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DEVELOPING ODOR CONTROL REGULATIONS:
GUIDELINES AND CONSIDERATIONS

William H. Prokop
Vice Chairman, APCA TT-4 Odor Committee

The TT-4 Committee developed a position paper on
odor control regulations. Present odor regulatory ap-
proaches are considered generally to be unsatisfactory.
There are two basic needs: 1. develop sound adminis-
trative procedures for establishing the existence of a
community odor nuisance, and 2. obtain reliable odor
sensory data that can be related to community accep-
tance or annoyance of a particular odor. Specific issues
regarding administrative procedures for odor regula-
tions are presented. These include establishing the va-
lidity of odor complaints and the existence of a com-
munity odor nuisance, based upon a specified number
of valid complaints being received within a fixed time
period. The existence of a community odor nuisance
should be established before a compliance program is
applied to an odor source. Technological needs for odor
regulations are discussed. These include the develop-
ment and testing of improved odor sensory measure-
ment techniques, critical evaluation of atmospheric
dispersion models to predict ambient odor concentra-
tion and relating ambient odors to annoyance thresh-
olds for different communities or zoned areas. A sug-
gested approach to odor control regulations is detailed.
Specific procedures are provided for validating com-
plaints, for establishing the existence of a community
odor nuisance, for locating the alleged source (s) causing
the odor problem and applying a compliance program
to the source.

The TT-4 Committee of APCA is primarily concerned with
basic odor technology: its measurement, control, and regula-
tion. Many of its members have contributed technical articles
on odor regulations in recent years.1"4

At the APCA Annual Meeting held in June 1974, a Critical
Review of Regulations for the Control of Odors was conducted
in cooperation with the TT-4 Committee. As a result of the
discussions of this critical review, the Committee decided it

would be helpful to develop a position paper on odor control
regulations that would provide guidelines to agencies desiring
to adopt such regulations.

Initially, voluntary comments were solicited from the
Committee members regarding two basic questions:
1. With the present state of the art in odor sensory mea-

surement and other technology including odor control,
what specific type of odor regulations would be the most
feasible?

2. If the desired odor sensory measurement and other
technology is available, what specific type of odor regu-
lation would be the most feasible?

For both questions, the respondent was asked to cite specific
examples of odor sensory measurement and other technology
to support the choice of odor regulations. Many diverse
comments were received and a variety of issues was raised.
These comments were incorporated into a first draft of the
position paper which was circulated among the Committee
members for additional comment. A later draft resulted from
these comments. Two special meetings of the Committee were
held in early 1977 to review the later draft and possibly to
reach a consensus on specific issues.

The total input toward the position paper was provided by
comments recieved from 17 out of a total Committee of 26
members. This represents about two-thirds of the Committee
and hopefully provides a reasonable consensus. Of the 17
member participants, two are from regulatory agencies, five
are from academic or research oriented institutions, and ten
are from industry. This distribution of participants is directly
proportional to the actual makeup of the total Committee.

Due to the diverse comments received from the Committee
members, it is difficult to portray an accurate consensus for
the various controversial and relevant issues that influence
the development and promulgation of specific odor control
regulations. The author is well aware of the problem in at-
tempting to achieve a proper balance between the pros and
cons presented by others regarding such issues. As a result,
this position paper is considered to be a "perceived consensus"
of the Committee.

As an example, the Committee was about equally divided
on the basic issue of selecting stack emission type standards
as opposed to ambient odor type standards. Both approaches
have strengths and weaknesses. The stack emission approach
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has obvious advantages over an ambient odor type regulation
regarding the relative ease and lower cost of sampling and
analyzing odors. Also, the emission source of objectionable
odors is more readily determined by using stack measure-
ments. However, the stack emission type approach requires
an additional technical step—the correlation of stack emission
with ambient odor concentration, either by obtaining em-
pirical data or by use of atmospheric dispersion models, in
order to be able to judge whether or not the resulting ambient
odor concentration is acceptable to the community.

On the other hand, if odor annoyance threshold data are
available, an ambient odor limit can be related to a particular
zoned area and specified to avoid an odor annoyance being
experienced by the population that lives or works in a par-
ticular zoned area. Further, it should be recognized that odors
do not discharge only from stacks or well defined enclosures
but could originate from fugitive type emissions (i.e. anaerobic
lagoons). As a result, it may be necessary in certain areas to
have a combination of stack emission and ambient odor reg-
ulations available to control all significant sources of odor.

Basic Issues

The issues discussed in this paper are separated into those
which are related to regulatory administrative procedures and
those which have an essentially technical basis. For example,v

establishing the existence of a nuisance should usually follow
a specific regulatory procedure whereas the choice of a method
for measuring an odor emission from a stack involves a tech-
nical decision. It is the consensus of the Committee that the
desired approach for odor regulation involves the use of rea-
sonable administrative procedures for confirming the exis-
tence of an odor nuisance and the availability of an established
technical base for measuring odor concentration and deter-
mining odor annoyance.

Objectives

Primary objectives of this position paper on odor control
regulations:
1. Determine effectiveness of agency enforcement of current

odor regulations.
2. Review and evaluate current administrative procedures

for odor regulations.
3. Determine odor measurement and control technology

needs for odor regulations.
4. Develop a suggested approach to odor control regula-

tions.
5. Determine specific technical gaps to be plugged.

