APPENDIX D

DRAFT OF INDOOR ENVIRONMENTAL QUALITY COMMISSIONING POLICY

(This is a copy of the University of Florida Indoor Environmental Quality Commissioning policy reprinted with permission.)
INDOOR ENVIRONMENTAL QUALITY COMMISSIONING
for New Construction and Renovationxe "Renovation"
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I.
Introduction

Effective management of indoor environmental quality (IEQ) in buildings is essential to the maintenance of occupant health and satisfaction. Commissioning is an important part of this management. At the University of Florida, commissioning is the verification of ventilation design intent, and the development of an IEQ profile for the building describing the building structure, activities, occupancyxe "Occupancy", and environmental parameters.  The IEQ commissioning process begins at the project design phasexe "Design Phase", and continues through warranty completion. This process assists building occupantsxe "Building Occupants", architects, and engineers in establishing a standard for acceptable IEQ, and in controlling the liabilities associated with building related illness and sick building syndrome.  Buildings at the University of Florida are used for wide variety of purposes. Therefore, this IEQ Commissioning policy should be considered minimum recommendations only. This policy is not designed to assure adequate IEQ in all situations; this is the responsibility of the design team.
II.
Design Phase

To ensure the building provides acceptable IEQ, the design teamxe "Design Team" must document: design conditionsxe "Design Conditions" both indoor and outdoor; occupancyxe "Occupancy", usage and schedule assumptionsxe "Schedule Assumptions"; internal load assumptionsxe "Internal Load Assumptions"; zoning descriptionsxe "Zoning Descriptions"; ventilation requirementsxe "Ventilation Requirements"; envelope requirementsxe "Envelope Requirements"; and ventilation equipment sizing calculationsxe "Equipment Sizing Calculations" and criteria. The design team must then specify systems, equipment, and materials that will provide for the design intent.


Following are specific minimum requirements for system components and design criteria in relation to IEQ. Adherence to these criteria will assist in the elimination of common indoor environmental problems. Building ventilation systemxe "Ventilation System"s shall be designed with the intent of meeting or exceeding these minimum requirements.

Outdoor Air
	PRIVATE 


PRIVATE 

Object
	Minimum Distance in feet to Air Intakexe "Air Intake"

xe "Minimum Distance In Feet To Air Intake"

	Roofxe "Roof" or gradexe "Grade"
	0.75

	Mantlesxe "Mantles" or ledgesxe "Ledges"
	3

	Drivewayxe "Driveway"
	10

	Landscaped gradexe "Landscaped Grade"

xe "Grade"
	10

	Exhaust and vent outletsxe "Exhaust And Vent Outlets"
	12

	Cooling Towersxe "Cooling Towers"
	15

	Street or highway
	25

	Standing traffic 
	50

	Garbage Storagexe "Garbage Storage" Areaxe "Garbage Storage Area"
	50


Table 1
1
The project site and adjacent areas shall be surveyed for sources of contamination that may make the outside air unacceptable for use indoors with respect to odor and sensory irritation. 

Consideration must be given to the location of fresh air intakes to prevent introduction of pollutants to the building’s air supply.  Maximal distance from pollutant sources is ideal. At minimum, fresh air intakes shall be located away from potential sources of pollutants as shown on Table 1.

Design planning must also ensure the building does not introduce any of the objects listed on Table 1 within the minimum distance to air intakes for existing buildings.  Outside air intakes shall be protected from rain entrapment through the use of louvers, mist-eliminators or rain hoods. Outside air intakes shall be covered with bird screening with openings between ¼ and ½ inch.


Outside air shall be provided in accordance with ASHRAE Standard 62-1989 to the occupied zone(s)xe "Occupied  Spaces" for dilution ventilation. As an alternative, outdoor air may be supplied as indicated in Table 6.1b of the August, 1996 public review draft of BSR/ASHRAE Standard 62-1989R. This outdoor air must be well mixed with return airxe "Return Air" in the supply duct. 


