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Agenda

• LEED-EB Introduction
– Why Re-Certify

• Environmental Management System (EMS) introduction
– Why pursue LEED-EB with EMS

• OCC facility improvements

• Tools for integrating LEED-EB with EMS

• Summary wrap-up



For building
owners and service
providers that
address building
operation and on-
going upgrades
and performance
improvements.Oregon Convention Center,

Portland OR

LEED-EB for Existing
Buildings

LEED is a Registered Trademark of the US Green Building Council



LEED-EB Certification
Process

Start !  to 1 Year of Tracking

Certification

Assemble Documentation

Submit Documentation

Preliminary Review

Final Documentation

Conduct Comprehensive Building Audit

Assess Opportunities and Set Goals

Determine Preliminary LEED Score

Register Project

Identify Incentives and Partners

Create and Adopt Policies and Practices

Begin Tracking Performance



Why Certify?

Define Corporate Sustainability Goals

• Define corporate sustainability goals

• Define building efficiency goals

– LEED for Existing Buildings certification

– or specific performance metrics

• Provide facilitation around goal setting and
strategies



Sustainable Building Assessment 

•  Gather building information

–  Building details – size, type, space allocation

–  Site details- landscaping and stormwater

–  Building systems details – mechanical system,
  plumbing fixtures, lighting fixtures

–  Utility information

–  Purchasing policies

–  Operating & maintenance procedures

•  Existing tracking systems

Sustainable Building
Assessment



Oregon Convention Center
Implement Policy and Practices

• Achieved LEED-EB Certification in 2004

• Goal for 2007 LEED-EB Gold

– Major Chiller Retrofit

– Replace water closets

– Provide Salmon Safe Audit

– Implemented management system tools

– Implemented a solid waste audit including food waste

– Monthly team coordination

– Extensive tracking of purchases

– Estimated Energy Star Benchmarking of 70



Why a System?

Benefits:

– Moves from isolated initiatives to

an integrated approach

– Provides a framework for internalizing green building
practices and other sustainability initiatives

– Is proactive rather than reactive - part of everyday
business

– Involves everyone, not just a few people

– Transfers learning from project to project; person to
person



Plan

Improve

Monitor

Review
Institutionalize



Why LEED-EB supported
by EMS?

• LEED is the WHAT

– Specific requirements (e.g: meet Energy Star levels)

– Documentation (policies, tracking, measurements)

• EMS is the HOW

– Defined roles and responsibilities

– Document management

– Communication process

– Mechanisms for monitoring and measuring

– Internal checking function - audits

– Regular top management strategic review



LEED EB and
Management Systems

Requirements
provided

Self-determinedGoals
(What)

Self-determinedRequirements
provided

Process
(How)

BuildingsEntire OrganizationScope

LEED-EBEMS



• Exterior Building Management

• Transportation Issues

• Stormwater Management

• Heat Island Reduction

• Light Pollution Reduction

Sustainable SitesSustainable Sites

Fact: One quarter of all car journeys are
less than two miles.



Implementation
Sustainable Sites

• Provide access to alternative
transportation

– Mass transit, carpool program,
telecommuting

• Restore open space with native or
adaptive plants

• Develop a stormwater management
plan designed to mitigate runoff from
the site

Willamette River-Effluent runoff from sewage plant



Implementation
Building Exterior Management

•  Maintenance Equipment
•  Plantings
•  Irrigation Management
•  Fertilizer Use
•  Cleaning of Building Exterior
•  Paints and Sealants
•  Heat Island Reduction-Roof
   and Non-Roof
•  Animal & Vegetation Pest
   Control



Implementation

• Reduce heat island effect

• Reduce light pollution

78>2:12Steep-Slope

29!2:12Low-Slope

Solar
Reflectance
Index

SlopeRoof Type

EPA Energy Star Roof Criteria

Cool Roof

Original Roof



•   Water Efficiency

•   Efficient Landscaping

•   Water Use reduction

Water EfficiencyWater Efficiency

Fact: Waterless urinals save 15,000
gallons of water every year.



Implementation
Water Efficiency

Minimum compliance 120% of Energy Policy Act of 1992.