At the APCA Specialty Conference: State of the Art of Odor
Control Technology II held in Pittsburgh during March 1977,
Jim Franz of the TT-4 Committee presented a paper on the
subject of standardizing odor terminology. The odor terms
defined at the Pittsburgh Conference are incorporated into
this position paper.

Agency Enforcement of Current Odor Control Regulations

A number of agencies specify either the use of the Scento-
meter5 for measuring the odor concentration in the ambient
air or the ASTM syringe dilution technique for measuring the
odor concentration or odor dilution ratio of a stack type
emission. The basic static syringe method is described by
ASTM6 and has been modified by others7'8 to eliminate the
trial and error feature of the original method.

Six state agencies and the District of Columbia specify the
use of the Scentometer for ambient odor measurement. It
appears that most of these regulations were enacted without
the agencies having the benefit of field experience with the
Scentometer. Specific problems were discussed3 regarding its

application to ambient air measurement. A major difficulty
concerns its use by an individual who is surrounded by the
odorous environment that is to be measured. Since the nose
is easily desensitized under these conditions, it is most difficult
accurately to detect differences jn odor concentration in the
ambient air.

Three state agencies designate the use of the ASTM syringe
method with sensory panel procedures specified by either
Mills7 or Benforado8 for establishing whether or not compli-
ance is achieved with a stack type odor limit. Although
Friedrich9 reported reliable results with the ASTM syringe
method, it was emphasized that training of the odor sensory
panel is particularly important and following consistent
procedures is essential. Further, monitoring of the odor panel
results is critical to establish the reliability of each panelist's
response.

The basic ASTM method lacks a defined procedure for odor
stimulus presentation since the various odor dilutions are to
be presented randomly to the panel by mixing the order of
strong and weak odor stimuli. Sometimes, a blank or odor-free
sample is substituted to check the panel's reaction which tends
to produce confusing results. As a result, no satisfactory pro-
vision is available to check the reliability of positive-negative
responses of the panel other than through experience.

In an attempt to overcome this one basic shortcoming of the
ASTM method, the syringe dilution technique has been
modified10 to provide for an ascending order of odor concen-
tration in presenting the odor stimuli to the panel, and at each
dilution level two syringes are submitted to each panelist. One
syringe contains the odor stimulus and the other is a blank
containing odor-free air. However, the amount of data ob-
tained using this technique is limited.

Discussions with various regulatory agencies that currently
specify or use the ASTM syringe method for monitoring stack
emissions indicates a desire to have available improved odor
sensory methods. In fact, one agency contracted with a re-
search firm to conduct a comparison study11 which evaluated
three dynamic olfactometer methods and the ASTM syringe
method. The study concluded "the ASTM syringe static
dilution technique should not be used if a dynamic dilution
method is available." Presently, only one agency in the U.S.
specifies the use of a dynamic olfactometer method in odor
control regulations.12

There has been a definite reluctance expressed by some
state and local agencies considering new regulations to in-
corporate the use of the ASTM syringe method or Scento-
meter. Instead, they prefer to retain the nuisance concept to
regulate odors. Further, those agencies which do specify either
of these two odor measurement methods still have an odor
nuisance regulation or various criteria for determining an odor
to be objectionable. However, the agencies recognize the
limitations of the odor nuisance concept and Feldstein2 in-
dicated "the enforcement of such a statute (nuisance) is at best
difficult."

It must be concluded that present odor regulatory ap-
proaches are generally unsatisfactory. There are two basic
needs: (1) develop sound administrative procedures for con-
firming the existence of a community odor nuisance, and (2)
obtain reliable odor sensory data that can be related to com-
munity acceptance or annoyance of a particular odor.

Administrative Procedures for Odor Regulations

Regulatory administrative procedures are the essence of any
odor regulation. The procedure is inherently related to what
is the intent or objective of the regulation, for example, to
resolve and eliminate valid complaints. However, technical
issues can be strongly influenced by the choice of procedure
presented in the regulation. For example, if the odor regula-
tion states that no odor is to be detected beyond the property
line of any source, this degree of odor control may not be
achievable either technically or economically.
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Administrative procedures should take into consideration
the interests and concerns of the public, the source(s) and the
agency. The public usually reacts to objectionable odors by
registering complaints with either the agency or source. An
effective regulatory procedure provides the mechanism for
resolving odor complaints in a fair and timely manner (in-
formally, if possible) with reasonable administrative effort and
without judicial intervention unless required.

The TT-4 Committee in its various comments on odor
regulations raised specific issues regarding administrative
procedures. An attempt is made below to clarify these issues
and bring them into sharper focus:

1. Odor control regulations usually are concerned with ob-
jectionable type odors which are not harmful to health.
Hazardous or toxic odorous vapors and gases require a
separate type of regulation. In this case, measurement and
control of a specific chemical compound is required to
maintain its concentration in the ambient air below an
established physiological danger level.