Modulated damper systems for outside air shall account for occupancy, or must be provided with mechanical stops in order to provide this minimum amount of outside air at all times. 


Mechanical Equipment


Pleated type extended surface air filters with a minimum dust spot rating of 60% as outlined in ASHRAE standard 52-76 must be utilized. The filter cells must be sealed to prevent infiltration of by-pass air. Air handler fan housingsxe "Fan Housings" must have a hard surface with no internal lining. 


Condensate pans located under coils must be stainless steel and double wall insulated construction. They shall be pitched and tapered to prevent water stagnation. Pan drains must be connected to a trapped drain line plumbed to the sanitary sewer system. The condensate pans for air handlers must be designed for easy access and maintenance. 


Provide sufficient clearance on all sides of equipment to perform maintenance activities. Install walkways around elevated equipment.


Economizer systems must provide for dehumidification of the air. System controls shall sense space humidity and initiate cooling for dehumidification as necessary during periods when there is no sensible cooling load.


Duct Systems


Duct work utilized for supply, return, or outside air must have a hard internal surface with no internal lining.  The supply and return duct system must be constructed in a manner to be considered a sealed duct with a leakage rate of less than 3%. 


Flexible duct may only be used in lengths less than four feet to make the connection to diffusers.  


The cavity space above ceiling tiles and below the deck of the roof or floor above shall not be utilized as an air supply or return plenum.


Diffusers on supply air lines are very important with regard to thermal comfort and effective contaminant control.  The number, design and location of these devices must be calculated by a licensed professional HVAC engineer. Diffusers must be installed to be easily removed and replaced for cleaning and service. 

Troffer type diffusers at the diffuser/light fixture interface are prohibited.  Any system which is known to produce gross short circuiting between supply and return systems is prohibited. Supply and return diffusersxe "Diffusers" shall not be located on the end of a duct run.  Instead, branches should be used near the end of a run.


HVACxe "Hvac"

xe "HVAC" Controls

xe "HVAC Controls"

Manual damper controlsxe "Manual Damper Controls" utilized for balancingxe "Balancing" the supply and return ducts must be locked or fixed in place, and marked with indelible ink or paint after final balance. Damper systemsxe "Damper Systems" designed to modulate must be designed for easy inspection and maintenance. 


Thermostatsxe "Thermostats" shall not be located outside the occupied spacexe "Occupied Space"

xe "Occupied  Spaces". Temperature control zonesxe "Temperature Control Zones" shall not combine areas with very different heating and/or cooling loads. Thermostats shall not be located where they are subject to drafts, direct sunlight, or heat from nearby equipment.


Ventilation Requirementsxe "Ventilation Requirements"

Spaces utilized for lunch/break roomsxe "Lunch/Break Rooms", loungesxe "Lounges", reprographics areasxe "Reprographics Areas", kitchen areasxe "Kitchen Areas" and the like must be isolated from the return airxe "Return Air" system, and provided with exhaustxe "Exhaust" airxe "Exhaust Air" of adequate quantity to remove the generated odorsxe "Odors"

xe "Odor And Sensory Irritation", and provide negative pressurexe "Negative Pressure" relative to surrounding office or reception areas. 


Local exhaustxe "Local Exhaust"

xe "Exhaust" ventilation systemxe "Ventilation System"s must be designed utilizing a recent version of the American Conference of Governmental Industrial Hygienistsxe "American Conference Of Governmental Industrial Hygienists"' Industrial Ventilation, a Manual of Recommended Practicexe "INDUSTRIAL VENTILATION, A Manual Of Recommended Practice".


A space which is serviced by a local exhaustxe "Local Exhaust"

xe "Exhaust" system must be provided with 100% conditioned outside make up airxe "Make Up Air". An interlock systemxe "Interlock System" must be provided between the exhaust fanxe "Exhaust Fan" switch and the make up air system. Untreated auxiliary airxe "Auxiliary Air" is permitted for laboratory hoodsxe "Laboratory Hoods"

xe "Hoods" and similar devices where there is minimal mixing of the auxiliary and general ventilation air.

