Essentials of LEED Professional Accreditation—New Construction v2.2
Lesson One—Introduction to Green Building

· Expertise in integrated design is essential

· Integrate large array of disciplines

· LEED framework for setting performance goals

I. What is a green building

A. Lower environmental impact

B. Operating costs

1. Lower energy costs (1/2 of conventional)

2. Lower water costs (1/4 of conventional)

3. Cost savings

C. First cost savings

1. Reduce construction waste

a. Recycle construction debris

b. Reuse, salvage, recycle from demolition

2. Downsizing building systems and equipment
a. Energy efficient envelope

b. More efficient lighting

c. Building orientation

d. Ventilation strategies

3. Rapid lease-out

a. Higher rent, leverage with green building
b. Creates high demand

c. Retain tenants

4. Increased valuation, easier maintenance, high occupancy

D. Health and productivity

1. People 90% time indoors

2. 17 million have asthma
3. Reduced absenteeism for healthy interiors
a. Control indoor chemical and pollutants
b. Protect HVAC during construction
c. Using displacement ventilation strategies

d. Low-emitting materials

e. Control moisture penetration

f. Maintain thermal comfort

g. Augment air filtration

E. Improved productivity
1. 1% increase in productivity will offset total energy costs
2. Daylighting
a. Students perform better
b. Retail 40% higher
3. Community and Social Benefits

a. Reduced demand for municipal services
b. Reduces erosion and stormwater

c. Reduced auto use, traffic congestion, and sprawl

d. Support of sustainable economics

II. Integrated design Process

A. National Renewable Energy Lab—Integrated design is a multidisciplinary strategy that integrates site, building design, construction, O&M, to reduce consumption and environmental impact while improving health, comfort, and productivity of building occupants.
B. Premise—Integrated design more like organisms. Amalgamation of subsystems brought together.

III. Summary of integrated design
A. Configure along east-west axis
B. Reduce/eliminate windows on east/west elevations. Use copious daylighting.

C. Design sun-shading devices on south facing windows

D. Electronic ballasts, indirect lighting, controlled lighting

E. Well-designed lighting

1. Fewer lights to buy

2. Less electricity

3. Less heat generated

F. Good lighting=cut electricity consumption

1. Cut HVAC systems (downsize)

2. Solar and lighting=50% of building use

IV. Keys to integrated design

A. Main key: PROCESS, through design

B. Initial steps

1. Create vision for project

2. Set design performance goals

3. Form strong, all-inclusive team

4. Outline important steps for sustainable design

C. How/

1. LEED AP

2. Goal setting CHARETTE (intensive workshop with stakeholders, goal-setters, experts to brainstorm)

V. LEED green building rating system
A. Framework for assessing building performance and meeting project goals
B. 3rd Party validation of project achievement (quality assurance)