The Federal EPA considered the application of per-
formance standards for new stationary sources to ren-
dering plant odors. However, its analysis established these
odors to be a noncriteria pollutant affecting only public
welfare but not health. As a result, the Federal EPA has
left the regulation of odors to the state and local agencies.
The Committee agreed that odor problems are basically
related to the local community and should be regulated
by the appropriate local agency.

2. Classification of odors and odor sources could be useful
in developing meaningful odor regulations. It should be
clear what specific types of odors and/or sources are to be
excluded from the regulations.

In certain instances, an odor source may be intimately
connected with the socioeconomic use of an area. For
example, certain state agencies13 recognize the necessity
of agricultural operations and these are specifically ex-
empted from odor regulations. Likewise, agencies ac-
knowledge that certain materials must be odorized for
safety purposes (i.e. mercaptan in natural gas) and these
are exempted from regulation.

3. Chemical identification and measurement by continuous
instrumentation for the monitoring and control of a single
odorant or similar groups of odorants is a more convenient
approach to controlling odors than odor sensory testing.
For example, one agency12 currently has specified total
reduced sulfur (TRS) limits for the kraft pulp mill in-
dustry. However, it may be desirable to correlate odor
sensory data with the concentration of chemical constit-
uents for certain applications, particularly if a judgment
is to be made regarding these emissions being the cause
of odor complaints.

4. Odor complaints are indicators that a potential odor
problem may exist in the community. It is essential that
a regulatory agency has established procedures for re-
ceiving and investigating odor complaints. These proce-
dures should clearly establish whether or not a complaint
is valid. The use of a printed form to record the complaint
received and the findings of the agency inspector would
be desirable.

5. There should be specific procedures and guidelines pro-
vided to establish the existence of a community odor
nuisance which take into account the community's
characteristics: population distribution, socioeconomic
activity, and land use zoning. The use of validated odor
complaints to establish the existence of a community odor
nuisance provides a measure of the basic odor prob-
lem—the annoyance expressed by the community and not
merely the detection of odors. Copley International
Corporation14 in their Phase III study for the EPA, con-
cluded that "technological controls on the annoyance

threshold rather than the odor threshold . . . would pro-
mote more efficient solutions . . . . "

Certain agencies15 employ a procedure where an ob-
jectionable odor is defined to exist "upon (the) decision
resulting from investigation by the department based
upon the nature, intensity, frequency, and duration of the
odor . . . . " Subjective judgments by the agency inspector
should be avoided. There is a definite need to develop
objective criteria that can be quantified regarding the
quality, intensity, frequency and duration of an odor that
relate directly to the annoyance experienced by the
community.

6. The TT-4 Committee arrived at an essentially unanimous
consensus that the existence of a community odor nui-
sance should be established first before regulatory limits
are applied to a specific odor source to obtain compliance.
The procedure for establishing a community odor nui-
sance would require a specific number of valid complaints
being received from separate households during a fixed
time period. One agency12 requires the receipt of odor
complaints from ten or more people within a 90 day period
before specific odor limits are applied to an alleged source
of objectionable odors.

7. As a concept of odor regulation, the issue was raised
whether or not stack emission or ambient odor standards
should be set with the intention that odors not be detected
beyond the property line of the source. This type of
standard confuses the perception of an odor with the ex-
istence of a problem. The Committee unamimously
agreed that this approach is unreasonable and places an
undue restraint upon a particular source where the best
available technology may not be capable of achieving this
ultimate degree of control.

8. As an administrative procedure in regulating odors, the
Committee was essentially unanimous in their comment
that a regulatory agency should consider the investment
and operating costs of odor control techniques in applying
a compliance program to an odor source. This approach
requires knowledge of the incremental cost for a specified
odor removal or reduction in complaints. For a significant
increment of odor control investment, there should result
a demonstrated reduction in the community odor prob-
lem instead of merely reducing the odor level of emis-
sion.

9. An effective odor regulation specifies the criteria to be
complied with but not the method of odor control re-
quired to achieve compliance. The choice of a control
method should be up to the individual source but with
agency approval, because this choice usually is dependent
upon a combination of economic and technical factors
directly related to the source.

Incineration standards have been promulgated16 for
rendering plants and for fifteen other industrial catego-
ries. This is an example of a type of regulation that
specifies a control method. Unfortunately, the application
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of this type of regulation often ignores the availability of
other proven technology. In the case of incineration, the
unavailability of natural gas and rising fuel costs are key
issues affecting the choice of this method for odor con-
trol.

Determine Technology Needs for Odor Regulations

The choice of technology for monitoring and evaluating
odor emissions regarding their annoyance or acceptance by
the community is no less important than the administrative
procedures which are selected to implement a specific odor
control regulation. The Scentometer and ASTM syringe
methods currently used by state and local agencies are con-
sidered by the Committee to be inadequate for regulatory
purposes. There is a basic need for odor sensory methods
which are capable of measuring odors objectively and reliably.
Unless such methods are available, odor regulatory problems
will continue to be resolved by a court's interpretation as to
the existence of an odor nuisance being based on evaluating
the subjective testimony of opposite parties.

