SECTION 01 5721
INDOOR AIR QUALITY CONTROLS
PART 1 GENERAL
1.01 SECTION INCLUDES
A.

Construction procedures to promote adequate indoor air quality after construction.

B.

Building flush-out after construction and before occupancy.

C.

Testing indoor air quality before commencement of construction; existing building areas only.

D.

Testing indoor air quality after completion of construction.

1.02 PROJECT GOALS
A.

Dust and Airborne Particulates: Prevent deposition of dust and other particulates in HVAC
ducts and equipment.
1. Cleaning of ductwork is not contemplated under this Contract.
2. Construction Manager shall bear the cost of cleaning required due to failure to protect
ducts and equipment from construction dust.
3. Establish condition of existing ducts and equipment prior to start of alterations.

B.

Airborne Contaminants: Procedures and products have been specified to minimize indoor air
pollutants.
1. Furnish products meeting the specifications.
2. Avoid construction practices that could result in contamination of installed products leading
to indoor air pollution.

1.03 REFERENCE STANDARDS
A.

ASTM D5197 - Standard Test Method for Determination of Formaldehyde and Other Carbonyl
Compounds in Air (Active Sampler Methodology); 2009.

B.

CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions From Indoor Sources Using Environmental Chambers; California Department of
Public Health; v1.1, 2010.

C.

EPA 600/4-90/010 - Compendium of Methods for the Determination of Air Pollutants in Indoor
Air; April 1990.

D.

EPA 625/R-96/010b - Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air; Jan-99.

E.

SMACNA (OCC) - IAQ Guidelines for Occupied Buildings Under Construction; 2007.

1.04 DEFINITIONS
A.

Adsorptive Materials: Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile,
fabrics, fibrous insulation, and other similar products.

B.

Contaminants: Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as
specified.

C.

Particulates: Dust, dirt, and other airborne solid matter.

D.

Wet Work: Concrete, plaster, coatings, and other products that emit water vapor or volatile
organic compounds during installation, drying, or curing.

1.05 SUBMITTALS
A.

See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.

Also See Section 01 3523 - Owner Safety Requirements.

C.

Also See Section 01 3533 - Infection Control and Risk Assessment Procedures.

D.

Indoor Air Quality Management Plan: Describe in detail measures to be taken to promote
adequate indoor air quality upon completion; use SMACNA (OCC) as a guide.
1. Submit not less than 60 days before enclosure of building.
2. Identify potential sources of odor and dust.
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3.
4.
5.
6.
7.

Identify construction activities likely to produce odor or dust.
Identify areas of project potentially affected, especially occupied areas.
Evaluate potential problems by severity and describe methods of control.
Describe construction ventilation to be provided, including type and duration of ventilation,
use of permanent HVAC systems, types of filters and schedule for replacement of filters.
Describe cleaning and dust control procedures.

E.

Interior Finishes Installation Schedule: Identify each interior finish that either generates odors,
moisture, or vapors or is susceptible to adsorption of odors and vapors, and indicate air
handling zone, sequence of application, and curing times.

F.

Duct and Terminal Unit Inspection Report.

G.

Air Contaminant Test Plan: Identify:
1. Testing agency qualifications.
2. Locations and scheduling of air sampling.
3. Test procedures, in detail.
4. Test instruments and apparatus.
5. Sampling methods.

H.

Air Contaminant Test Reports: Show:
1. Location where each sample was taken, and time.
2. Test values for each air sample; average the values of each set of 3.
3. HVAC operating conditions.
4. Certification of test equipment calibration.
5. Other conditions or discrepancies that might have influenced results.

PART 3 EXECUTION
2.01 CONSTRUCTION PROCEDURES
A.

Prevent the absorption of moisture and humidity by adsorptive materials by:
1. Sequencing the delivery of such materials so that they are not present in the building until
wet work is completed and dry.
2. Delivery and storage of such materials in fully sealed moisture-impermeable packaging.
3. Provide sufficient ventilation for drying within reasonable time frame.

B.

Begin construction ventilation when building is substantially enclosed.

C.

When working in a portion of an occupied building, prevent movement of air from construction
area to occupied area.

D.

Do not store construction materials or waste in mechanical or electrical rooms.

E.

Prior to use of return air ductwork without intake filters clean up and remove dust and debris
generated by construction activities.
1. Inspect duct intakes, return air grilles, and terminal units for dust.
2. Clean plenum spaces, including top sides of lay-in ceilings, outsides of ducts, tops of pipes
and conduit.
3. Clean tops of doors and frames.
4. Clean mechanical and electrical rooms, including tops of pipes, ducts, and conduit,
equipment, and supports.
5. Clean return plenums of air handling units.
6. Remove intake filters last, after cleaning is complete.

