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THE DEVELOPMENT OF CALIFORNIA'S MINIMUM BUILDING 
VENTILATION STANDARD 

John R. Girman 
California Indoor Air Quality Program 
Air and Industrial Hygiene Laboratory 
California Department of Health Services 
Berkeley, California 94704 
USA 

Mark Nicas 
Hazard Evaluation System and Information Service 
California Department of Health Services 
Berkeley, California 94704 
USA 

This paper describes the process, the discussions and the decisions that led to 
the development and promulgation of the first operational and maintenance ventilation 
standard in the USA, as well as the factors that are believed to have facilitated 
the process. The final standard that resulted, California's Minimum Building 
Ventilation Standard, is also presented . 

INTRODUCTION 

On December 7, 1982, the International Brotherhood of Electrical Workers submitted 
a petition to the California Occupational Safety and Health Standards Board on 
behalf of a committee composed of officials from several unions . The petition 
requested that the Standards Board develop and promulgate a comprehensive regulation 
to protect workers from indoor air pollutants and that the standard include 
"recoD1111endations for minimum acceptable ventilation rates as stringent as those 
recommended by the American Society of Heating, Refrigeration, and Air-Conditioning 
Engineers (ASHRAE) in their Standard No. 62-1981" and "limit the emission of 
pollutants from building materials and office products." In addition, the petition 
requested that regulations for exposure to tobacco smoke be considered (1) . 

The petition was referred to the Division of Occupational Safety and Health 
(Cal/OSHA) for evaluation . In its February 2, 1983 report, Cal/OSHA acknowledged 
that the petition under review had merit . However, Cal/OSHA believed that the 
best approach would be to investigate a minimum ventilation standard for offices 
based upon ASHRAE 62-1981, addressing i ndoor air pollution from a ventilation 
performance standpoint and only indirectly addressing the levels of individual 
contaminants. It was believed that this "offered a practical means of addressing 
the complex! ties of nonspecific indoor air pollution." For these reasons, Cal/OSHA 
recommended "that the petition be granted to the extent that minimum ventilation 
standards be incorporated into the General Industry Safety Orders, to assure the 
maintenance of adequate ventilation levels in places of employment and the upgrading 
of ventilation systems designed for levels which are less than current building 
occupancy would dictate." 

The Standards Board' s sta ff reviewed t he petition and Cal/OSHA's evaluation of 
the petition. They suggested t ha t some aspects of the requested comprehensive 
regulation did not fall withi n the Standards Board's statutory authority . 
Specifically, there was concern t hat pr ohi biting t he use or ~application of conswuer 
products or specifying the type and amount of pollutant that could be emitted by 
a particular product or material exceeded the Board's authori ty . There was also 
concern that "currently available informaci on is inadequate t o determine appropriate 
exposure limi ts for most, if not all, such pollutants" and that "exposure s t o suspect 
subs tances have commonly been measured a t leve ls much l ower t han gene rally accepted 
as safe in the industrial environment . " The Standards Board 's staff also noted 
that the State Legislature had enacted legislation creating the Ca).ifornia Indoor 
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~ir Quality Program in the Department of Health Services with responsibility to 
conduct and promote the coordination of research, investigations, experiments, 

effects, extent, prevention, and control of indoor pollution." It was noted by 
the staff that establishment of criteria, based upon ASHRAE 62-1981, to assure 
adequate ventilation of office buildings was another regulatory approach to the 
control of indoor air quality (IAQ) worthy of investigation. The staff suggested 
that resolution of the IAQ problem should be sought through an overall, coordinated 
effort to which Cal/OSHA would contribute. 

The Standards Board concurred with their staff that: some aspects of the petition 
were beyond the Board's statutory authority; and until better information was 
available, a comprehensive standard addressing specific contaminants was unrealistic. 
Subsequently, the Board learned that the California Energy Commission (CEC) had 
drafted a proposal requiring that ventilation rates in new office buildings be 
no less than the values listed in ASHRAE 62-1981. Because this action by CEC already 
addressed concerns about adequate ventilation in new office buildings, the Board, 
in accord with the recommendation of Cal/OSHA, convened an advisory committee "to 
consider a regulation for controlling indoor air quality within [existing] office 
buildings through prescribed minimum ventilation requirements." (2) 

.The advisory committee was composed of representatives from labor (including the 
International Brotherhood of Electrical Workers, the International Brotherhood 
of Teamsters, the Office and Professional Employees International Union and the 
Service Employees International Union) , industry (including the Associated General 
Contractors of California, the American Institute of Architects, the California 
Manufacturers Association and the California Chamber of Commerce) and technical 
professions related to IAQ (including ventilation engineering, research and air 
monitoring). The committee was chaired by the manager of the California Indoor 
Air Quality Program. Representatives from both the Standards Board and Cal/OSHA 
as well as interested members of the public attended all committee meetings. (Over 
fifty people representing nearly forty organizations participated in the Advisory 
Committee meetings.) The committee was charged with examining ideas and reaching 
a consensus on what the standard should contain. Committee members were provided 
with written background information about the petition and with a standard drafted 
by Cal/OSHA staff prior to the first meeting. 