Our Committee considered two categories of technical
issues: (1) the current technology available for application to
odor regulations, and (2) the new technology needed to pro-
vide for more effective odor regulations. These technical issues
are discussed below:

1. Based on odor technology currently available for mea-
surement and control, limiting the odor dilution ratio
of the stack emission is preferred as a method of cor-
recting an odor problem. However, applying rigid limits
to stack emissions should be avoided. Flexibility should
be provided with some allowance being made to take into
account local conditions and type of zoning. Monitoring
the stack emission to reduce the odor intensity to a level
that avoids a nuisance problem together with a reason-
able compliance schedule would accomplish more than
the blind application of rigid single-number type lim-
its.

2. One state agency17 currently has in effect a limit on total
odor emission rate of one million odor units per minute.
This limit is obtained by multiplying the volumetric
emission rate in cubic feet per minute by the odor dilu-
tion ratio measured at the emission source and expressed
in odor units per cubic foot. This limit can also be ex-
pressed in terms of metric volumetric units. It is inter-
esting to note that this state agency relies basically upon
the stack emission limits, expressed in odor units per
cubic foot, for enforcement of their odor regulations.

The Committee was equally divided regarding their
approval of or opposition to a total odor emission rate
being applied for regulatory purposes. Those in favor
considered this concept to be useful since another di-
mension other than odor concentration is available for
evaluating an odor nuisance. In particular, it provides
the means for totalizing a multiple number of odor
emissions from a single source.

Those opposed to this concept recognize it has a cer-
tain validity when applied to small volume emissions.
However, they question this concept when applied to
large volume emissions, for example, from plant venti-
lating air scrubbers. Based on the previously cited total
odor emission limit of one million odor units per minute,
a 100,000 cfm scrubber would be allowed a stack emis-
sion odor concentration of only 10 odor units. This
clearly is unrealistic and it is doubtful whether the.
specified syringe dilution technique is sufficiently sen-
sitive at this low odor level to establish compliance reli-
ably. The basic objective for an odor regulation should

be to limit the ambient odor concentration at ground
level, Cmax, rather than the total odor emission rate, Q,
where both terms relate to atmospheric dispersion
models.

It appears that the concept of total odor emission rate
could be useful as a guideline for evaluating an odor
nuisance but it should be applied judiciously for regu-
latory purposes.

3. Odor sensory measurement for stack emissions currently
include both the static ASTM syringe method (Mills
modification) and a number of different dynamic ol-
factometers. There is a consensus of the Committee in
favor of the dynamic olfactometer and phasing out of the
ASTM syringe method for regulatory enforcement. The
dynamic olfactometer methods, compared to the static
ASTM syringe method, can provide results which are
obtained more quickly, with better reproducibility, with
training of the odor panel being a less critical factor, with
more consistent procedures in presenting the odor
stimuli to panel members, and results which are related
to statistically significant confidence levels.

It has been experimentally proven18 that a significant
difference in odor sensory value exists when detecting
the same odor stimulus with the ASTM syringe method
as compared to dynamic sensory methods and poten-
tially large variations-can exist between different dy-
namic methods. For example, when comparing various
dynamic olfactometers with the ASTM syringe method
at a level of 100 odor units (ASTM), two dynamic
methods experienced an estimated threefold increase
in odor unit values whereas a third dynamic method
produced an estimated twentyfold increase. As a result,
odor sensory data should always be identified with the
particular odor sensory method that is used.

Basic criteria should be established for dynamic ol-
factometers that are used for odor control regulations.
Adequate technical documentation is necessary to es-
tablish the sensitivity and reliability of the dynamic
method as well as to describe it accurately in order that
others can check and compare results.

4. Ideally, it is desired to determine stack emission odor
concentrations that result in ambient odor concentra-
tions which would be acceptable to the community or a
particular zoned area. To establish this, it would be
necessary to determine the odor annoyance threshold
for the average population of the community. Unfortu-
nately, very little data are currently available on odor
annoyance thresholds. If available, an ambient odor
concentration below the average annoyance threshold
would be chosen to represent an acceptable level and this
would be related to the desired stack emission odor
concentration. Atmospheric dispersion models must be
relied upon to relate the stack to the ambient odors for
different meteorological conditions.

5. There was definite controversy among the Committee
members regarding the degree of precision that can be
achieved with atmospheric dispersion models in pre-
dicting ambient odor concentrations from stack emis-
sions. Those members attesting to their validity indi-
cated that the dispersion models can be used with con-
fidence in making such predictions. Those members
questioning the validity of dispersion models were con-
cerned with the lack of scientific data in the technical
literature that would validate the calculated ambient
odor concentrations with empirically determined values.
The odor sensory methods used for source emission and
ambient odor measurement should be compatible in
order that data comparisons can be made.

There are considerable experimental data relating
predicted and observed values for single odorant type
emissions. However, limited data are only available on
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"odors" (mixtures of various odorants or chemical
compounds.) Lindvall19 reported the use of Hogstrom's
method20 for estimating atmospheric dispersions when
the odor thresholds were determined for emissions from
a sulfate pulp mill by the sampling and sensory methods
described by Lindvall. Excellent agreement was obtained
between observed and predicted odor detection
frequencies for a distance up to 2 km from the source, but
the predicted values for 5 and 10 km corresponded to a
half and a third of the observed values, respectively.

