INDOOR AIR QUALITY PLAN FOR CONSTRUCTION ACTIVITIES
FOR 

OWNER
CONTRACTOR

Indoor Air Quality 
Company:  

Project:  

This plan is to be used for the PROJECT NAME located at PROJECT ADDRESS
IAQ Goal- the Guidelines set fourth in this manual are general concepts and approaches from which construction phase specific IAQ strategies will be created.  The goal of the IAQ management plan is to reduce indoor air quality problems resulting from the construction process in order to help sustain the comfort and well-being of construction workers and building occupants.
IAQ Requirements:  To document compliance with LEED New Construction v4 IAQ Management during construction credit EQ3 requirements.

· During construction-to meet or exceed the recommended Control Measures of the Sheet Metal and Air Conditioning National Contractors Association’s (SMACNA) IAQ Guidelines for Occupied Buildings under Construction, 2007, ANSI/SMACNA 008-2008 (Chapter 3).  The SMACNA IAQ Guidelines are the basis for this plan

· Protect stored on site or installed absorptive materials from moisture damage
· If air handling equipment must be used during construction, filtration media with a MERV of 8 must be used at each return grill, as determined by ASHRAE 52.2, 2007.

· Replace all filtration media immediately prior to occupancy.  A MERV value of 8 is to be used at the end of construction during the flush out phase.

· Prohibit the use of tobacco products inside the building and within 25 feet (8 meters) of the building entrance during construction.
· This plan also covers the SMACNA guidelines of Source control, pathway interruption, HVAC protection, housekeeping, scheduling, flush-out and air quality testing.
Communication Plan-It is the intent of XXXX to perform the following:
· As new subcontractors come to the site, XXXXX will go over IAQ Guidelines.  Subcontractors will be involved in the identification phase of the project as well as quality control.
· The subcontractors will be expected to make sure their crews comply with IAQ Guidelines.

· A minimum of 18 pictures are to be taken to document compliance with the design approaches outlined in the SMACNA guide.  Pictures will be annotated and date/time stamped.
· Upon delivery of materials to each unit

· Once the unit has been installed

· Once the duct work has been installed

· Once diffusers and returns are installed

· Pictures of filters installed 

· Once the system is started up

Submittals and a list of all air filtration media are to be provided to XXXXX as proof of compliance with the filtration media requirements.  The submittals should include:

· Minimum Efficiency Reporting Value (MERV)

· Manufacturer of the filtration media

· Model number

· Manufacturer’s information sheet

· Location of installed filter (during construction and confirm that each was replaced after occupancy)

· We will provide an optional narrative of any special circumstances or non-standard approaches taken
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0.0 – Overview
The intent of this Plan is to:

1. Minimize exposure of construction workers to air pollutants;

2. Prevent air pollutants from collecting in building systems and on building materials; and

3. Prevent air pollutants caused by construction from migrating into occupied spaces.

For the purposes of this Plan, air pollutants are defined as:

· Particulates;

· Volatile organic compounds;

· Formaldehyde;

· Combustion emissions;

· Airborne bacteria and micro‐organisms; and

· Airborne inorganic compounds, such as ozone (from electrical motors), metal fumes (from smoldering and welding), and ammonia and chlorine (from cleaning products).

The Plan addresses all measures required by the U.S. Green Building Council’s LEED® Green Building Rating System Version 4) Credits EQ‐3 and EQ‐4 (Construction Indoor Air Quality Management Plan, and Indoor Air Quality Assessment).
0.1 - Project Organization
Personnel and Responsibilities 

The following personnel will have primary responsibility for executing and monitoring the Construction IAQ Management Plan. Responsibilities are defined as the following:

Construction Project Manager

· Overall responsibility for the execution of the plan.

· Resolve disputes related to Plan execution and coordination.

· Appoint the IAQ Representative.