C. Establish project performance objectives

D. Educating and engaging project team members about green building design, construction, and operations

E. Six categories

1. Sustainable Sites

2. Water Efficiency

3. Energy & Atmosphere

4. Materials & Resources

5. Indoor Environmental Quality

6. Innovative Design

F. Points

1. SS-8credits, 14 points

2. WE-3 credits, 5 points

3. EA-6 credits, 17 points

4. MR-7 credits, 13 points

5. IEQ-8 credits, 15 points

6. ID-4 points

G. LEED-NC Reference

VI. LEED AP exam

A. A,
Three exams

1. NC-New construction

2. EB-Existing buildings

3. CI-Commercial interiors

B. AP should be able to:

1. Explain LEED credits
2. Manage multiple design disciplines

3. Describe salient characteristics

4. Identify credit synergies

5. Verify credit documentation

6. Manage completion of credit templates

7. Identify conditions to meet prerequisites

8. Determine and optimize energy performance points

9. Explain life-cycle cost benefits

Lesson Two—LEED Green Building Rating System
I. LEED Categories

A. Sustainable Sites

1. Building location

2. Alternative transportation

3. Construction relative to open space

B. Water Efficiency

1. Water conservation
2. Irrigation

3. Plumbing fixtures

C. Energy & Atmosphere

1. Requirements for building energy efficiency

2. CFC management

3. Renewable energy

D. Materials & Resources

1. Environmental attributes of building

2. Recycled content

3. Salvaged material

4. Location and source of materials

E. Indoor Environmental Quality

1. Impact of design and construction on indoor air quality and comfort

2. Daylighting

3. Reduced or no chemical off-gassing

F. Innovation & Design Process

1. Up to 4 innovation points

2. Innovative performance

3. Exceptional performance

4. 1 credit for LEED AP

G. LEED Project Checklist—track anticipated score and rating

II. LEED credit structure

A. Intent

1. Goals and objectives

2. Environmental benefit and outcome
3. Foundation for requirements

B. Requirements

1. Specific items and elements for credit

2. Based on performance standards in reference documents

3. Project should meet specific requirements

4. Team may demonstrate alternative method

C. Submittals

1. Supporting documentation
2. Included in LEED certification application

D. Potential technologies and strategies

1. Provide examples to achieve credit

2. Important considerations

III. LEED credits

A. Interpreting

1. Not all apply to every project

2. Some urban, some open space

3. Range of opportunity

B. LEED AP goal

1. Understand different credits

2. Present as cohesive opportunities

IV. Prerequisites

A. Total of 7 to be met

1. SS PR1

2. EA PR1-3

3. MR PR1

4. IEQ PR1-2

B. Note

1. Project team should verify prerequisites met as early as possible
2. LEED certifies whole building performance

3. Address impact areas

4. Prerequisites don’t contribute to total

V. Innovation in Design Credit 1

A. Exemplary performance

1. Doubling credit requirements or

2. Next incremental percentage threshold for certain performance based credits

3. Only 1 ID point for each main credit

B. Innovative performance

1. Quantifiable environmental benefits

2. Educational Outreach Program
3. Green Housekeeping

4. High Volume Fly Ash

5. Low-emitting Furniture and Furnishings

VI. Additional information about LEED ID credits

A. Additional information

1. Evaluated per project

2. Award doesn’t constitute future award on another project

3. Not awarded if technology aids in existing LEED credit

4. Approved ID can be pursued by any LEED project. Team must document achievement

B. Documentation

1. Proposed innovation credit intent

2. Proposed requirements for compliance
3. Proposed submittal to demonstrate compliance

4. Summary of potential design approaches

VII. LEED standards

A. Reference industry standards

1. Meet to achieve credit OR

2. Benchmark for performance

B. LEED AP should

1. Explain referenced standards

2. Identify person responsible for compliance

VIII. LEED terms and definitions

A. Occupants for determining performance

1. “Regularly Occupied Space”

2. Maintain consistent approach

B. Recycled content

1. Many terms

2. Use LEED definitions

C. Reference Guide provides definitions

D. Understanding terms
1. Consistent boundaries and scope and minimize confusion

2. Limit of Work Line—scope of work on a project site that is used to define project boundaries and all LEED credits consistently.

Lesson Three—Project and Team Coordination
I. Why learn this?

A. Integrated design approach

B. Help projects achieve cost-effective green goals

C. Help achieve LEED certification and serve as model

D. Quantifiable impact on environment

II. Coordinating multiple disciplines

A. Green building in isolation v/s integrated

1. Costs more individually

2. Owners and occupants don’t benefit from connections and interdependence

B. Holistic approach

1. LEED AP leads
2. Costs less collectively

3. Integrated design reduces costs, contributes to LEED points, reduces environmental impacts

4. Successful LEED project greater than the sum of its parts

C. LEED AP’s role

1. Coordinate multidisciplinary project teams beyond limited interactions
2. Robust interaction between architects, engineers, building users, owners, O&M staff, and constructors