There is a basic need to collect and publish available
odor sensory data comparing observed and predicted
values of ambient odor concentration in order to rein-
force the use of atmospheric dispersion models.

6. Measurement techniques are needed to evaluate the
odorous emissions from fugitive sources (i.e. anaerobic
lagoons) where odors escape directly from the source into
the atmosphere. Hemeon21 proposes the use of a pool
simulator that would test a sample of wastewater by
directing a measured volumetric flow of air across a fixed
area of water surface within the simulator and measuring
the resultant odor concentration of air discharging from
the simulator. These data would be applied to a specific
pool of water whose surface area is known and the total
odor emission rate would be calculated in odor units per
minute.

Based on the use of an atmospheric dispersion model,
the ambient odor concentration could be calculated and
compared with empirically determined values. This
approach is analogous to that discussed in item 5 re-
garding stack emissions.

7. Measurement of ambient odors has been performed with
the Scentometer and also with dynamic olfactometers.
There is a consensus of the Committee that the Scen-
tometer is not a satisfactory instrument for measuring
ambient odors, primarily because the individual is sur-
rounded by an odorous environment.

There is a definite need for measuring ambient odors,
not only for comparison with predicted values obtained
by atmospheric dispersion models, but also to determine
the ambient odor concentration and be able to relate it
directly to an annoyance experienced by the community.
More test work is required to validate the use of dynamic
olfactometers for this purpose. The same basic criteria
should be established for dynamic olfactometers used
for measuring ambient odors as for stack emissions (refer
to item 3).

8. Obtaining representative samples of ambient air for odor
sensory measurement is recognized as a basic problem.
Additional test work should be conducted to improve the
understanding of these parameters of ambient air sam-
pling. These include the duration and frequency of
sampling and use of odor locating techniques.

9. The relating of ambient odors to annoyance thresholds
for different communities or zoned areas is fundamental
to establishing ambient odor type standards. This could
be accomplished by determining dose-response rela-
tionships that equate annoyance with odor intensity and
the degree of unpleasant character of a particular odor.
For example, dose-response relationships have been
investigated by Kendall22 for diesel exhaust odors and
by Lindvall19 for odors associated with kraft pulp mills.
A specific mathematical relationship could be developed
by population testing to equate odor intensity with an-
noyance threshold expressed in terms of percent of
population response. The selection of the actual ambient
odor limit would be based on this mathematical rela-
tionship and should be set at a reasonable level below the
mean or 50% population response that would be ac-
ceptable to the community and yet be economically
achievable. The selection of this ambient odor limit

should normally follow a specified statistical proce-
dure.

This is a relatively complex approach to developing
odor regulations. However, there is a strong consensus
of the Committee that it could prove to be useful as a
long term approach. As a result, it would be necessary
for the funding of this program to be provided by the
Federal EPA as opposed to any state or local agency.

10. The technical capabilities of various odor control tech-
niques should be established relative to their ability to
reduce odor intensity to specific levels. These odor re-
ductions should be directly related to investment costs
and operating expenses to establish a cost effective re-
lationship. The application of specific odor control
techniques could vary for different categories of indus-
trial sources depending upon the odor intensity, chem-
ical constituents present, and volumetric emission
rate.

Suggested Approach to Odor Control Regulations

Effective odor regulations are needed. What is meant by
"effective" in this context? It could mean achieving a specific
but relevant goal that is responsive to the public without
causing undue hardship to the odor source and yet is reason-
able for the agency to administer. The TT-4 Committee
considers this goal to be the elimination of or at least reduction
of valid odor complaints to a level below that specified to be
a community odor nuisance.

The Committee is primarily concerned with the adminis-
trative procedures and technical features which could be in-
corporated into odor regulations for achieving the desired goal.
If the existence of a community odor nuisance is confirmed,
voluntary compliance by the odor source is encouraged. If the
source refuses to comply, legal procedures should be available
for the agency to obtain compliance. The Committee consid-
ered the specifying of such procedures to be outside the scope
of this paper.

A suggested approach to odor control regulations is outlined
below:

1. Validation of odor complaints by specific procedures that
provide for receiving and investigating each complaint.

2. An administrative procedure for establishing a commu-
nity odor nuisance. This procedure would specify the
number of valid complaints received from separate
households during a fixed time period.

3. Positively locating the alleged source(s) causing the
community odor nuisance. Monitoring the odor emissions
from the source (s) with odor sensory methods to provide
a basis for estimating the degree of odor reduction re-
quired to correct the community odor nuisance.

4. Applying a specific compliance program to the source (s)
in order to correct the community odor nuisance. Pro-
viding a target odor emission concentration for the source
to be in position to select and obtain the necessary odor
control equipment.

A more detailed discussion of this suggested approach is
presented below.

Validation of Odor Complaints

The following procedures are suggested for receiving and
investigating odor complaints:

1. Each complaint received by phone would be logged on a
printed form to identify the name and address of the
complainant. Also logged on the complaint form are the
time and location of odor exposure, the length of exposure
time, the intensity of odor exposure (strong, moderate or
weak), a description of the odor, the wind direction and
identification of the alleged source if one is perceived.
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If the complainant desires not to be identified to the
source, confidentiality could be provided. However, if
legal proceedings are necessary, it is possible the com-
plainant may be asked to testify.