Indoor Air Quality Representative

· Inform all construction personnel of the Construction IAQ Management Plan’s goals and procedures. Provide opportunities for discussion and feedback to ensure that all construction personnel thoroughly understand the intent and detailed procedures of the Plan.

· Regularly tour the jobsite to supervise and ensure Plan compliance.

· Discuss ongoing measures to carry out the Plan at project coordination meetings and/or meetings organized to address Construction IAQ Management. Minutes shall be kept at these meetings for the Owner’s records and for Plan documentation.

· Ensure that criteria for warnings and corrective actions due to poor or failed compliance with the Plan are clearly understood by all affected parties.

· Notify the Architect, in the IAQ Representative’s opinion, the procedures and measures required to implement the Plan are not being adhered to.

· Generate and/or compile all Plan documentation.

Prime Contractor

· Carry out requirements of the Plan under the direction of the IAQ Representative.

· Discuss measures to carry out the Plan at all meetings with the Project Manager and with any other subcontractors performing work affected by the Plan.

· Sequence work and use work methods that conform to the Plan requirements.

· Assume financial responsibility for costs resulting from poor or failed compliance with the Plan.
1.0-Air Pollutants Associated with Construction
This section will examine typical sources of that can be considered a source of air pollutants and a potential contributor to IAQ problems.  

· Airborne contaminates generally originate from construction actives in the following ways:

· The distribution of building materials during construction 
· VOC’s originating from products used in the construction process, such as coatings, adhesives, building materials which are applied wet, and cleaning agents.

· Airborne contaminants are also produced by equipment used in the construction process.  
· Pollutants can be released from construction material waste when they are being stored or transported.

The following sections cover ways in which these air pollutants will be minimized.
2.0
Control Measures

This section will give outlines for the control measures that will be addressed for each phase of the project.  The following is an outline of the control measures

2.1 – Pathway Interruption
2.2 – HVAC Protection
2.3 – Source Control
2.4 - Additional Housekeeping 

2.5 - Scheduling

2.1 Pathway Interruption

Measures will be implemented to close or cover pathways between spaces through which pollutants could travel.

2.1.1 Controlling Pollution at Entrances

 Measures will be taken to prevent pollutants from tracking into interior spaces by workers or equipment. These will include temporary walk‐off mats and floor protection.

2.1.2 Protection of Stored Materials

Measures will be taken to minimize dust accumulation on material surfaces and the absorption of other pollutants by absorbent materials. The measures will include the following:

· Materials will be handled and stored according to the manufacturer’s recommendations.

· Unwrapped absorbent materials will be shrink‐wrapped if necessary.

· Highly absorbent materials like duct liner, acoustic tile, carpeting, or insulation will be stored indoors in the original packaging, or covered and sealed.

· Moderately porous materials like gypsum board will be stored indoors, wrapped or away from dust and materials prone to off‐gas VOC’s.

· Framing lumber will be stored indoors whenever possible. If stored outdoors, the lumber will be (1) covered with a water proof covering, (2) stored off the ground, and (3) located away from standing water.

· Dense material like glass, metal framing, ductwork and equipment will be covered and kept dry. If condensation forms on cold material, care will be taken not to expose it to dust or other particles. If exposed to pollution, housekeeping measures will be used promptly to clean the material before installation.

2.1.3 Protection of Materials During and After Installation

· No materials intended for dry installation will be installed wet.

· No materials will be stored in rooms containing air‐handling equipment, other than materials intended for use there.

· The IAQ Representative will determine appropriate measures to prevent water damage to materials not intended to be wet during construction, including temporary water barriers and/or water stops.

· Subcontractors are required to notify the IAQ Representative of any condition in which a material may be moisture damaged. The IAQ Representative will inspect the material and determine if it needs to be replaced.

