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Learning Objectives

1. How one owner works with an 
independent CxA

2. Tips on Procurement
3. Tips on collaborating through 

divvying the scope of work

AIA Quality Assurance



Introduction

Wake County Stats
• 864 square miles, Raleigh NC
• Largest school system in NC
• 18th largest school system in US
• WCPSS enrolled 137,706 students in 2008-09

� 156 Schools
- 99 Elementary
- 30 Middle
- 23 High
- 4 Special/Optional



Introduction

Wake County Stats
• 7th fastest growing county in US (Census Bureau)
• Since 2000, county population has grown 32.7%

� K-12 age children growth 3-5% per year
• Projections show continued increase
• YIKES!  WCPSS needs more schools!

� 2006 school bond - $970M to help fund $1.056B school construction 
plan

- 17 schools to open between 2008-2011
- Land and design startup costs for another 13
- Major renovations to 13 existing schools
- Life-cycle replacements (A/C, roofs, etc) at nearly 100
- Conversion of 19 elementary and 3 middle schools to multi-track year 

round

• Cx included in the budget for each school!!



Recipe for Success – Ingredient 1

A Cx Savvy Owner
• Prior to the school construction boon, WCPSS 

self Cx’d
• Formation of Quality Control Department 

within the Facility Design & Construction 
Department

� Use of O&M personnel for assistance failed
� QC hired and cultivated a staff experienced in 

HVAC, BMS, Systems Design and Construction
- Now staff has an average of 20 years experience



Recipe for Success – Ingredient 1 – Cx Savvy Owner

QC developed:
• Their own Cx Specification which detailed the 

expectations and requirements of the 
contractors

• “Prototype Inspections”

• Commissioning milestone activities
� Purpose is to make it a simple as possible for the 

construction team to understand



Recipe for Success – Ingredient 1 – A Cx Savvy Owner

“Prototype Inspections”

• A Prototype Inspection 
means, when the contractor 
has completely installed the 
first piece of equipment for 
each equipment type (AHU, 
VAV box, etc.), WCPSS will 
do an inspection.  They will 
approve or disapprove and 
make comments, on that 
installation.  Corrections are 
made and then that 
installation is repeated for the 
remaining like equipment.



Recipe for Success – Ingredient 1 – A Cx Savvy Owner

Cx Milestones Document
Construction Phase - Construction phase inspections are as outlined below.  Notify Commissioning Authority (CA) as noted with 1 week 
notice for inspections.

Description Comments

Obtain half size dwg set and project specs including Addenda WCPSS QC to request through PM/AE

Request submittals related to Cx Scope WCPSS QC to send scope of submittals needed to 
GC/CM

Commissioning kick-off meeting Schedule when all subs have been hired 

Review submittals WCPSS QC to review submittals; comments directly 
to Engineer; WCPSS utilize submittals  for test 
development

Construction General Inspections Routine inspection performed periodically by 
WCPSS QC

Setting of major equipment, AHUs, Boilers, Chillers – inspections by WCPSS QC Call WCPSS QC when setting

VAV Prototype Inspections by WCPSS QC Call WCPSS QC for inspection

AHU Prototype Inspections by WCPSS QC Call WCPSS QC for inspection

WCPSS QC to witness flushing of hydronic piping Call WCPSS QC when flushing in progress

Overhead Inspections performed jointly with lead by Engineer accompanied by 
WCPSS QC

Call when ready; performed with Engineer

WCPSS QC to witness Duct leakage testing  Call WCPSS QC when ready for first section

Pre-Test and Balance Meeting with WCPSS QC Before TAB contractor starts work

Engineer accompanied by WCPSS performs substantial completion punch-list 
inspections for mechanical rooms, boilers rooms and chiller court

Call for engineer and WCPSS QC to perform SC 
inspections



Recipe for Success – Ingredient 1 – A Cx Savvy Owner

Cx Milestones Document

Functional Testing Phase (including TAB Verificatio n)

Functional testing to start at substantial completion (if not earlier).  The pre-requisites for the start of functional testing are (1) receipt of the 
final TAB report and (2) the BAS should be fully functional from the site with all programming provisions to fully support the system testing in 
place and checked by the contractor for proper operation

Description Comments

Pre-requisite: Receipt of final TAB report Transmit final report to WCPSS QC

Pre-requisite: BAS fully functional and programmed to support system testing Control Contractor should verify BAS is ready to 
support all testing

FT6 TAB VAV Airflow Verifications WCPSS QC

FT5 TAB AHU Airflow Verifications WCPSS QC

FT8 TAB Hydronic Verifications WCPSS QC

FT7 – VAV Valve Test WCPSS QC

FT1- VAV AHU CP & Sequences WCPSS QC

FT3- Heating Plant CP & Sequences WCPSS QC

FT4 – Cooling Plant CP & Sequences WCPSS QC

Graphics Review and Validation WCPSS QC

Owner Training
Owner training should be scheduled once commissioning testing is completed verifying operation of the equipment per plans and specs



Recipe for Success – Ingredient 1 – Cx Savvy Owner

WCPSS Procurement:
• Historically bid all projects
• More recently, CM at Risk

� Financial Incentive for making SC and FC dates
- TAB completion is a requirement of SC
- Functional Testing completion is a requirement of FC

� Bidders are prequalified for each bid package 
� TAB contracts directly with CM
� BMS contracts directly with CM

• RFQ every 18 months



Recipe for Success – Ingredient 2

Third Party Commissioning Provider:
• To keep up with the county construction plan
• To learn how others accomplish Cx