2. The alleged source (if known) would be contacted without
delay and informed of the complaint including the exact
time and location of exposure. This permits the alleged
source an immediate opportunity to respond to the
complaint. Also, a voluntary resolution of the odor com-
plaint could be achieved. The agency should avoid accu-
mulating a number of complaints before notifying the
alleged source.

3. Coincident with item 2, an agency inspector would be
dispatched without delay to the scene of the complaint
to establish its validity. The presence of odor, its intensity
and duration, the wind directions, interview with com-
plainant, investigation of potential sources, identification
of and interview with alleged source (s) are measures to
be considered in establishing the validity of the com-
plaint.

A printed form for investigating odor complaints would
be filled out by the inspector for each complaint. A per-
manent record of these findings could be kept and made
available to the alleged source and public, except for the
name of the complainant if confidentiality is desired.

4. The alleged source, if identified, could be contacted by
the inspector and requested (but is not required) to re-
spond in writing to the complaint. The alleged source
should indicate its position and action to be taken re-
garding the complaint. This written response likewise
could be kept as a permanent record by the agency and
made available to the public.

5. Voluntary complaints should be received by the agency
before they solicit complaints from others.

Establishing a Community Odor Nuisance

An administrative procedure in the regulation would be
provided to establish the existence of a community odor
nuisance. Ths procedure would specify the number of valid
complaints received from separate households during a fixed
time period.

The TT-4 Committee suggests that a community odor
nuisance exists when a significant number of people from
separate households allege the existence of an objectionable
odor and an investigation of these complaints by the agency
confirms this. The specification of what exactly is "significant"
is dependent upon the community's characteristics such as
population distribution, socioeconomic activity, and land use
zoning.

The existence of a community odor nuisance should be es-
tablished first before regulatory limits are applied to a specific
odor source to obtain compliance.

Locating the Alleged Source(s)

The investigative procedure for determining the validity
of each complaint should provide information which may
identify or locate the source (s) causing the community odor
nuisance. However, actual testing of the odor emission from
the source (s) may provide a more objective basis, not only for
locating the source of the problem .but also the proportionate

contribution of each source if multiple sources are involved.
As a result, it is essential that the technical capability be
available for sampling and measuring odor emissions from the
source with reliable odor sensory methods.

For stack type emission, the following procedure is sug-
gested:

1. An acceptable odor sensory sampling and measurement
method is described and documented in detail for use by
both the regulatory agency and the individual sources.

2. The alleged source(s) are tested by sampling the stack
emissions to determine the odor dilution ratio by the ac-
cepted method. Also, the volumetric flow rate from the
stack(s) is measured. If multiple sources are involved, the
percent contribution toward the odor nuisance can be
estimated from the odor sensory data obtained.

This testing could be omitted when a single source is
only involved and the solution to the odor problem is self
evident.

3. Monitoring the stack emission for odor dilution ratio
provides a basis for estimating the degree of odor reduc-
tion required to correct the community odor nuisance.

As was indicated previously, an odor sensory measuring
technique is also available for evaluating the odor emissions
from fugitive sources.

It should be recognized that considerable test work is still
required to validate the use of odor sensory methods consid-
ered to be suitable for regulatory purposes to measure the odor
emissions from stack and fugitive type sources.

Compliance Program

In applying a compliance program to a source, a stack type
emission is chosen as an example to illustrate this suggested
approach.

When a specific source is identified as contributing to the
community odor nuisance, an informal meeting could be held
between the agency and the odor source. The purpose of such
a meeting would be to collect and exchange information for
establishing a compliance program to eliminate or at least
reduce valid complaints below the number specified to be a
community odor nuisance.

The elements of such a compliance program are suggested
below and it is assumed that new odor control equipment is
required:

1. Odor sensory testing of the stack emission(s) from the
source to determine the odor dilution ratio and volumetric
flow rate for each emission that potentially could cause
the odor problem. The odor sensory method used should
be acceptable to the agency.

2. Establishing a target odor dilution ratio for the stack
emission(s) at a specified volumetric flow rate. This is a
key step in the compliance program and is necessary for
estimating the degree of odor reduction to be achieved
with the new control equipment.

This target value should not be set unreasonably low
to ensure that no odor be detected beyond the property
line of the source because this approach may not be
technically and/or economically achievable. Instead, the
primary incentive for establishing the target value is to
eliminate or reduce valid complaints below the number
specified to be a community odor nuisance.

There was definite controversy among the Committee
members as to how this target value should be arrived at,
based upon currently available odor sensory data. This
disagreement is characterized by the discussion in the
previous section (Technology Needs—item 5) regarding
the use of atmospheric dispersion models for predicting
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ambient odor concentrations from stack emissions.
An atmospheric dispersion model can be a useful tool

for estimating a stack odor concentration that results in
an ambient odor concentration which would be acceptable
to the community. However, it also is important to de-
termine the odor annoyance threshold that can be related
to the population of the community experiencing the odor
problem. Based on this knowledge, an ambient odor
concentration can be selected below the known annoyance
threshold which would be reasonable and yet capable of
avoiding complaints. The availability of odor annoyance
threshold data is rather limited and more odor sensory
data are required to compare observed and predicted
values of ambient odor concentration resulting from at-
mospheric dispersion models.