· Subcontractors who apply finishes without notifying the IAQ Representative of underlying water damage will be financially responsible for the cost of removing and replacing all affected materials, and of related work, including investigating for mold spores.
2.1.4 Preventing Contamination of Completed Areas from Work under Construction
When work is completed in an area, the area will be protected from pollutants generated in other parts of the building still under construction. One or more of the following methods of pathway interruption will be used:

· Erecting barriers between completed areas and areas still under construction

Where present, doors and windows will be closed and locked between completed portions of the building and portions of the building still under construction. The closures will be further sealed with tape, plastic sheeting and/or sealant, if necessary.

Where there is no constructed barrier between the two portions of the building, a temporary barrier will be erected to close in the smaller of the two spaces. The edge of the temporary barrier will be taped continuously to ensure a tight seal, or even caulked. The temporary barrier will be erected to withstand pressure differentials between the two spaces.

After sealing the finished area off from the work area with a barrier, the work area will be depressurized using exhaust techniques described above. The finished area will be pressurized in combination with de‐pressurizing the work area. This will not be done when the finished area is undergoing flush‐out.

2.2 HVAC Protection
2.2.1- All HVAC will be protected from collecting dust and limit odors 
· When possible, the entire system will be shutdown during heavy construction 
· The system will be isolated as much as possible to prevent induction of pollutants
· All return system openings in the construction area should be covered with plastic
· If the system is operational during construction, temporary filters (with a MERV value of 8 as determined by ASHRAE 52.2, 2007) will be used and replaced as needed.  If possible, the system can be dampered off if an imbalance of the return air system does not create a greater problem
· The mechanical rooms will not be used a storage area
· Differs and duct will be protected in most cases where the above measures are implemented
· When the system can be turned off, diffusers and windows shall be sealed in plastic
· During a demolition phase, consideration will be given to cleaning the ducts and associated equipment.  This will be determined by a visual inspection

2.3 Source Control
This section should be considered in new construction.  Low VOC material shall be used for installation when possible.

· If odors in the pathway become present, measures will be taken to eliminate odors such as
· Adding ventilation with fans with 100% outside air when climate conditions allow 

· Switching from diesel to bottled gas

· Using electric equipment when visible
· Turing off engines when not in use
· If construction is being performed in a covered area, ventilation techniques will be implemented, such as portable exhaust fans to circulate fresh are through the covered area
· If ventilation to the exterior of the building is not achievable; a local recirculation of air through a portable air cleaner may be used
· When VOC emissions are present, the following should be considered as well as the above outlined techniques

· Containers of wet product should be kept closed as much as possible
· Waste materials which can release odor or dust should be covered, sealed, or removed and disposed of properly

· A surface which emits an odor could be controlled by covering or ventilation is possible
· The following are pathway interruption alternatives if the above can’t be achieved:
· Create a depressurized work area by adjusting the balance of the existing HVAC system and exhaust systems or installing portable exhaust fans
· Pressurize occupied space by increasing the supply air and or reduce the return air in the building
· Erect barriers to contain construction areas such as dust curtains or if needed for large scale construction or demolition, create a negative work area with exhaust to the outside of the building.
· Relocate pollutant sources if equipment is in a critical pathway.  Example-If a roofing kettle is located near a fresh air intake, the kettle should be moved away from intake so as to reduce odors from entering the occupied areas.

· Temporarily seal the building if contaminates are being exposed to occupants.  This should only be done if all of the above suggestions have been exhausted
2.4 Additional Housekeeping 
           This section will give additional housekeeping ideas to maintain excessive dust during cleaning stages
· Suppress dust with wetting agents or sweeping compounds
· Increase the frequency of cleaning
· Use more effective dust collection methods such as damp rags, wet mops, or vacuum equipment

· Remove spills excess applications of solvent containing products as soon as possible
· Keep work area as dry as possible by removing accumulated water
· Protect porous materials such as insulation from exposure to moisture
· All coils, air filters and fans should be cleaned prior to the commissioning, testing and balancing of the equipment
2.5 - Scheduling
2.5.1 - Sequencing Finish Applications

Finish Applications

· The installation and application of finishes will be scheduled to prevent porous materials from acting as “sinks” for the storage and subsequent release of contaminants emitted from wet-applied finishes and other high off‐gassing materials.