Indoor Environmental Quality Parametersxe "Indoor Environmental Quality Parameters"

There are specific parameters which experience has shown to be reliable predictors of occupant comfort in a building. Prior to occupancyxe "Prior To Occupancy"

xe "Occupancy"

xe "Pre©Occupancy", the ambient formaldehydexe "Formaldehyde" level in the building air shall not exceed 0.05 ppm. The total volatile organic vaporxe "Total Organic Vapor"

xe "Organic Vapor" level shall not exceed 300 micrograms per cubic meter. The inhalable dustxe "Dust" level shall not exceed 25 micrograms per cubic meter.

	PRIVATE 


PRIVATE 
Parameter
	Maximum Limit

	Carbon Dioxidexe "Carbon Dioxide"
	800 ppm

	Carbon Monoxidexe "Carbon Monoxide"
	6 ppm

	Radonxe "Radon"
	2 pCi/L

	Relative Humidityxe "Relative Humidity"
	30% - 60%

	Drybulb Temperaturexe "Drybulb Temperature"
	69 - 79º F

	Bacteriaxe "Bacteria"
	 outdoor result

	Fungixe "Fungi"
	 outdoor result


Table 2

2
Subsequent to occupancyxe "Subsequent To Occupancy"

xe "Occupancy", measurements of the  parameters in Table 2 shall be made. In designing the building, systems and materials shall be selected with these parameters in mind.

These limits shall not be exceeded any time from occupancyxe "Occupancy" to warranty completion. Exceeding these limits will be considered evidence the building systems are not meeting design intent.


Furnishings, Flooring and Finishes

Consideration must be given to outgassing of volatile organics in selecting these items. Low emission materials shall be selected whenever possible. Use of materials without regard for outgassing of chemicals may result in delay in  building acceptance due to an elevated total volatile organic compound levels.


Miscellaneousxe "Miscellaneous"

The safety release on chillers, hot water tanks and other systems must be plumbed to the outdoors, or to floor drains in the mechanical room.


Floor drains must have trap primers to maintain water seal.


Cooling towers, including water treatment injection and monitoring equipment, xe "Cooling Towers" must be designed for easy maintenance to insure that they do not become a breeding area for pathogenic bacteriaxe "Pathogenic Bacteria"

xe "Bacteria", excessive moldxe "Mold" or algaexe "Algae".


Exhaust stack discharge heightxe "Exhaust Stack Discharge Height" must be in accordance with the American Conference of Governmental Industrial Hygienistsxe "American Conference Of Governmental Industrial Hygienists"’ INDUSTRIAL VENTILATION, a Manual of Recommended Practice.

Roof access is to be provided by adequate openings with stairs, not ladders.


Auxiliary power generator exhaust stacks shall be located away from air intakes for the planned and existing buildingsxe "Existing Buildings".


The overall building pressure differential must be slightly positive or neutral in relation to the outside atmosphere. Laboratories, animal holding facilities, and other areas likely to produce odors are to be neutral or slightly negative relative to hallways and office areas.

III.
Construction Phase

Many important steps in the commissioning process for IEQ occur during the construction phasexe "Construction Phase". Omission of these steps can result in problems and added costs at building acceptance, and in future maintenance efforts. This section discusses requirements for general construction and for renovation of occupied buildingsxe "Occupied Buildings".


General

Warehoused and stored materialsxe "Warehoused And Stored Materials" must be protected from moisturexe "Moisture" and microbial growthxe "Microbial Growth". Installed materials must be protected from dustxe "Dust", insectxe "Insect", vertebratexe "Vertebrate", moisture and microbial contaminationxe "Microbial Contamination". Air handling equipmentxe "Air Handling Equipment", including duct workxe "Duct Work", which becomes contaminated during construction must be cleaned or replaced prior to start-up. All water damaged materialsxe "Water Damaged Materials" are to be discarded and replaced.


Ducted supply air systems shall not be operated without the filters in place. Filters used in air handling equipment operating during construction shall have a minimum dustxe "Dust" spot rating of 80-85% as outlined in ASHRAE standard 52-76.