An estimate of the target stack odor concentration
could be made with an atmospheric dispersion model
based upon a selection of an ambient odor concentration
to avoid complaints. Various meteorological conditions,
should be considered to take into consideration the local
factors. These include the present odor concentration and
volumetric rate of the stack emission, the location of the
odor complaints with respect to the odor source, the
prevailing wind direction and speed, atmospheric sta-
bility, the surrounding topography, duration of averaging
exposure time, and frequency of occurrence during the
year. The selection of values for these meteorological pa-
rameters should be reasonable for achieving compliance
but yet are capable of preventing exposure to a commu-
nity odor nuisance.

The stack odor concentration estimated from the at-
mospheric dispersion model should be reviewed carefully
and as is appropriate, adjusted based upon the best
available technical information regarding odor control
technology and the cost required to achieve the desired
odor reduction. The ability of the source to finance the
new equipment investment and associated operating costs
should also be a consideration.

3. Based upon the target odor dilution ratio which is estab-
lished for the stack emission, the source with agency ap-
proval would select a specific method of odor control. As
a result, the source would investigate the availability of
odor control equipment and the delivery time required.
It is possible that pilot plant or commercial scale testing
is required to confirm performance before new equipment
is ordered. The compliance schedule should allow suffi-
cient time for the various phases of the project to be
completed.

The overall solution to the odor problem should not be
limited to only a choice of odor control method but also
should allow for selecting a stack height to utilize the
dispersion capability of the atmosphere.

4. A final meeting between the agency and the source should
result in a compliance program that consists of a written
agreement stating specific items to be accomplished
within a definite time period.

5. When the necessary equipment has been installed and put
into operation, the system would be tested and the stack
odor dilution ratio determined. The frequency of valid
odor complaints would be noted. If significant valid
complaints are being received during a certain time pe-
riod, monitoring the stack emission of the new control
system is important to establish whether this source or
another is causing the odor problem.

After an adequate time has been allowed to establish
a history of odor complaints subsequent to the startup of
the new odor control system, the agency and the odor
source would have an informal hearing. Its purpose would

be to arrive at a conclusion regarding the correction of the
community odor nuisance, determine if further action is
required and establish a stack emission odor monitoring
program that is contingent upon the number of com-
plaints received.

The results of this meeting should be confirmed in
writing. Such a written document would not preclude a
community odor nuisance being established in the future
for this particular source, provided that the specified
number of valid complaints are received during the fixed
time period.

Technical Gaps to be Plugged

In the section under Technological Needs, a number of
items are listed for which experimental work may be required.
First, all available information and data on each specific issue
should be collected and evaluated. Then, wherever specific
technical gaps are determined to exist, test programs should
be developed and executed.

1. Basic criteria should be established for dynamic olfacto-
meters that are to be used for measuring stack emissions
and ambient odors (refer to items 3 and 7) for regulatory
purposes. Jim Reinke of the TT-4 Committee has ini-
tiated a test program for a round-robin evaluation of dy-
namic olfactometers.

2. The use of atmospheric dispersion models to predict
ambient odor concentration from stack and fugitive type
emissions should be critically evaluated (refer to items 5
and 6). Reliable odor sensory data are needed to compare
observed and predicted values of ambient odor concen-
tration. Such available data should characterize results
obtained for single odorant compounds and compare
them with those obtained with "odors" (mixtures of
various odorants or chemical compounds). Bob Kenson
of the TT-4 Committee is collecting information and data
regarding atmospheric dispersion models in order that
the Committee is in position to develop guidelines for
their use and recommend further test work.

3. Techniques in sampling ambient odors should be inves-
tigated (refer to item 8).

4. Relating ambient odors to annoyance thresholds for dif-
ferent communities or zoned areas is fundamental to es-
tablishing ambient odor type standards (refer to item 9).
However, this represents a relatively complex technical
program since considerable testing would be required and
specific industrial sources would have to be considered
for such a program. Federal funding would be required
to accomplish this.

In connection with relating odors to annoyance, it
would be desirable to quantify the terms: quality, inten-
sity, frequency, and duration of an odor to establish ob-
jective criteria for determining an odor to be objection-
able.

5. Establish the technical capabilities of various odor control
techniques for different industrial categories to reduce
odor intensity to specific levels. For each odor control
technique and industrial category, determine a cost ef-
fective relationship between the odor reduction achieved
and the investment costs and operating costs expend-
ed.

Summary

Present odor regulatory approaches are considered gener-
ally to be unsatisfactory. There are two basic needs: (1) de-
velop sound administrative procedures for establishing the
existence of a community odor nuisance, and (2) obtain reli-
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able odor sensory data that can be related to community ac-
ceptance or annoyance of a particular odor.

Specific issues regarding administrative procedures are
presented. These include validating odor complaints and es-
tablishing that a community odor nuisance exists before
applying a compliance program to the odor source. Likewise,
technological needs are discussed. These include improved
sampling and odor sensory measurement techniques for stack
emissions and ambient odors, critical evaluation of atmo-
spheric dispersion models to predict ambient odor concen-
trations, and relating ambient odors to annoyance thresholds
for different communities or zoned areas.