F.

Do not perform dusty or dirty work after starting use of return air ducts without intake filters.

G.

Use other relevant recommendations of SMACNA (OCC) for avoiding unnecessary
contamination due to construction procedures.

2.02 BUILDING FLUSH-OUT
A.

Construction Manager's Option: Either full continuous flush-out OR satisfactory air contaminant
testing is required, not both.

B.

Perform building flush-out before occupancy.
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C.

Do not start flush-out until:
1. All construction is complete.
2. HVAC systems have been tested, adjusted, and balanced for proper operation.
3. Inspection of inside of return air ducts and terminal units confirms that cleaning is not
necessary.
4. New HVAC filtration media have been installed.

D.

Building Flush-Out: Operate all ventilation systems at normal flow rates with 100 percent
outside air until a total air volume of 14,000 cubic feet per square foot of floor area has been
supplied.
1. Obtain Owner's concurrence that construction is complete enough before beginning
flush-out.
2. Maintain interior temperature of at least 60 degrees F and interior relative humidity no
higher than 60 percent.
3. If additional construction involving materials that produce particulates or any of the
specified contaminants is conducted during flush-out, start flush-out over.
4. If interior spaces must be occupied prior to completion of the flush-out, supply a minimum
of 25 percent of the total air volume prior to occupancy, and:
a. Begin ventilation at least three hours prior to daily occupancy.
b. Continue ventilation during all occupied periods.
c. Provide minimum outside air volume of 0.30 cfm per square foot or design minimum
outside air rate, whichever is greater.

E.

Install new HVAC filtration media after completion of flush-out and before occupancy or further
testing.

2.03 AIR CONTAMINANT TESTING
A.

Construction Manager's Option: Either full continuous flush-out, or satisfactory air contaminant
testing is required, not both.

B.

Perform air contaminant testing before starting construction, as base line for evaluation of
post-construction testing.

C.

Perform air contaminant testing before occupancy.

D.

Do not start air contaminant testing until:
1. All construction is complete, including interior finishes.
2. HVAC systems have been tested, adjusted, and balanced for proper operation.
3. New HVAC filtration media have been installed.

E.

Indoor Air Samples: Collect from spaces representative of occupied areas:
1. Collect samples while operable windows and exterior doors are closed, HVAC system is
running normally as if occupied, with design minimum outdoor air, but with the building
unoccupied.
2. Collect samples from spaces in each contiguous floor area in each air handler zone, but
not less than one sample per 25,000 square feet; take samples from areas having the
least ventilation and those having the greatest presumed source strength.
3. Collect samples from height from 36 inches to 72 inches above floor.
4. Collect samples from same locations on 3 consecutive days during normal business
hours; average the results of each set of 3 samples.
5. Exception: Areas with normal very high outside air ventilation rates, such as laboratories,
do not need to be tested.
6. When retesting the same building areas, take samples from at least the same locations as
in first test.

F.

Outdoor Air Samples: Collect samples at outside air intake of each air handler at the same time
as indoor samples are taken.

G.

Analyze air samples and submit report.

H.

Air Contaminant Concentration Limits:
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1.
2.
3.
4.
5.
I.

Formaldehyde: Not more than 27 parts per billion.
PM10 Particulates: Not more than 50 micrograms per cubic meter.
Total Volatile Organic Compounds (TVOCs): Not more than 500 micrograms per cubic
meter.
Chemicals Listed in CAL (CDPH SM) Table 4-1, except Formaldehyde: Allowable
concentrations listed in Table 4-1.
Carbon Monoxide: Not more than 9 parts per million and not more than 2 parts per million
higher than outdoor air.

Air Contaminant Concentration Test Methods:
1. Formaldehyde: ASTM D5197, EPA 625/R-96/010b Method TO-11A, or EPA 600/4-90/010
Method IP-6.
2. Particulates: EPA 600/4-90/010 Method IP-10.
3. Total Volatile Organic Compounds (TVOC): EPA 625/R-96/010b Method TO-1, TO-15, or
TO-17; or EPA 600/4-90/010 Method IP-1.
4. Chemicals Listed in CAL (CDPH SM) Table 4-1, except Formaldehyde: ASTM D5197, or
EPA 625/R-96/010b Method TO-1, TO-15, or TO-17.
5. Carbon Monoxide: EPA 600/4-90/010 Method IP-3, plus measure outdoor air; measure in
ppm; report both indoor and outdoor measurements.
END OF SECTION 01 5721
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