NOTE: This Appendix is a subsection of HVAC Design Manual for Hospital / Replacement Hospital / Ambulatory Care / Clinical Addition / Energy Center / Satellite Outpatient Clinic Projects, June 2001



3.22 TB CRITERIA 

(FOR SUSPECTED OR KNOWN INFECTIOUS TB (S/KI TB) PATIENT ROOMS AND RELATED AREAS AND CLINICAL MYCOBACTERIAL LABORATORIES).



3.22.1 GENERAL 



(a) The health care authorities at the medical center and/or the health care planners shall be responsible for classifying the specific medical center as a high or low incidence area and shall be responsible for determining the location, and quantity of specialized rooms which would be established for S/KI TB patients.



(b) The health care authorities at the medical center and/or the health care planners and Pathology shall be responsible for identifying BSL3 Clinical Mycobacterial Laboratories requiring special architectural and engineering controls in accordance with BSL3 biosafety guidelines recommended by Center for Disease Control (CDC) and National Institutes of Health (NIH).



3.22.2 REFERENCE DOCUMENTS 



(a) Center for Disease Control (CDC): "Guidelines for Preventing the Transmission of Mycobacterium Tuberculosis in Health-Care Facilities, 1994", MMWR Morbidity and Mortality Weekly Report, published by U.S. Department of Health and Human Services-Public Health Service.



(b) Program and Facility Planning for Tuberculosis Programs, August 18, 1995.



(c) CDC/NIH Publication "Biosafety in Microbiological and Biomedical Laboratories", 3rd Edition, May 1993.



3.22.3 POLICY AND PROCEDURES 



(a) Where the VA Design Criteria exceed the minimum requirements outlined in the CDC document, compliance with the VA Criteria is mandatory for all new facilities and major renovation projects. For existing facilities where compliance with the VA Criteria may not be feasible (or cost effective) due to the limitations of the configuration of the HVAC system, the minimum requirements outlined in the CDC document shall suffice.



3.22.4 BASIC DESIGN PARAMETERS 



3.22.4.1 Indoor design conditions in TB rooms and associated areas are listed in Table 3-5. 



Table 3-5 TB Criteria Indoor Design Conditions



ROOM OR AREA�SUMMER�WINTER���Db Degrees C (Degrees F)�RH (Percent)�Db Degrees C (Degrees F)�RH (Percent)��Ante Rooms�25 (78)�50�22 (72)�30��Isolation Rooms for s/KI TB patients�24 (76)�50�25 (78)�30��Bathrooms & Toilets�25 (78)�---�22 (72)�---��Treatment Areas�24 (76)�50�25(78)�30��Intensive Care Unit AFB (Acid Fast Bacilli)�22 (72)�50�25 (78)�30��TB Dental Operatory�24 (76)�50�25 (78)�30��TB Dialysis Room�24 (76)�50�25 (78)�30��Ambulatory Care Areas including Emergency Care and Waiting areas�24 (76)�50�25 (78)�30��Clinical Mycobacterial BSL3 Laboratories�24 (76)�50�22 (72)�30��

Notes: 



(1) These are design conditions and not operating limits. All thermostats shall be adjustable between 16 to 29 degrees C (60 to 85 degrees F) range. 



(2) The summer indoor design relative humidity shown above need not be maintained by any humidity control, either at the air terminal units or at the air handing units. These values merely represent design reference points and, in actual practice, would vary due to the predetermined air quantities and fluctuations in the internal heat loads. The winter indoor design relative humidity shall be maintained by a humidifier either at the air terminal unit or at the air handling unit, or both.



(3) Depending upon the weather conditions, winter humidification may be deleted from the air-handling unit serving non-patient areas. The decision to do so, however, shall be reviewed with and approved by the VA.



(4) Bathrooms and toilets do not require individual room temperature control in the cooling mode. Provide a terminal heating device and space temperature control in heating mode for exterior bathrooms/toilets.



(5) The following areas are designated as "TB Treatment Rooms" for the purpose of this criteria. They typically are spaces where procedures are performed and/or treatments are administered to the S/KI TB patients.



(a) Diagnostic Sputum Induction.



(b) Administration of Aerosolized Pentamidine (AP) Drug. This also includes other aerosol treatments, cough-inducing procedures, or aerosol-generating procedures.



(c) Bronchoscopy.



3.22.4.2 See Table 3-6 for supply air requirements:



Table 3-6 TB Criteria Supply Air Requirements



ROOM OR AREA�MINIMUM AIR 

CHANGES PER HOUR��Ante Rooms (recommended but not required for AFB Isolation Rooms)�12��Emergency Care Areas�12��Treatment Rooms�12��ICU AFB Isolation Rooms*�12��TB Dental Operatory�12��TB Dialysis Rooms�12��Isolation Rooms for treatment of S/KI TB patients�12��TB Radiology Rooms (One Required)�12��Clinical Mycobacterial Laboratories �12��

* Air changes/hour should include at least two outdoor air changes per hour.