Flow Requirement  Energy Policy 
Act of 1992  

Better than Code  

Water Closets (GPF)      1.6 0.8 Ð 1.6 
Urinals (GPF)       1.0 Waterless  
Showerheads (GPM)      2.0 1.8 
Faucets (GPM)                   1.5 0.5 
Replacement Aerators (GPM)    0.5 0.5 
Metering Fauc ets (gal/CY)                           0.025  0.025 

 



Water Efficiency Upgrades

• Installed dual flush flushometers (1.6/1.1 gpf)
– Saves 691,000 gallons per year

• Installed 0.5 gpm lavatory faucets with 10 second timers
– Saves 2,234,000 gallons per year

• Reduced overall water consumption to 33% below LEED
requirement



Oregon Convention Center
Water Efficiency

Oregon Convention Center Water Usage
WEp1 Baseline Comparison 

# of occupants1     Annual Water Usage2,3     EPAct Baseline      LEED-EB WEp1 Baseline4      Meets  WEp1  (Y or N)

3794           9,581,277 gal.                     8,404,892                10,085,870 gal.                  Y

Notes:

1.)   Occupant numbers were obtained from Oregon Convention Center's facility's department.

2.)  Annual Water consumption calculate by multiplying daily water usage by 365 work days per year.

3.)  Water Usage was calculated using USGBC's LEED-NC v2.0 WEc3 calculation methodology.  

4.)  WEp1 Baseline is calcuated by taken EPAct Baseline Usage and multiplying it by 120%. 

Estimated Annual Water Cost Savings ($ US)
Convention Center Estimated Annual Water Usage (gal.)     Monthly Usage      Annual Water & Sewer Cost

Existing Conditions     9,581,277     798,440               $88,216

After Upgrades for LEED-EB  6,668,608                                                555,717               $61,270

Annual Savings                       $26,946

•   33% Water use reduction



• Commissioning

• Minimum Energy Performance

• Building Operations and Maintenance

• Performance Measurement

• Documenting Sustainable Building
Costs Impacts

Energy & AtmosphereEnergy & Atmosphere

Fact: Only 10% of the energy used by an incandescent
light bulb provides light. The other 90% is released as
heat, which uses 30% of the cooling energy.



Implementation

Energy Benchmarking

Energy Star:

• Percentile of total energy
use

• Simple, need to know:

– Square feet

– Age

– Use

– Number of computers

– Utility data

• Must be validated by an
engineer

• Large database



Rating: 57

Implementation
Energy Benchmarking

Alternative compliance
path comparing actual
metered utility data for
three years



Utility Bills 

Implementation
Energy Benchmarking



Implementation
Commissioning

Retro-Commissioning:

•  The LEED-EB commissioning prerequisite may include
practices you already have in place, or may be work that
you wish to perform in-house..

•  OCC integrated commissioning into bids for
mechanical work



• Solid Waste Audit

• Toxic Material Source
Reduction

• Construction Demolition

• Building Materials flow

• Sustainable Cleaning Products

• Mercury Reduction

Materials & ResourcesMaterials & Resources

Fact: Making recycled paper instead
of new paper uses 64% less energy
and uses 58% less water.



Implementation
Materials & Resources

Solid Waste

• Conduct a waste stream audit

• Develop and implement a Waste Management Policy
• Educate staff about recycling
• Purchase items that can be recycled



Implementation
Solid Waste Audit



Implementation
Purchasing

• Maintain a sustainable purchasing program:
– Office paper
– Office equipment
– Furniture and furnishings
– Building materials

• Optimize use of IAQ Compliant Products
– Adhesives and sealants
– Paints and coatings
– Carpet and cushion-meet CRI Green Label

Plus Carpet Testing Program
– Composite panels and agrifiber products



• Outside Air Introduction and
Exhaust Systems

• Systems Monitoring

• Increased Ventilation

• Construction IAQ Management

• Pollutant Source Controls

• Controllability of Systems

• Thermal Comfort

• Cleaning and Maintenance
Practices

• Daylight and Views

Indoor Environmental QualityIndoor Environmental Quality

Fact: $29-168 billion are lost in productivity
due to indoor environmental quality issues.



Implementation
Indoor Environmental Quality

• Daylighting

• Views to outside

• Resourceful use of
materials

• Non-toxic materials

• Improved air quality

• Aesthetically pleasing
environment

• Flexible & creative space



Thermal Comfort:

• Comply with ASHRAE Standard 55-
2004, Thermal Comfort Conditions
for Human Occupancy.