Start-up

The startup sequence for the ventilation system shall be:


1.
Makeup Air (to provide pressurization)


2.
Air conditioning (to dehumidify)


3.
Exhaust (for moisture/Odor Removal)


The contractor shall energize, operate and maintain HVAC equipment before the interior finishes are installed. After the building or room is fully weatherized and before interior finishes are applied, the HVAC system shall be operated 24 hours per day for a minimum of 3 days, until a constant temperature (73 - 77( F) and a constant humidity (56 - 60%) can be demonstrated.


The HVAC system will remain in 24-hour operation throughout the installation of finishes and until occupancy.


Air balancingxe "Balancing" per ANSI/ASHRAE 111-1988 or equivalent must be performed by a person competent to do the work. Air flow ratexe "Air Flow Rate" at each supply outletxe "Supply Outlet", return grill, and outdoor air intake to each ventilation system shall be ±5% of design.


Testing of condensation drain pans and drains must be carried to assure proper slope and drainage to prevent collection of stagnant water.  This testing should be performed with the fan on when the fan is located downstream of the pan.  The fan should be off when it is located upstream of the pan. 


A pan filled with water to ½ inch or greater over the entire surface should drain in three minutes or less, and leave no puddles greater than 2 inches in diameter and 1/8 inch in depth.


For units with fans located downstream of the pan, check to see that the water seal is maintained in the trap with the fan operating.


Renovationxe "Renovation" and Occupied Adjacent Spacesxe "Occupied Adjacent Spaces"

xe "Occupied  Spaces"

Renovation areas and occupied areas shall be separated with solid, full height barriers. These barriers shall be acoustically sealed.


The air handling units shall be adjusted to provide a slight positive pressurexe "Positive Pressure" in the occupied spaces relative to the construction space. No return air shall be drawn from the construction space. Filters used in air handling equipment operating during construction shall have a minimum dust spot rating of 80-85% as outlined in ASHRAE standard 52-76.


After the renovation has been completed, provide a complete system balancing to correct adjustments made during renovation.

IV.
Specific Samplingxe "Specific Sampling"

xe "Sampling"

In addition to the testing of equipmentxe "Testing Of Equipment" called for in the construction phasexe "Construction Phase", there are specific air quality samplingxe "Air Quality Sampling" requirements. These tests are generally carried out at substantial completion, one month subsequent to occupancyxe "Subsequent To Occupancy"

xe "Occupancy" and one month prior to warranty completionxe "Prior To Warranty Completion".


The sampling strategyxe "Sampling Strategy" is to be designed and performed under the supervision of an ABIHxe "ABIH"

xe "Abih" Certified Industrial Hygienistxe "Certified Industrial Hygienist" in coordination with the University of Florida Environmental Health and Safetyxe "Environmental Health And Safety" Department. Samplingxe "Sampling" techniquesxe "Sampling Techniques" can include reliable direct reading instrumentsxe "Direct Reading Instruments" or media analysisxe "Media Analysis" approved by Environmental Health and Safety. Colormetric tubesxe "Colormetric Tubes" are not acceptable. Sampling shall not be carried out without Environmental Health and Safety’s written approval of the sampling strategy.


Minimum samplesxe "Minimum Samples" per parameter shall be collected as indicated in this document, or as decided by Environmental Health and Safetyxe "Environmental Health And Safety". The sampling locationsxe "Sampling Locations" shall be selected in a manner to ensure equal distribution. Testingxe "Testing" must be conducted with the HVACxe "Hvac"

xe "HVAC" systems operating in their design modes, documented by prior test and balancexe "Test And Balance" approval.


Prior to occupancy, the ambient formaldehyde, total organic vapor and inhalable dust levels in the building air shall be tested. A minimum of three samples per air handling unit shall be collected. The maximum allowable concentrations for occupancy are 0.05 ppm for formaldehyde, and 300 micrograms per cubic meter for total volatile organ vapors. The inhalable dust level shall not exceed 25 micrograms per cubic meter.