�



NOTES:



(1) Outdoor air requirements do not need to be provided directly to room. They are normally provided at the air-handling unit. 



(2) If the room air is recirculated in ambulatory care areas, a minimum of 2 air changes per hour of outdoor air will be required.



(3) The supply air changes shall be increased as required to meet the demands of the cooling load.



(4) The minimum supply air for the anterooms shall not be less than 1.7 Cu M/Min (60 CFM). 



(5) For corridors in the immediate vicinity of the S/KI TB Isolation Rooms and TB treatment rooms, sufficient ducted supply air shall be provided to serve as a make-up air necessary to maintain negative pressure in TB patient rooms. Consequently, no exhaust or return air registers should be located in the corridors. The use of the corridor air as a make-up air for the toilets and other areas, adjoining to the corridors, is described in the following paragraph.



3.22.4.3 EXHAUST AIR SYSTEMS



(a) Following areas require 100 percent exhaust. The air supplied to these areas shall be exhausted outdoors through a dedicated exhaust system.



(1) Ante rooms



(2) S/KI TB Isolation Rooms



(3) TB Treatment Rooms



(4) TB Dental Operatory



(5) TB Dialysis Room



(6) TB Radiology Room 



(7) Clinical Mycobacterial BSL3 Laboratories



(b) In addition, all toilets, bathrooms, janitor closets, and locker rooms, associated with S/KI TB Isolation Rooms or treatment rooms, shall also be exhausted outdoors. 



3.22.4.4 Return Air Systems



(a) Following areas can utilize return air systems in lieu of 100 percent outdoor air system. A life cycle cost analysis shall be made to determine the most cost effective system.



(1) Unscheduled Ambulatory Care Areas, Emergency Care Areas, and associated Waiting Areas



(2) Scheduled Ambulatory Care Areas



(b) Air supplied to the ambulatory care area can be recirculated and returned back to the air handling unit provided the return air is recirculated through high efficiency particulate air (HEPA) filters.



(c) HEPA filters shall be installed at the air-handling unit only. HEPA filters installed in branch return air ducts will create air-balancing problems.

 

(d) Germicidal UV Irradiation: The use of UV lamps in the return air ducts is optional. It is not a requirement by CDC. The effectiveness of UV lights is discussed in the CDC document. It is important that staff and patients are protected from possible injury from the UV irradiation, and the equipment be properly maintained.  



3.22.4.5 AIR PRESSURIZATION: The following areas shall be maintained under negative pressure of at least 0.025 mm (0.001 inch) of water by exhausting 10 percent more air than the air supplied to them. 



(a) Anterooms



(b) AFB Isolation Rooms 



(c) Treatment Rooms



(d) TB Radiology Room 



(e) TB Dental Operatory



(f) TB Dialysis Room



(g) Clinical Mycobacterial BSL3 Laboratories



(h) Note the following:



(1) The use of the anteroom is not mandatory for S/KI TB isolation rooms. However, S/KI TB isolation rooms are often entered frequently and the use of anterooms minimize the potential for droplet nuclei (airborne infectious particles) spreading to the adjoining areas. The need for anterooms should be discussed with the medical center.



(2) It is important to distinguish between the S/KI TB isolation rooms and conventional isolation rooms with required reverse isolation capability. With reverse isolation capability, the direction of air flow and the air pressure and the patient rooms can be changed from positive to negative with a change in the selector switch. S/KI TB Isolation rooms are to remain under negative pressure at all times. S/KI TB patients shall not be treated in a positive pressure environment.



(3) While conventional isolation room exhaust fans are required to be on emergency power, CDC does not require TB isolation room exhaust fans to be on emergency power. Therefore, consult the medical center staff for providing emergency power for exhaust systems serving inpatient TB patient rooms and some of the ambulatory care rooms designated for management of TB patients. The potential risks to relative priority of other functions covered by the emergency power should be carefully evaluated when considering costly emergency power system expansion. 



3.22.4.6 AIR DISTRIBUTION: The air distribution system for S/KI TB isolation rooms and TB treatment rooms shall be designed to ensure that the air distribution patterns have the following characteristics:



(a) The supply air flows towards the patient beds or treatment tables and not towards corridors or adjacent areas.



(b) The exhaust air registers are located close to the patient.



(c) CDC requires that the negative pressure in the room should be monitored daily while the room is being used for TB isolation. This could be as simple as periodic measurement of the direction of air flow direction using simple procedures such as flutter strips or small amounts of smoke, or can utilize more elaborate pressure sensors. As a minimum we recommend that the exhaust fan be monitored with an airflow switch such that alarms are sent to a central location, such as the engineering control center (ECC) or nurses station if the fan stops. However the monitoring is accomplished, it should be documented regularly with records maintained for a reasonable length of time. VAMC staff should use their judgment to determine if more elaborate monitoring systems are required for their application. 