* Upper bound of 50% RH will also control dust mites.

30% - 60%30% - 60%Relative humidity *

68°F64°FWet bulb maximum

73.0°F - 79.0°F68.5°F - 74.5°FDry Bulb at 50% RH

74.0°F - 80.0°F68.5°F - 76.0°FDry Bulb at 30% RH

SummerWinterMeasurement Type

Implementation
Indoor Environmental Quality

• Conduct a survey for staff to confirm environmental
comfort

• If more than 20% are not satisfied, corrective action is
taken



Tools for Integration

• Initial Systems Assessment

• Policies

• Tracking spreadsheets

• Credit Index

• Master Calendar



What System elements
already exist?

• Annual budgeting

• Safety programs

• Standard operating procedures

• New employee orientation

• Preventive maintenance process

• Routine Meetings

• Financial Audits

• Performance reviews

• Purchasing procedures



Key Management System

Elements

• Document Management

• Records Management

• Roles and Responsibilities

• Training requirements

• Monitoring and measurement

• Internal assessments or audits

• Top Management review



Implement Strategies
Policies

Policies

•  OCC Guidelines and Policy Manual

•  Integrate LEED-EB-required policies into manual

•  Document new tracking procedures



Example LEED-EB
Policies

–  Purchasing Policy

–  Recycling Policy

–  No Smoking

–  Asbestos and PCB policies

–  Indoor Air Quality Management Plan

–  Green Cleaning

–  Exterior Building Management

–  Integrated Pest Management



Implement Strategies
Specifications

Specifications

•  Green purchasing specifications

•  Construction Waste Management

•  Construction Indoor Air Quality

•  Retro Commissioning

•  Coordinate efforts with Design team

–  architectural

–  space planning

–  mechanical

–  interior design



Implement Strategies
Contracts

Review Contracts

•  Review existing contracts with outside suppliers to
meet sustainable guidelines

–  Landscaping

–  Maintenance and Janitorial

–  Service Contracts

–  Office Supplies

–  Solid Waste

–  Ongoing building operations and maintenance



Implement Strategies
Purchasing

Purchasing

•  Review purchasing
procedures

•  Get buy in and support

•  Consolidate purchasing
procedures

•  Provide training to implement

new tools and processes



Implement
Policies and Practices

• Develop policies, guidelines
and specifications Multnomah County

GREEN GUIDEBOOK

FOR

FACILITY MANAGERS



• Develop tools customized to OCCs needs and existing
processes

• Quarterly tracking tools

• Purchasing workbooks

• Utility data tracker

• Transportation tracker

• Staff training tracker

Reporting and Quarterly
Tracking



Reporting and Quarterly
Tracking



Reporting and Quarterly
Tracking



Cleaning Products

Reporting and Quarterly
Tracking



Reporting and Quarterly
Tracking

Office Supplies and Equipment



Internal Processing
Staff Education and Training

Training

•  Provide internal training on ongoing
implementation and environmental procedures



Credit Index Reference

• Reference to all relevant documents for each credit

• Grouped by responsible party

• Hyperlinked to policy, tracking documents and reference
standards



Master Calendar

Review policies for accuracy, modify

as necessary

Admin1/yearYear-

round

Fill in purchasing workbookAll1/monthLast wk

Fill in tracking sheetAll1/monthLast wk.

Training:  LEED-EB policies – e.g.

recycling, waste reduction, cleaning,

landscaping, smoking…

Dept.

managers

1/yearMonthly

-rotation

Training:  Green Purchasing – Each

Dept

Dept.

managers

1/yearOct

Planning meeting:  Review LEED-EB

list; Select improvement areas; Budget

improvement projects

Jeff and

mgmt

team

1/yearJune

Descr iptionWhoFrequencyWhen



In Summary

• Define corporate sustainability goals

• Sustainable building assessment

• Management system assessment

• Implement strategies from assessments

• Reporting and Quarterly Tracking

• Integrate policies and tracking into current structure

• Project documentation and certification



Parting Thoughts

• Shift from certification-focus (with fixed endpoint) to
organization and building operations (into the future)

• Integrate LEED-EB to organization rather than force-fit
organization into LEED-EB structure



Questions