3. LEED AP should know who should be doing what and when

4. Know short and long term benefits

5. Coordination leads to high levels of performance, LEED certification, cost-effectiveness

D. Example of multidisciplinary coordination

1. 70% of decisions made during first 10% of design process

2. Everybody involved early in design process

E. Design team responsibilities—IMPORTANT: know list of which disciplines has primary and supporting responsibilities

F. Tracking credits

1. Use project’s Online Credit Scorecard
2. At registration, team identifies LEED Project Administrator

a. Enters team member assignments for credits

b. Team members directly manage information and documentation for credit templates in LEED Online

c. Submit projects for review

G. Team roles and documentation requirements

1. LEED AP responsible for managing project team’s documentation requirements
2. Know which team members are responsible for typical credit areas

H. Opportunities for integrated design and credit synergies

1. Identify synergies between credits
2. Maximize connections for earning multiple LEED credits

3. Thousands of credit interactions

I. LEED goal-setting charette process

1. Obtain buy-in from team members

2. Educate team members

3. Establish project goals

4. Identify potential cost implications

5. Initiate integrated design strategies

6. Provide initial outline of LEED task to be performed

J. Critical LEED tasks

1. Commissioning—process to verify and ensure that fundamental building elements and systems are designed, installed, and calibrated to operate as intended.
a. Prerequisite, early as possible

b. Used to pursue EA C3, Enhanced Commissioning

2. EA PR1

a. Establish scope of CxA service

b. Issue RFP to solicit CxA services as per PR1
c. After selection of CxA, include commissioning team not directly responsible for design/construction management (if over 50,000 sq. ft.)

3. EA C3—Enhanced Commissioning, CxA performs additional tasks

4. Steps for effective commissioning

a. Engage a CxA
b. Review design intent documentation

c. Integrate commissioning into construction

d. Verify functional performance

5. Energy Modeling—utilizes computer software to simulate building’s energy consumption, used as design tool

a. Consultants should understand requirements, makes recommendations, advise regarding EEM’s

b. LEED AP should participate and verify implementation

c. LEED AP should be aware of various systems’ energy performance

6. Energy Modeling steps

a. Evaluate site opportunities for optimizing solar orientation and harvesting daylight, solar energy, and wind energy. 
b. Identify initial energy uses, thermal envelope characteristics, occupancy schedules, and building parameters

c. Prepare a preliminary energy model based upon conceptual design.

d. Evaluate individual energy efficiency measures such as building envelope characteristics, daylighting, and other opportunities to reduce energy consumption

e. Identify systems integration opportunities by evaluating various combinations of combined strategies

f. Evaluate various HVAC systems design options during schematic design

g. Select systems based upon optimized results during design development

h. Specify HVAC equipment during Design Development or Construction Documents phase

i. Prepare a computer model to simulate the project’s building energy use as documented and determine final results

K. Gathering pertinent documentation

1. Site definition and analysis

a. Several credits use site area

b. Boundaries defined consistently

2. FTE Occupants

a. Document FTE occupants

b. Several credits use this

c. Documented in LEED Credit Templates

3. Material costs

a. MR credits use total materials costs

b. Total Materials—costs as total price paid by owner for all materials excluding labor, equipment, MEP components
c. Estimate during design phase

d. Actual calculated with LEED Credit Template calculators

e. Cost during construction for MR credits pursued

4. Submittals

a. Construction Administration phase

b. Submittals and cut sheets to verify compliance

c. LEED AP

5. Submittals typically include:

a. Roofing cut sheets for Sustainable Sites Credit 7, Heat Island Effect

b. Irrigation system cut sheets for Water Efficiency Credit 1, Water Efficient Landscaping

c. Plumbing fixture cut sheets for Water Efficiency Credit 2, Innovative Wastewater Technologies and Water Efficiency Credit 3, Water Use Reduction

d. HVAC cooling equipment cut sheets for Energy & Atmosphere Prerequisite 3, Fundamental Refrigerant Management and Energy & Atmosphere Credit 4, Enhanced Refrigerant Management

e. Controls system and sensor cut sheets for Energy & Atmosphere Credit 5, Measurement & Verification; Indoor Environmental Quality Credit 1, Outdoor Air Delivery Monitoring; Indoor Environmental Quality Credit 6, Controllability of Systems; and Indoor Environmental Quality Credit 7, Thermal Comfort.