THE FIRST MEETING OF THE ADVISORY COMMITTEE: November 22, 1983 (3) 

The first meeting of the Advisory Committee was used to inform the committee about 
current knowledge of IAQ problems in office buildings. Each of the three technical 
consultants and the chairman presented an overview, covering changes in building 
design (e.g. , non-openable windows, increased recirculation of air, variable-air
volume systems and the new ASHRAE ventilation standard), types of complaints 
associated with poor IAQ, the complexity of building-associated illness and related 
factors (e.g., chemical and biological contaminants, ventilation rates, psycho-social 
factors, poor maintenance and ventilation system operation. 

Cal/OSHA summarized its position. While Cal/OSHA received many complaints about 
IAQ in office buildings, no standards adequately addressed indoor contaminants 
at the levels usually observed in office buildings. A previous ventilation standard 
was removed in 1975 as unenforceable. Under the current statutes, after a building 
was constructed to code, minimum ventilation requirements were not enforced since 
a building code functions as a design code and not as an operational and maintenance 
standard. (As far as could be determined, this situation was also true throughout 
the United States. Cal/OSHA staff could not find any state, regional, county or 
municipal standard for operation and maintenance of building ventilation systems.) 
Cal/OSHA suggested that an operational and maintenance standard for ventilation 
systems would be the best means to address poor IAQ. 
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Labor representatives presented their viewpoint. They stated that, at present, 
unions had no recourse if management failed to respond to employee complaints about 
poor IAQ and ventilation . While aware of potential enforcement problems and 
questions of responsibility , they believed that the cost of l ost productivity due 
to poor IAQ should also be considered . Union representatives recognized that a 
ventilation standard would not solve all IAQ problems but believed that "we need 
to start somewhere." Industrial and commercial representatives pointed out the 
lack of basic data needed to support regulatory action, both in terms of the causes 
of building-associated illness and t he need for such a standard . Several problems 
were pointed out , including when and where ventilation would be measured, how an 
unpreventabl·e system f ailure would be created and who would be responsible in a 
leased building where the tenant/employer cannot control the ventilation system . 
Arguments countering these concerns were offered. It was pointed out that it was 
"absurd not co operate a ventilation system as designed"; and 1nany ventil at i on 
systems would not be maintained and operated as designed unless required (despite 
the facts that maintenance was not particularly expensive or difficult and that 
poor maintenance could lead to costly breakdowns). Much discussion focussed on 
whether the ASHRAE minimum outdoor air requirements, as contained in the Cal/OSHA 
draft standard, were adequate. Difficulties in ventilation rate measurements and 
concerns about ventilation efficiency were also discussed. 

At the conclusion of the first meeting, the advisory committee agreed that it was 
appropriate for Cal/OSHA to attempt to address building-associated illness and 
that other agencies would need to be more involved in IAQ issues. However, no 
consensus was reached on whether the proposed standard was appropriate. Committee 
members opinions ranged from the "standard is feasible and desirable" to "serious 
reservations that a standard can be written at this time." In general, the proposed 
standard was considered inadequate due to lack of detail on maintenance requirements, 
questions of responsibility and lack of good scienti£ic inform·ation co base 
requirements. Nonetheless , it was agreed that if anything could be done by Cal/OSHA 
to improve IAQ, the approach being considered, 1. e., development of a ventilation 
standard, was probably tbe only practical one given the current state of knowledge. 

THE SECOND MEETING OF THE ADVISORY COMMITTEE: May 15, 1984 (4) 

Prior to the second meeting, Cal/OSHA reviewed the literature on IAQ and the comments 
expressed at the fi rst meeting and determined that insufficient information was 
available to support the development of a ventilation standard. Accordingly, in 
a letter to the advisory committee, Cal/OSHA revised the commit:teia's role "to tbat 
of project planning and i mplementation" for a possible Cal/OSHA research project. 