Procedures: The following sequencing procedures will be coordinated by the IAQ Representative:
· Carpet and carpet tiles will be removed from their packaging 24 to 72 hours prior to their installation and stored in ventilated areas away from acoustical ceiling tiles (and away from spaces where ceiling tiles have been installed). Only low‐VOC adhesives will be used for carpet installation.

· Caulks, sealants, and joint fillers will be applied prior to installing carpets or acoustical ceiling tiles.

· Painting of interior walls, soffits, doors, frames, etc. (with the exception of touch‐up work) will occur prior to installing carpets or acoustical ceiling tiles.

· Painted areas will be allowed a minimum of 48 hour drying period before carpets or acoustical ceiling tiles are installed. Only low‐VOC paints and primers will be used.

· Where feasible, a primer coat of paint will be applied to gypsum wallboard prior to the application of caulks, sealants, and joint fillers.

· Custom architectural millwork items will be finished off‐site and delivered to the site after a minimum 48 hour curing period.

· Fabric‐covered systems furniture panels and upholstered furniture will be installed after all other finish work is complete, and after flush‐out is complete.
3.0 Managing the construction process 

The process will involve all parties that will be exposed to dust or odor.  Meetings will be held by XXXXX to discuss issues and concerns. 
3.1 Identify all potential sources of odor and dust

3.1.1 - Any product which may create odor or dust during the construction process or clean-up process

3.1.2 - Any equipment which will produce combustion products or other detectable emissions

· Waste materials which are being transported or stored

· Any existing building material which will be disturbed

3.2 - Locate occupied areas potentially affected by the project.  This can be determined with knowledge of:
· Specific building areas used by construction workers
· HVAC zones receiving recirculated air from construction site

· Areas adjacent to sources of odor and dust

· Other pathways such as stairwells or elevator shafts

3.3 - Identify construction activities likely to produce detectable odor or dust in occupied areas.  Based on the findings from Step One and Step Two, only some sources may be detectable in critical areas

3.4 - Classify potential IAQ problems by severity.  
Worst case scenarios should generally be assumed when evaluating potential hazards.  Based on information from assessing odor and dust concerns, three categories should be considered
· Class 1-These are air pollutants expected to have only a nuisance impact on exposed occupants.  Health effects should only occur in the case of very sensitive individuals.  An example is a small-scale wall relocation that will produce only small amounts of dust which contain no recognized hazards such as asbestos, lead, etc.

· Class 2-These are air pollutants which could cause a moderate but temporary health impact in some workers.  An example is dust and odor from the removal and replacement of carpet or demolition of multiple walls and ceilings

· Class 3-These are more hazardous air pollutants which could cause severe, acute, or chronic illness.  Examples include disturbance of products of combustion, asbestos fibers, heating of roof tar, and application of enamel paint, mixing of epoxy resins, non-vented operation of gasoline or diesel-powered equipment, and dust from lead based paint.
3.5- Identify available control options.

The main focus is to eliminate or control the release of dust or odors into occupied work spaces.  The stringency of control required should be based on the above hazard classifications.  All available controls should be considered for planning purposes including

· Protection of HVAC systems

· Substitution of lower emitting products
· Modifications of equipment for lower emissions

· Local exhaust or air cleaning

· Covering or sealing emissions

· Pressurizing occupied space

· Erecting barriers

· Relocating sources
· Temporarily sealing off outside sources

· Dust suppression

· Increasing cleaning frequency or efficiency

· Vacating buffer zone around work sites

· Restricting work to off-hours

· Removing hypersensitive individuals

4.0 - Quality Control
Once foreseen problems have been identified, as outlined in Section 2.0 Control Measures, the next step is maintaining quality control.  The following outline is a guideline in quality control:

4.1 IAQ Standards
4.2 Surveillance Criteria

4.3 Enforcing Specifications

4.4 Project Documentation
4.5 Flush out 

4.1 - IAQ Standards-
Construction dust and odors will be controlled by the following.  Most of these issues will be assessed by inspection.