f. Materials cut sheets and manufacturers’ information for Materials & Resources Credit 4, Recycled Content; Materials & Resources Credit 5, Regional Materials; and Materials & Resources Credit 6, Rapidly Renewable Materials

g. Forest Stewardship Council (FSC) Certification documents for Materials & Resources Credit 7, Certified Wood

h. Material Safety Data Sheets (MSDSs) for Indoor Environmental Quality Credit 4, Low-Emitting Materials

i. Lighting fixture and controls cut sheets for Sustainable Sites Credit 8, Light Pollution Reduction and Indoor Environmental Quality Credit 6, Controllability of Systems
6. Backup documentation—team members may need to provide drawing sheets relevant to credit

Lesson Four—LEED Implementation

I. Why learn this lesson

A. LEED certification success

1. Various LEED rating tools

2. Research and goals

3. LEED implementation process

B. Essential for LEED AP to know implementation

II. Selecting appropriate LEED rating system

A. First meeting

1. Determine LEED rating system used
2. Explain implementation process

3. Scope

B. Registering your project

1. Register ASAP, typically after LEED goal-setting charette

2. Enables access to LEED-Online
a. Instructions and tools

b. LEED Credit Templates

c. LEED Project Administrator is main contact and responsible for the team member’s access

3. Demonstrates project owner’s commitment

4. Completed online

a. Create site user profile

b. Basic datea

c. $450 for members, $650 for non-members

5. After registration

a. More info in LEED-Online workspace

b. Information used for detailed project case study

C. LEED implementation timeline

1. Pre-Design Phase
a. Identify the scope of services of the LEED Project Administrator

b. Site selection

c. Site analysis of available resources and habitat

d. Infrastructure

e. Building orientation

f. Goal-setting charette

g. Identify credits

1) Easy to achieve (“low-hanging fruit”)

2) Achievable through easy or moderate effort in design changes

3) More difficult, involving greater design integration, trade-offs, or first-cost impacts
2. Schematic Design Phase

a. First step in the Schematic Design phase is to register the project online with the USGBC

b. Reviewing design goals
c. Performing initial cost analysis
d. Reviewing design alternatives
e. Determining LEED evaluation criteria and identifying potential credits
f. Assigning documentation responsibilities 

3. Design Development Phase
a. Following tasks are performed during the Design Development Phase and should be managed by the LEED AP

1) Confirm compliance with targeted LEED credit requirements

2) Perform modeling and analysis

3) Develop draft LEED specifications

4) Finalize design intent and basis of design document
b. Do not wait until the end of a project to begin compiling required documentation

c. Performance analysis should be well underway at the Design Development Phase

1) Energy modeling

2) Daylight modeling

3) Water use calculations

d. Specifications

1) Conduct a review of applicable project specifications sections for compliance with targeted LEED credits
2) Provide suggested language and/or product information for specifications sections related to LEED credits
e. CxA should review the design intent and basis of the design documentation

f. Other tasks

1) Updating the LEED Credit Templates and distributing them to team members
2) Finalizing team members’ responsibilities for providing the required documentation
3) Ensuring the documentation is deliverable by the team members
4. Construction Documents Phase
a. Specifications should be finalized to include language related to LEED for both the contractor and their subcontractors. The contractor must be made aware of the LEED goals, requirements, and submittals.