3.22.5 AIR HANDLING SYSTEMS (EXISTING AND NEW FACILITIES)



3.22.5.1 EXISTING FACILITIES



3.22.5.1.1 All AIR SYSTEMS: The S/KI TB isolation rooms and TB treatment rooms should be located in existing facilities only where "all air" types of HVAC systems are installed, provided these systems operate 24 hours a day including the following:



(a) The existing HVAC systems have adequate spare capacity to meet the increased demand for the supply and outdoor air volumes. Components, such as supply air fan, motor, cooling and heating coils, and the elements of the air distribution system, should be closely reviewed and revised, as necessary, to meet the new duty conditions.



(b) Individual room temperature control is required for each patient room and treatment room. For the ambulatory care areas (emergency rooms and waiting areas etc.), individual room temperature control is desirable, but not mandatory.



3.22.5.1.2 FAN COIL UNITS: The S/KI TB isolation rooms and TB treatment rooms and waiting areas for S/KI TB patients shall not be located in areas utilizing fan coil units because of the following reasons:



(a) Recirculation of room air will make it difficult to control droplet nuclei.



(b) The periodic removal and replacement of air filters, installed in fan coil units, could be an additional source of contamination. These filters are inefficient for preventing the spread of droplet nuclei.



(c) With fan coil units, the quantity of outdoor air is small, estimated only to meet the minimum ventilation and/or toilet exhaust needs. The feasibility and cost of increasing the outdoor air quantity, to meet the criteria for specified air changes per hour, would restrict the conversion of these spaces for S/KI TB patient treatment.



3.22.5.1.3 RADIANT CEILING PANELS: The areas equipped with radiant ceiling panels in the cooling mode can be retrofitted as S/KI TB isolation rooms and TB treatment rooms. However, the modifications to the existing HVAC system would be costly and technically difficult. See explanation below:



(a) The conditioned minimum ventilation air supplied to the spaces will not be sufficient to meet the air changes per hour requirement. The necessary modifications to the air-handling unit and air distribution ductwork would be costly.



(b) The room temperature control sequence will require extensive changes and the technical feasibility is questionable. Typically, a room thermostat controls the space cooling requirements by modulating an automatic flow control valve installed in the chilled water piping serving the radiant ceiling panels. The minimum room ventilation air is cooled and dehumidified to remove the space latent heat gain (in addition to the space sensible heat gain) is uncontrolled at room level. If the ventilation air volume is increased up to the specified air changes per hour, in most instances, it will be able to meet the total cooling needs of the space without any assistance from the radiant ceiling panels. Consequently, to avoid conflict with the radiant ceiling panels, the conditioned ventilation air cannot remain uncontrolled and a suitable room temperature control sequence must be devised so that both cooling sources, radiant panels and ventilation air, are under the control of one room thermostat. Such a sequence will invariably involve reheating of ventilation air resulting in the loss of energy. Besides, should there be any increase in the level of occupancy (e.g. waiting areas, treatment rooms etc.), there is a distinct possibility of condensation of moisture on the panel surface.



3.22.5.2 NEW CONSTRUCTION: For new construction, "all air" systems shall be provided. The system may be dedicated for tuberculosis care if the layout of the areas is such that all related functions can be grouped together on one ward, as it might be in areas of high incidence of the TB. However, often the S/KI TB isolation rooms and TB treatment areas are distributed in the facility. In this case, the areas can be served by the "all air" systems serving the adjoining spaces. In addition to the requirements outlined in Paragraph 3.22.5.1 for all air systems, the dedicated systems shall have the following additional features:



(1) 100 percent outdoors air for the dedicated air-handling unit.



(2) Single zone, constant volume reheat (CVRH) system.



(3) Double wall construction.



(4) Horizontal or vertical, draw-thru configuration. Blow-thru configuration shall not be used.



(5) The unit shall be equipped with 30 percent ASHRAE test efficiency pre-filters and 90 percent ASHRAE test efficiency after-filters. Utilize HEPA filters for areas, where required above, in lieu of 90 percent after-filters.



(5) The use of HEPA filters in the 100 percent exhaust from the TB isolation suite is not necessary, but its use should be considered whenever exhaust air could possibly reenter the system.



(6) Whenever the project requires winter humidification and perimeter heating, they shall be included in the system design. Note that the winter humidity control is not required on a room-by-room basis but only at the air handling unit level. The perimeter heating control shall be integrated with the room temperature control so that only the room thermostat controls the air reheat and the perimeter heat in sequence.



3.22.5.3 EXHAUST AND INTAKE OUTLETS: Air exhausted to the outdoor as a method of reducing the risk of transmission of tuberculosis should be exhausted in a manner and at a location so as not to be pulled into air intake louvers. As a minimum, the exhaust air discharge shall be 30 feet from any air intake.  However, other factors, such as wind direction, wind velocity, stack effect, system sizes and height of building, must be evaluated in the location of air intakes and exhaust outlets. Refer to Chapter "Air Flow Around Buildings" of ASHRAE Fundamentals Handbook for analyzing these factors.
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