· Maintain both mechanical equipment and building surfaces in reasonable sanitary conditions

· Isolate significant emission sources from occupied space
· Control major sources of contamination promptly
· Conduct operations, maintenance, and construction activity to minimize exposures

4.2 - Surveillance Criteria-The following is a list of IAQ indicators for identifying changes in building conditions
· Visible haze in the air

· Visible accumulation of dust on exposed surfaces

· Staining from mold or soot on surfaces

· Observing dust or haze movement to an occupied area

· In addition to documenting IAQ indicators, inspections of control     measurements must also be completed.

· Workers have been moved from critical area

· Low-emitting products are being used

· Frequent housekeeping is being performed to prevent dust accumulation

· HVAC protection measures are being followed

· Dust barriers are properly installed

· Portable fans are being used

· Water leaks, spills, and other sources of moisture are being limited and cleaned up.

· Precautions on MSDS or product labels are being followed

· Porous materials are being protected from moisture-when porous materials become damp, they must be dried within a few hours.  If materials do not dry within a couple hours, the materials must be replaced
4.3-Enforcing Specifications
Education of construction personnel will be the first step in enforcing IAQ.  This will be done by meeting with construction personnel when they arrive on site to start work. 

4.4 - Project Documentation 

All inspections must be documented.  General Inspection Checklist is to be used for job site inspections.  Pictures of implemented IAQ controls shall be taken.
4.5 – Flush-out

4.5.1 – Replace all filtration media at the completion of construction with a MERV value of 8 as determined by ASHRAE 52.2-2007.
5 - Air Quality Testing

The following procedures address the requirements of LEED Credit EQ‐4: Indoor Air Quality Assessment
5.1 - The Owner’s Representative and Owner’s Commissioning Agent will be responsible for coordinating and documenting the baseline IAQ testing after construction ends and prior to occupancy.

· After completing and cleaning out the building, perform baseline IAQ testing prior to occupancy using testing protocols consistent with the United States Environmental Protection Agency Compendium of Methods for the Determination of Air Pollutants in Indoor Air.

· All testing will be conducted prior to occupancy, during normal occupied hours, with the building ventilation system operating on a normal schedule with an outside air flow rate of 14,000 cfm for the occupied mode for the duration of the air testing.

· All interior finishes will be installed prior to air testing.

· Sampling locations will be designated for each portion of the building served by a separate ventilation system; two sampling points per floor area including areas with the least ventilation and greatest presumed source strength.

· Air samples will be collected between 3 to 6 feet from the floor to represent the breathing zone of occupants over a 2‐hour period.

Testing will be performed and documented noting that the maximum contaminant concentrations listed below are not exceeded. If the maximum contaminant concentrations are exceeded, additional flush‐out with outside air will be performed at each sampling point where concentration limits are exceeded. Retesting will be performed to document that concentration levels have been met.
o Formaldehyde





 50 parts per billion

o Particulates





 (PM10) 50 micrograms per cubic meter

o Total Volatile Organic Compounds (TVOCs) 
500 micrograms per cubic meter

o 4‐Phenylcyclohexene (4‐PCH) 


6.5 micrograms per cubic meter

o Carbon Monoxide (CO) 



9 parts per million and no greater than

2 parts per million above outdoor levels
5 – Smoking On Site
The use of tobacco products is prohibited inside the building and within 25 feet (8 meters) of the building entrance during construction.
5.1 – Place signage around the site communicating the smoking policy.

5.2 – Communicate smoking policy to all contractors and sub-contrators
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