At the second meeting, the Cal/OSHA representatives elaborated on this. The 
ventilation measurements necessary for enforcement of a standard could be potentially 
costly to perform and the linkage of such measurements with building-associated 
illness was uncertain. Lack of proper scientific documentation would mean that 
the proposed standard could face difficult challenges at the Standards Board hearing, 
at the Office of Administrative Law and in the courts. It was believed that 
resources would be better spent in learning more about IAQ problems. 

While all committee members agreed that research was necessary, a majority disagreed 
with the suggestion to postpone development of a standard. They believed that 
"a standard to address maintenance ventilation problems arising from either neglect 
of maintenance or purposeful tampering with otherwise adequate systems could and 
should be accomplished now." Since "these two causes of poor IAQ were already 
identified and the solution readily available, more research would add very little." 
Accordingly, two subcommittees were formed, one to address research needs and another 
to press forward and develop a ventilation standard . 
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THE THIRD MEETING OF THE ADVISORY COMMITTEE: September 9, 1984 (5) 

Both subcommittees met in the interval between the second and the third meetings. 
The Research Subcommittee identified gaps in knowledge about IAQ in problem 
buildings, framed questions to be answered by Cal/OSHA research, proposed an 
extensive study to answer the questions and identified two smaller, independent 
studies which it stated should be undertaken even if the larger study could not 
be conducted because of resource limitations. The Standard Subcommittee developed 
two possible ventilation standards. The first was based upon the use of carbon 
dioxide as a surrogate for assessing ventilation. A second standard was based 
upon modification of a section of the California Administrative Code, which deals 
with the control of contaminants from industrial processes. The advantages and 
disadvantages for each approach were listed. 

At the third meeting of the Advisory Committee, the results of the subcommittee 
meetings were presented. The chairman of the Advisory Committee suggested that 
Cal/OSHA concerns about the feasibility of a ventilation standard had developed 
because the committee had been emphasizing the lack of knowledge to the detriment 
of what is known about IAQ and the role played by ventilation. He proposed that 
the existing literature linking ventilation and health be summarized into a 
justification for a standard. An indication of the progress the committee had 
made was a statement by an industry representative (who had previously doubted 
the feasibility of a ventilation standard) that he believed that a communication 
problem had developed with Cal/OSHA and that further information would convince 
them of the practicality and need for such a standard. 

The committee began deliberations on a ventilation standard with support from the 
Standards Board representative. A consensus emerged to use the original Cal/OSHA 
draft standard as the starting point. In a very productive session, a draft standard 
was written and "was approved in principle by all members present.• This draft 
referenced the ventilation rates from the California Building Code in effect when 
the ventilation system was installed in the particular building in question. The 
draft standard contained a provision that allowed ventilation systems to be shut 
down for emergencies and for scheduled maintenance. The committee suggested that 
the issue of enforcement of a ventilation standard in a tenant/employer situation 
was analogous to the issue of elevator safety and maintenance in a tenant/employer 
situation and asked Cal/OSHA to investigate any legal problems in enforcement. 

THE FOURTH ADVISORY COMMITTEE MEETING: January 9, 1985 (6) 

At the fourth meeting, the committee agreed to recommend the draft ventilation 
standard developed at the last meeting. A Cal/OSHA representative stated that 
since many existing Cal/OSHA regulations require that facilities be maintained 
(e.g., stairways and electric wiring) and that the employer is responsible for 
providing a safe place of employment even though the property owner may have to 
bear the cost of repairs, a ventilation standard should not cause an enforcement 
problem because of tenant/employer situations. Several participants including 
a Standards Board representative expressed the belief that, while the standard 
was not perfect, it would allow Cal/OSHA to address ventilation problems in buildings 
when previously they had no basis for even inspecting a building's ventilation 
system. A consensus was reached to send the draft minimwn ventilation standard 
to the Standards Board. Advisory Committee members and the public were thanked 
for their participation and the committee members agreed to be available on a 
individual basis for consultation to Cal/OSHA and the Standards Board as needed. 

FINAL PASSAGE OF THE MINIMUM BUILDING VENTILATION STANDARD 

Cal/OSHA accepted the draft standard and, after developing the necessary 
justification, submitted it as a proposal (new Section 5142) to the Standards Board 
in July 1985. On October 24, 1985, the Standards Board held a public hearing to 
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receive comments from the public. Most commentors supported the proposed Section 
5142 as written but several important problems were identified. The first issue 
was the requirement that the building ventilation system be operated if only a 
single employee was present. Cal/OSHA staff amended the proposal to allow an 
employer to not operate the ventilation system if the employer could demonstrate 
that the outdoor air requirement could be met through non-mechanical means (e.g., 
infiltration). The second issue involved existing contractual arrangements between 
two major electric utilities and some of their large customers regarding voluntary 
curtailment of power consumption during periods of unusually high power demand. 
Since the ventilation system operation curtailment was generally limited by contract 
to 90 hours per year, Cal/OSHA staff amended the proposed Section 5142 to permit 
these curtailment programs to continue. 