b. If pursuing EA Credit 3, Enhanced Commissioning, the commissioning authority should review the construction documents prior to completion

c. The LEED AP should review the credit requirements as confirmed by all team members and verify that these credit requirements are incorporated into the construction documents

d. Note: Project teams can submit design phase credits at this time and then move to the construction phase
5. Construction Administration Phase

a. Collect and compile the submittals related to the materials credits, such as recycled content of materials, to ensure that the percentage of pre-consumer recycled content and post-consumer recycled content has been identified
b. Review submittals for compliance with LEED requirements

c. Monitor and photograph progress

d. It is important to collect documentation as early as possible during all design phases

e. Many of the LEED credits (including the Innovation credits) can be documented up to this point in the design process
6. Post-Occupancy Phase
a. Finalize all documentation in accordance with credit requirements
b. Finalize the LEED Project Checklist
c. Finalize LEED Credit Templates
d. Provide project narrative
e. Submit documentation to the USGBC for review through LEED-Online
D. LEED Credit Templates

1. Streamline preparation of LEED applications

2. Provide declaration of credit achievements

3. Project management tool, allocate responsibility

4. Credit Template

a. Prompts parties for data and declarations of performance

b. Indicates when levels of documentations requirements for credits filled

c. Repository for collecting data

5. Process for using

a. Team members have access to respective credit template

b. Use as design tool

c. Team members complete and provide documentation

d. Project Administrator submits completed templates and docs to USGBC

e. Credits managed using LEED-Online

E. Design and Construction Application

1. Design

a. Option to submit designated “D” design credits upon design

b. Provides feedback

c. Credits marked Anticipated or Denied

d. Denied may need further clarification

2. Construction

a. Submit at end of construction “C” construction credits

b. Affirm Anticipated design credits

c. Credits marked Achieved or Denied

d. Re-submit documentation to reflect changes such as as-built conditions

e. Final review and certification for completed projects

F. LEED Online

1. Streamlined review delivery mechanism
2. Enhanced coordination between project team and USGBC

3. Access

a. Project Administrator

b. Team members

c. After registration

4. Process-PA

a. Project Administrator validates project information
b. Invites team members

c. Assigns credit responsibility

5. Logging in

a. Use USGBC info

b. Lists projects associated with

6. Scorecard and stats

a. My Action Items

b. Attempted Credit Summary

c. Potential LEED rating

d. Appealed Credit Summary

e. LEED Project Administrator assigns roles and can adjust credits. Credit must be assigned a role.
7. Credit pages

a. Used to manage documentation of credit

b. Access credit template
c. Allows upload of documentation

8. CIR Detail Tab

a. No free CIRs after 11/15/2005
b. Allows search for existing CIRs

c. Allows submission of credit interpretation request

9. Full documentation

a. Button in My Action Items appears in Scorecard and Status

b. Allows submission for review and payment

G. Certification

1. Must satisfy prerequisites

2. Must earn minimum of 26 points
3. Achieved after project completed

4. Certification review process

a. USGBC issues clarification request on credits within 30 days of submission

b. Project team has 30 days to respond

c. USGBC conducts final review

5. Credit interpretation requests

a. Only if trouble determining approach for credit requirement
b. Must adhere to current CIRs

6. CIR steps

a. Review intent of credit prerequisites  and self-evaluate intent

b. Consult LEED Reference

c. Review previous CIRs

d. If not present, submit new request using online form, charge applies

7. Award process

a. Upon notification of the LEED certification, the project team has 30 days to accept or appeal the awarded certification

b. If the project team feels that sufficient grounds exist to appeal a credit denied in the final LEED Technical Review, it has the option of appeal

c. To appeal, the project team must submit additional documentation as a grounds for their appeal. The appeal submission also must include copies of all previously submitted documentation related to the credit being appealed

d. A review of these items will occur in 30 days, at a which time an appeal LEED review will be issued to the applicant

e. Assuming all achievement requisites are fulfilled and upon the project’s acceptance, or if the rating has not been appealed, the LEED certification is final

f. The USGBC presents the project team with an award letter, certificate, and plaque indicating the certification level
Lesson 5—LEED Credit Technical Analysis