� Procured through RFQ
- Experience in Cx of K-12 Schools
- Experience in commissioning additions, while areas of 

the building remained occupied
- Strong field experience, with knowledge in HVAC, 

plumbing and BMS controls.
- Willingness to provide a reduced scope of work and team 

with the owner 



Recipe for Success – Ingredient 2 – 3rd Party Cx Provider

WCPSS hired several Third Party 
Commissioning Providers:
• Term contracts

• WCPSS develops Cx budget and negotiates 
with the individual firms

� Cx firms do not bid against each other



Recipe for Success – Ingredient 2 – 3rd Party Cx Provider

Commissioning Scope of Work:
• Construction Phase Services only

� Installation and startup period site visits
- Witnessed duct/pipe pressure tests
- Overhead inspections
- Write CC and FTP
- TAB report review
- TAB back check
- Functional testing
- Final Report

• WCPSS, as of yet, has not pursued LEED or involved 
Cx during the design phase



Recipe for Success – Mix it Together

Cx Savvy Owner + 3rd Party Cx Provider:
• After two yrs experience with Cx firms

� Assigned Cx Firms to CM and/or similar schools
� QC scaled back Cx scope of work during the 

installation and startup phases – took that on 
themselves

- Many CxA’s were long distance, QC was available on 
shorter notice



Recipe for Success – Mix it Together
Cx Milestones Document
Construction Phase - Construction phase inspections are as outlined below.  Notify Commissioning Authority (CA) as noted with 1 week 
notice for inspections.

Description Comments

Obtain half size dwg set and project specs including Addenda WCPSS QC to request through PM/AE

Request submittals related to Cx Scope WCPSS QC to send scope of submittals needed to 
GC/CM

Commissioning kick-off meeting Schedule when all subs have been hired, by CxA

Review submittals WCPSS QC to review submittals; comments directly 
to Engineer; CxA utilize submittals  for test 
development

Construction General Inspections Routine inspection performed periodically by 
WCPSS QC

Setting of major equipment, AHUs, Boilers, Chillers – inspections by WCPSS QC Call WCPSS QC when setting

VAV Prototype Inspections by WCPSS QC Call WCPSS QC for inspection

AHU Prototype Inspections by WCPSS QC Call WCPSS QC for inspection

WCPSS QC to witness flushing of hydronic piping Call WCPSS QC when flushing in progress

Overhead Inspections performed jointly with lead by Engineer accompanied by 
WCPSS QC

Call when ready; performed with Engineer

WCPSS QC to witness Duct leakage testing  Call WCPSS QC when ready for first section

Pre-Test and Balance Meeting with WCPSS QC Before TAB contractor starts work

Engineer accompanied by WCPSS performs substantial completion punch-list 
inspections for mechanical rooms, boilers rooms and chiller court

Call for engineer and WCPSS QC to perform SC 
inspections



Recipe for Success – Mix it Together

Cx Milestones Document

Functional Testing Phase (including TAB Verificatio n)

Functional testing to start at substantial completion (if not earlier) by CxA .  The pre-requisites for the start of functional testing are (1) receipt 
of the final TAB report and (2) the BAS should be fully functional from the site with all programming provisions to fully support the system 
testing in place and checked by the contractor for proper operation

Description Comments

Pre-requisite: Receipt of final TAB report Transmit final report to CxA

Pre-requisite: BAS fully functional and programmed to support system testing Control Contractor should verify BAS is ready to 
support all testing

FT6 TAB VAV Airflow Verifications CxA

FT5 TAB AHU Airflow Verifications CxA

FT8 TAB Hydronic Verifications CxA

FT7 – VAV Valve Test CxA

FT1- VAV AHU CP & Sequences CxA

FT3- Heating Plant CP & Sequences CxA

FT4 – Cooling Plant CP & Sequences CxA

Graphics Review and Validation CxA

Owner Training
Owner training should be scheduled once commissioning testing is completed verifying operation of the equipment per plans and specs



Recipe for Success – Mix it Together

Cx Savvy Owner + 3rd Party Cx Provider:
• Owner is advocate for Cx

� Understand issues and their relative importance
� Understand sequence of activities

- Will postpone functional testing if contractors are not truly ready

• Combined strategy accomplished goals of QC
� Able to meet peak construction schedules
� Learned more of industry from CxA
� Kept involved/able to understand issues after CxA and 

construction teams de-mobilized.



Conclusion

for

For this Recipe to work, there are two primary ingredients
• The owner has to have a qualified staff that understands 

commissioning AND has the technical background in HVAC and 
Building Automation Systems

• The third party commissioning agent must be willing to work with the 
owner to make this arrangement work; they have to be willing to show 
the owner how they perform work and be willing to work with a 
reduced scope of work

Mix that together with a stable of construction managers and 
contractors with commissioning experience, keeping well working 
teams working together, and you have a:



AIA Quality Assurance

Portland Energy Conservation, Inc is a registered provider with The 
American Institute of Architects Continuing Education Systems.  Credit 
earned on completion of this program will be reported to CES Records 
for AIA members.  Certificates of Completion for non-AIA members are 
available on request.

This program is registered with the AIA/CES for continuing 
professional education.  As such, it does not include content that may 
be deemed or construed to be an approval or endorsement by the AIA 
of any material of construction or any method or manner of handling, 
using, distributing, or dealing in any material or product.  Questions 
related to specific materials, methods, and services will be addressed 
at the conclusion of this presentation.



? Questions ?

Gretchen Coleman, PE, CCP

GCCxG, LLC

540-589-5790

gretchencoleman@msn.com