In April 1986, Cal/OSHA submitted the amended version of the proposed Section 5142 
to the Standards Board along with additional justification and responses to the 
public comments. On June 26, 1986, the Standards Board adopted the amended version 
of Section 5142 and filed this regulatory package with the Office of Administrative 
Law (OAL). After additional amendments of the proposed standard by Cal/OSHA staff 
to improve clarity, it was resubmitted to the Standards Board, which adopted it 
and submitted it to the OAL. OAL approved the adoption of Section 5142 on January 
7, 1987. Table 1 lists the complete text of Section 5142. 

CONCLUSIONS 

The development and implementation of a minimum building ventilation standard was 
a time-consuming process, in part because no existing model standard was available. 
In addition, many conflicting perceptions and needs had to be reconciled before 
a consensus could emerge from labor, the business sector and the technical indoor 
air community. Nonetheless, a consensus did emerge regarding the need for such 
a st;andard and regarding the final form of the standard. This consensus probably 
occurred for several reasons. 

The Advisory Committee operated from a common base of knowledge because technical 
consultants provided necessary information at the beginning of the process (and 
before ill-advised notions became rigid positions). Out of this educational process, 
a clear need was apparent. In addition, the need (for ventilation system maintenance 
and operation) could be met by a standard that was so reasonable that most office 
workers, managers and supervisors probably assumed that it was already a requirement. 
Long (often lasting an entire workday) meetings, held in a workshop environment 
with ample participation by the diverse, interested public in attendance also 
contributed to the development of the standard. 

It is still somewhat early to judge the effect of the Minimum Building Ventilation 
Standard. A two-year reorganization of Cal/OSHA precluded enforcement of the 
standard in the private sector. However, some indications of its potential impact 
exist. Anecdotally, it is known that several employees have used the existence 
of the standard to prompt employers to improve ventilation at their workplace. 
Currently, violation of Section 5142 (b) is one of the more frequent causes for 
issuing citations by Cal/OSHA. However, because it is a new regulation focussing 
on a relatively new environment for industrial hygienists, additional training 
of Cal/OSHA staff may be necessary to encourage full implementation of the 
regulation. Several other States have requested copies of the standard and it 
is possible that the standard will serve as a model for other States or regulating 
entities. 
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Table 1. Section 5142 of the General Industry Safety ·Orders, Title 8, California 
Safety Code (1987): Mechanically Driven Heating, Ventilating and Air Conditioning 
(HVAC) Systems to Provide Minimum Building Ventilation. 

(a) Operation: 
(1) The HVAC system shall be maintained and operated to provide at least the quantity 

of outdoor air required by the State Building Standards Code, Title 24, Part 
2, California Administrative Code, in effect at the time the building permit 
was issued. 

(2) :rhe HVAC syste.m shall be operated continuously during working hours except: 
(A) during scheduled maintenance and e.mergency repairs; (B) during periods 
not exceeding a total of 90 hours per calendar year when a serving electric 
uci1ity by contractual arrangement requests its customers co decrease electri.cal. 
power demand; or (C) during periods for which che employer can demonstrate 
that the quantity of outdoor air supplied by nonmechanical means meets the 
outdoor air supply rate required by (a) (1) of this section. The employer 
must have available a record of calculations and/or measurements substantiating 
that the required outdoor aic supply rate is satisfied by infiltration and/or 
by a nonmechanically driven outdoor air supply system. 

(b) Inspection and Maintenance : . 
(l) The HVAC system shall be inspected at least annually, and problems found during 

these inspections shall be corrected within a reasonable time. 
(2) Inspections and maintenance of the HVAC system shall be documented in writing . 

The employer shall record the name of the individual(s) inspecting and/or 
ma:intaining the system, the date of the inspection and/or maintenance, and 
the specific findings and actions taken. The employer shall ensure th.at such 
records are retained for at least five years . 

(3) The employer sh.all make all records required by chis section available for 
examination and copying, within 48 houcs of a request, to any auth.orized 
-representative of the Division (as defined in Section 3207) , to any employee 
of the employer affected by this section, and co any designated representative 
of said employee of the employer affected by this section. 
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