At one month subsequent to occupancy, data logging devices shall be placed in the building to measure carbon dioxide level, relative humidity and dry-bulb temperature. These devices shall be placed in each occupied  ventilation zone.  Each device shall be left in each location for a minimum of 24 hours. Only data collected during days of typical building occupancy shall be considered. 

At one month prior to warranty completion, the carbon dioxide level, relative humidity and dry-bulb temperatures shall again be measured using data logging devices as described for the one month post occupancy.  In addition, sampling for viable mold and bacteria will be carried out.  These samples will be collected on media plates using an Anderson sampler or similar technique.  Three samples per zone, plus three outdoor samples will be collected. 


A summary of all sampling requirements is included in the appendix.

V.
Submittals

During the design, construction, occupancy and warranty phases there are specific document submittals required for the commissioning process. These documents shall be made available to Environmental Health and Safety through the project manager.


During the design phasexe "Design Phase", provide full scale drawingsxe "Drawings" and other information to indicate the following.


Design Criteria Presumptions

•
location of any unusual room uses 


•
location of any unusual heat loads 


A.
any special moisturexe "Moisture" loads


B.
room occupancy


C.
results of outside air evaluation


•
indoor conditions by seasonxe "Conditions By Season"

D.
air cleaning and filtration efficiencies for each air handling system


E.
assumed air change effectiveness, and how effectiveness was determined


F.
means by which the outside air can be measured and balanced


G.
narrative describing the design and operation of the ventilation system


H.
description of humidity controls 


Indicate By Zone

A.
outside airxe "Outdoor Air" provided in cfm or l/sec 


B.
return airxe "Return Air" provided in cfm or l/sec


C.
supply air provided in cfm or l/sec


D.
square footage of floor spacexe "Floor Space"

E.
thermostatxe "Thermostat"

xe "Thermostats" locations


F.
occupancyxe "Occupancy"

Diffusers and Grills

G.
indicate locations of supply diffusers


H.
show design intended supply air in cfm or l/sec per diffuser


I.
indicate locations of return air grills


J.
show design intended return air in cfm or l/sec per return grill


Balance Issuesxe "Balance Issues"

K.
show relative pressure relationships throughout building


L.
provide locations and description of sensorsxe "Sensors" used to adjust ventilation


M.
indicate control setpoints, including minimums for VAV systemsxe "VAV Systems"

N.
indicate hoods and local exhaust locations


O.
show design intended  hood or local exhaust in cfm or l/sec


Outsidexe "Outside" 

P.
locations of outside air intakes


Q.
locations of general building air exhaust, hood stacks and local exhaust


R.
indicate locations of roof drains and vent pipes


S.
indicate auxiliary power generator and exhaust location if applicable


T.
indicate loading dock and trash storage locations


Inside

U.
show anticipated locations of modular office partitions


This information should be provided to Environmental Health and Safety through the project manager at normal, regularly scheduled plan review events. 


Construction

During construction phase provide a copy of the test and balance (including duct leakage) and drain pan testing reports to Environmental Health and Safety through the project manager. These reports must be delivered prior to the pre-occupancy air quality testing. Copies of air quality testing and sampling reports shall be provided to Environmental Health and Safety through the project manager.

VI.
Summaryxe "Summary"

Adherence to this commissioning process will provide significant assistance in management of indoor environmental quality in University of Florida buildings. 


The commissioning process reinforces the need for building occupants and the design professionals to engage in early and meaningful dialogue about the intended building design. The commissioning mandated sampling not only assures a minimum level of compliance at building occupancy, it provides a baseline to use in comparison should problems arise in the future.


Questions concerning these requirements should be addressed to Environmental Health and Safety.

