‐Myers Squibb Co. 

www.gghc.org

Environmental checklist for healthcare facilities.
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ASHE Sustainable Design GuideASHE Sustainable Design Guide
Green Building Committee of the American

Society of Healthcare Engineering 
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Energy StarEnergy Star
EPA report that buildings participating in the Energy 
Star program can operate with annual savings of 
30% under the US average. 

Four Principles for Planning of a Four Principles for Planning of a 
Healthy BuildingHealthy Building
• Design to provide for Wellness 

rather than to prevent Illnessrather than to prevent Illness

• Design to achieve Functional 
Requirements rather than just to 
meet codes and standards

• Design for the Last Day of 
Occupancy rather than for Initial 
Occupancy 

• Verify with Building Diagnostic 
Methods for virtual and actual 
buildings
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Sustainable BenefitsSustainable Benefits
• Environmental benefits include protecting air quality 

within the building

• Potential economic benefits are experienced in 
building operations and asset value

• Occupants benefit from health and safety features 
which relate to risk management 

• Community benefits include lessened demand for 
water supply, storm water sewers and their related pp y,
operational costs

First CostsFirst Costs

• Comparable to conventional structures if key 
elements are identified during initial planning stages

• Integrated design and implementation strategies are 
essential to managing and controlling costs

• Assessing lifecycle and energy costs are critical for 
Owners to decide upon various systems

• Managing budgets that balance capital costs and 
construction escalation
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Cost of Building Green Cost of Building Green 
 California’s sustainable building task‐force –

“For initial cost of 2% of total construction, the 
benefits accrue at a level over $50 per square foot; 
higher costs recaptured through energy savings 
alone, before accounting for other cost savings.”
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Increase Employee Performance Increase Employee Performance 

• NYC Dept. Design & Construction states a 1% 
increase in productivity could be worth $2‐5/sqft in 

isavings per year.

• Reduced absenteeism and employee turnover –
range of savings: $.87‐1.15/sqft. (9 to 7 sick days & 
increase retention by 1%).

Business CaseBusiness Case

• Energy and resource savings

• Initial construction cost accounts for under 10% of 
total cost of owning a building over its useful life 
span

• Operating costs account for approximately 80% over 
30 year useful life

• Attempt in a more efficient staffing plan by reducing 
FTEs as a result of designFTEs as a result of design
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Cost of Green (USGBC)Cost of Green (USGBC)
• 1% to 3% increase in ‘hard’ costs to achieve a 
certification level (26 points) depending upon the 
construction type and what best practices inconstruction type and what best practices in 
sustainable design were contemplated in the concept 
plans

• In terms of overall project cost, the median ‘soft’ 
costs associated with LEED certification may increase 
as follows:

* Design fees = $0 56/sf Design fees = $0.56/sf
* LEED documentation = $0.30/sf
* Commissioning = $1.55/sf

• Range in LEED fees can be considerable; for example, 
design fees in case studies went from minimal 
increase to as high as $6.62/sf.

Cost of Green (USGBC)Cost of Green (USGBC)
• Average hard cost increase 2%

• Median soft cost increase of $2.40/sf

• There is a very large variation in costs of buildings for 
LEED‐seeking versus non‐LEED seeking projects

• Cost differences between buildings are due primarily 
to program type

• There are low cost and high cost ‘green’ buildings 
depending on the project and criteria used to define 
‘green’

• Third‐party analysis of criteria and cost can assist in 
defining objectives



5/11/2012

45

Case StudyCase Study

The Village at Orchard Ridge

Owner: National Lutheran Communities & Services

Location: Winchester, VA

Budgeting MethodologyBudgeting Methodology
• Establishing team goals, expectations and expertise

• Include specific goals in the project program

• Align budget with program

• Consider sustainability as a priority, how you reach 
that goal depends on how you define green

• Generate a cost model for the project

• Identify funds necessary for green initiatives

• Address limitations in the budget at the• Address limitations in the budget at the 
programming stage
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Site PlanSite Plan

Geothermal Well FieldGeothermal Well Field
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Site ConceptsSite Concepts
 Implement measures to control soil erosion, 
waterway sedimentation and dust during 
constructionconstruction

 Re‐utilize blasted rock for crushed stone in road 
beds.

 Automatic controls for outdoor lighting to reduce 
light levels after certain hours.

 Three and four‐story apartments to help limit site 
disturbance/maintain habitdisturbance/maintain habit

 Implement stormwater management measures to 
limit runoff and disruption and pollution to 
natural waterways

 Non‐toxic pest control measures

Water EfficiencyWater Efficiency

 Utilize low flow plumbing fixtures.

 Tankless / instantaneous hot water Tankless / instantaneous hot water 
heating system in cottage homes.

 Specify indigenous plantings to minimize 
need for watering.

 Utilize irrigation well (non‐treated) for g ( )
outdoor fountain use.
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Energy & AtmosphereEnergy & Atmosphere
 Energy‐efficient HVAC systems (geo‐thermal heat pump system, high 

efficiency gas furnaces).

 High efficiency domestic water heating with condensing water 
heaters.

 Higher “R” value and overall building envelope efficiency

 Variable frequency drives to minimize pump and fan energy 
consumption.

 Energy recovery unit for outside air/exhaust for the Small House.

 Demand‐controlled ventilation for the Chapel.

 Occupancy sensors and time clocks for lighting control in common 
areas.

 LED exit signs and night lights LED exit signs and night lights.

 Low E, Argon filled insulated glass in windows.

 Utilization of non‐HCFC refrigerants in mechanical refrigeration 
equipment (using R‐410A instead of R‐22) for lower ozone depletion 
potential. 

 Building Automation Systems to optimize equipment operation and 
energy use.

 High efficiency motors.

Materials & ResourcesMaterials & Resources

 Implement construction waste management 
program.p g

 Recycling areas incorporated into trash 
collection spaces.

 Specify products with recycled content (ceiling 
panels and flooring materials).

 Specify regional materials (Concrete andSpecify regional materials. (Concrete and 
concrete masonry units).
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Indoor Environmental QualityIndoor Environmental Quality
 Specify low‐emitting materials (paint, 
adhesives/sealants, flooring systems, carpets and 
composite wood)composite wood).

 Design features to maximize day lighting and views 
(skylights in small house design).

 Specify debris‐catching mats at entrances.
 Provide individual lighting controls.
 Carbon monoxide monitors and other basic 
combustion venting measures in cottages homes.

 Continuous ventilation, reduced air distribution losses 
and better air filtration measures for cottage homes.

 Radon protection in cottage homes.
 Garage pollutant protection in cottage homes.

Owner AwarenessOwner Awareness

• Goal Setting

• Program definition• Program definition

• Site planning

• Budget planning 

• Respond to mission as good stewards of 
the environment 

k d h• Risks associated with supporting 
outcomes of building performance

• Integrated approach to design 
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MultiMulti--Disciplined ProcessDisciplined Process

• Site

• Strategy & PlanningStrategy & Planning

• Operations

• Finance

• Marketing

• Regulations & Codes

• Design & Engineering

• Construction

• Management

• Sustainable Design

Question & AnswerQuestion & Answer
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Sustainable ObjectivesSustainable Objectives
• The changing needs for environmental control in 

buildings for normal and extraordinary conditions

• The changing demands for reduced energy g g gy
consumption 

• The impact of these changes on the design, 
construction and operations of buildings

Thank YouThank You