I. LEED Overview
A. Performing technical analysis to demonstrate compliance

B. Participate and guide development of technical analysis to show compliance

C. Verify compliance of work by other team members

II. Why learn this?
A. Familiarity with technical analysis

B. Perform and verify technical analysis; increases likelihood of achieving goals

III. Technical analysis responsibilities

A. Participate in analysis process

1. Understand technical analysis utilized

2. Participate in process to establish goals

3. Guide teams through strategies

B. Verify compliance

1. Review documentation related to performance

2. Check calculation

3. Verify credit requirements met

C. Perform simple technical analysis

D. Assess accuracy of calculations—assess quality and accuracy by other team members

E. Understand capabilities of modeling tools

a. Understand capabilities modeling tools possess

b. Integrated design opportunities between building systems
IV. Energy modeling—simulate building’s energy consumption by analyzing systems interactions

A. LEED reference standard

1. Proposed against baseline

2. Performance Rating Method in ASHRAE 90.1-2004

3. Demonstrate percentage of reduction

4. Points by sliding scale based on percentage of energy reduction ASHRAE 90.1-2004

B. Energy modeling tools

1. Performance by energy modeling consultant

2. Simulates whole building consumptive reductions, predicts annual cost per sq. ft.

C. Values
1. Building configuration, orientation, location

2. Building thermal envelope components

3. U-values and insulation values

4. Lighting parameters

5. HVAC equipment and controls

6. Operating schedules and utility rate schedules

D. Guidelines for effective use of energy modeling

1. Analyze individual EEM (energy efficient measures) limit values

2. Analyzing entire system shows integration of design solutions
E. Daylight modeling

1. Daylight factors (DFs)—window area, floor area, window geometry, window height

2. Visible light transmittance (Tvis) of glazing, higher better

3. LEED AP should know Tvis, shading coefficient, window type

4. Parallel modeling of daylighting and energy modeling runs

F. Review and analysis of performance related to materials

1. Verify compliance with credit requirements
2. Calculations and documentation should be updated and verified as changes occur

Lesson Six—LEED Professional Accreditation Exam

I. Exam eligibility and intended audience

A. Elegibility

1. None needed

2. Recommended

a. Green building and construction knowledge

b. Familiarity with documentation process
c. Knowledge of LEED credits

d. Practical knowledge working with other disciplines

e. Understanding life-cycle costs

f. Familiarity with LEED resources and processes

B. Capabilities

1. Explain LEED credit intents, requirements, technologies, and strategies for a majority of LEED credits

2. Manage the integration of multiple design disciplines to achieve LEED certification

3. Describe the salient characteristics of most LEED referenced standards

4. Identify credit synergies for integrated design to support LEED certification

5. Verify that credit documentation meets LEED requirements

6. Manage completion of the LEED Credit Templates

7. Identify the conditions under which the LEED prerequisites are met

8. Determine the number of Optimize Energy Performance points achieved by reviewing energy model results

9. Explain the life cycle cost benefits of a LEED project

C. Study materials

1. LEED for New Construction v2.2 Reference Guide
2. LEED for New Construction Rating System v2.2
3. LEED for New Construction Credit Templates v2.2

4. Candidate Handbook: LEED Professional Accreditation Exam
5. USGBC Web site – LEED Certification Process

6. LEED for New Construction CIR (Credit Interpretation Request) Process

7. LEED for New Construction Technical Review Workshop

D. Verify, Participate In, and Perform Technical Analyses Required for LEED Credits
1. Verify compliance of technical work products created by other team members

2. Participate in and guide the development of technical analyses with design professionals

3. Perform technical analyses to verify compliance with LEED requirements