VII.
Appendix

PRIVATE 

Summary of Testing and Sampling Requirements
Summary of Testing and Sampling Requirements"

xe "Summary"

xe "Testing"

xe "Sampling"

xe "Testing And Sampling Requirements"

	PRIVATE 
When
	Type of Samplingxe "Type Of Sampling"

xe "Sampling"
	Acceptable
	Comment

	Start-up
	Ventilation Test and Balancexe "Ventilation Test And Balance"
	90% of design or greater
	required prior to pre-occupancyxe "Occupancy" samples

	Start-up
	Condensation drain pansxe "Condensation Drain Pans"
	3 minutes or less, no puddles over 2” diameter or 1/8”  depth
	

	Pre-Occupancyxe "Occupancy"
	formaldehydexe "Formaldehyde"
	< 0.05 ppm
	

	Pre-Occupancyxe "Occupancy"
	total volatile organic vaporxe "Total Organic Vapor"

xe "Organic Vapor"
	<300 micrograms per m3
	

	Pre-Occupancy
	inhalable dustxe "Dust"
	<25 micrograms per m3
	

	1 Month Post- Occupancyxe "Occupancy"
	Carbon Dioxidexe "Carbon Dioxide"
	<800 ppm
	collected as continuous 24 hour reading

	1 Month Post- Occupancyxe "Occupancy"
	Relative Humidityxe "Relative Humidity"
	30 - 60%
	collected as continuous 24 hour reading

	1 Month Post- Occupancyxe "Occupancy"
	Drybulb Temperaturexe "Drybulb Temperature"
	69( - 79( F
	collected as continuous 24 hour reading

	1 Month Post- Occupancyxe "Occupancy"
	Radonxe "Radon"
	<2.0 pCi/L
	

	1 Month Prior to Warranty Completionxe "Warranty Completion"

xe "Prior To Warranty Completion"
	Carbon Dioxidexe "Carbon Dioxide"
	<800 ppm
	collected as continuous 24 hour reading

	1 Month Prior to Warranty Completionxe "Warranty Completion"

xe "Prior To Warranty Completion"
	Relative Humidityxe "Relative Humidity"
	30 - 60%
	collected as continuous 24 hour reading

	1 Month Prior to Warranty Completionxe "Warranty Completion"

xe "Prior To Warranty Completion"
	Drybulb Temperaturexe "Drybulb Temperature"
	69( - 79( F
	collected as continuous 24 hour reading

	 1 Month Prior to Warranty Completionxe "Warranty Completion"

xe "Prior To Warranty Completion"
	Radonxe "Radon"
	<2.0 pCi/L
	

	1 Month Prior to Warranty Completionxe "Warranty Completion"

xe "Prior To Warranty Completion"
	Moldxe "Mold" and Fungixe "Fungi"
	< 1/3 outside
	

	 1 Month Prior to Warranty Completionxe "Warranty Completion"

xe "Prior To Warranty Completion"
	Bacteriaxe "Bacteria"
	< 1/3 outside
	


PRIVATE 
Summary of Submittal Scheduletc  \l 3 "Summary of Submittal Schedule"

xe "Summary"

xe "Summary Of Submittal Schedule"
	PRIVATE 
Project Stage
	Submittal Required
	Comment

	Design
	design criteria, drawingsxe "Drawings" and narratives as described
	submitted at times of project reviews

	Design
	results of outdoor air quality evaluationxe "Air Quality Evaluation"
	

	Construction/Pre-Occupancyxe "Occupancy"
	copy of  test and balancexe "Test And Balance" report
	

	Construction/Pre-Occupancyxe "Occupancy"
	copy of drain pan testxe "Drain Pan Test" report
	

	Construction/Pre-Occupancyxe "Occupancy"
	formaldehydexe "Formaldehyde" and total organic vaporxe "Total Organic Vapor"

xe "Organic Vapor" sampling reportsxe "Sampling Reports"

xe "Reports"
	

	Post Occupancyxe "Post Occupancy"

xe "Occupancy"

xe "Post© Occupancy"
	1 month post occupancyxe "Post Occupancy"

xe "Occupancy" sampling reportsxe "Sampling Reports"

xe "Reports"
	

	Prior to Warranty Completionxe "Warranty Completion"
	sampling results collected 1 month prior to warranty completion
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