A suggested approach to odor control regulations is detailed.
Specific procedures are provided for validating complaints,
for establishing the existence of a community odor nuisance,
for locating the alleged source (s) causing the odor problem,
and applying a compliance program to the source.

It is the hope of the TT-4 Committee that this position
paper will stimulate interest and discussion on the part of all
segments of the community; the public, industrial sources, and
the regulatory agencies. In particular, the Committee desires
that the technical members of the community participate
actively in the development and testing of improved odor
sensory methods that will provide the needed scientific data
for effective odor control regulation.
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Critique

J. Neil Mulvaney
Ontario Ministry of the Environment

Although it does not achieve all that it sets out to do, the
Committee Paper is a stimulating and useful contribution.
One of the primary objectives of the Position Paper is stated
to be the determination of the effectiveness of agency en-
forcement of current odor regulations. This objective does not

appear to have been achieved. The paper concludes that,
"present odor regulatory approaches are generally unsatis-
factory," but no real evidence is offered in support of this even
by reference. The regulatory agencies are chided for preferring
to retain the nuisance concept to regulate odors, either as the
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sole tool or as backup where odor measurement techniques
are specified. A reading of the paper seems to confirm the
wisdom of such agencies, at least until the technical gaps
identified in the paper have been plugged.

A crucial assumption made in the paper is that hazardous
or toxic odorous vapors and gases require a separate type of
regulation. Because the ability to do this is essential to the
acceptability of the kind of regulation proposed in the paper,
some statement should have been made about the feasibility
of categorizing and separating out odors which are hazardous
or toxic and those which are not. The distinction is also im-
portant because once it has been made, it might allow a reg-
ulatory agency with limited resources to allocate them more
meaningfully.

The concept of "a community odor nuisance" occupies a
fundamental place in the Committee Paper. Before entirely
buying the idea that the existence of such a community odor
nuisance should be established before regulatory limits are
applied, I would want to have some assurance that alternative
arrangements were available so as not to leave unprotected,
members of the public who do not happen to be located in a
populous area. The concept of the community odor nuisance
is likely designed to eliminate the need to satisfy those
members of a community who may be abnormally sensitive.
It should be mentioned that this objective tends also to be
achieved in respect of the nuisance standard or similar criteria.
It will usually be necessary to have testimony from several
affected members of the community before success in this
kind of litigation can be confidently predicted. Notwith-
standing the above comments, the writer feels that the concept
of "a community odor nuisance" is an important one.

The paper indicates that the establishment of the existence
of a community odor nuisance should take into account the
characteristics of the particular community. This does not
seem to be unreasonable if a fair way can be worked out to
accomplish it. A similar approach has been taken to noise
control by-laws, although it should be pointed out that in that
area more data are available as to annoyance and discomfort
thresholds.

The paper indicates that the Committee was essentially
unamimous in commenting that a regulatory agency should
consider the investment and operating costs of odor control
techniques in applying a compliance program to an odor
source. This is a very broad statement and I am not sure of its
exact meaning. If if suggests that the onus on this issue will
always be on the regulatory agency, then I do not agree with
the thinking. In my view this would be inconsistent with the
other firm conclusion reached that "the choice of a control
method should be up to the individual source but with agency
approval." It seems to me that once the community odor
nuisance has been established, it is up to the source to come
forward with a realistic program acceptable to the agency to
eliminate the nuisance. It will only be where such a program
is not forthcoming that the agency is forced to direct the im-
plementation of a program. When the agency is forced into
that position as a result of the failure of the source to come
forward with a program, it seems to me that the onus should
be on the source to bring forward data on investment and
operating costs and to demonstrate that for a specific incre-
ment of odor control investment there will not be a significant
reduction in the community odor problem. Also, if the Com-
mittee is suggesting here that if there is no technique suffi-
ciently effective to solve the problem that is economical for
a particular company, then compliance should not be required,

then the writer disagrees. The courts, in nuisance cases, have
held that an operation which cannot be carried on within the
law, cannot be carried on at all. Surely, our environmental
legislation should not permit lower standards of protection
than those which have been imposed by the courts for centu-
ries.

The determination as to the existence of an odor nuisance
made by a court is said to be based on an evaluation of the
subjective testimony of opposite parties. The thrust of the
paper here places confidence on technology not yet fully tested
in favor of a standard applied by the courts for a long time. So
long as the courts consider the evidence of each witness
carefully, and reject evidence of those witnesses who appear
to be biased or influenced by some improper motive, abuses
are not likely to happen. Also, evidence in such cases is not
entirely subjective. If a witness has gotten up in the night to
close his bedroom windows or if the children are forced out of
their own backyard into the house by objectionable odors,
these events in themselves may be demonstrated as factual.

Perhaps some discussion would have been helpful in the
report on the issue of side effects which can result from a so-
lution to an odor problem. One of the illustrations of this is
where, in order to correct an odor problem, noisy control
equipment has been installed which, in turn, results in com-
plaints from the community. It may be that this raises an issue
which could be usefully dealt with in the guidelines.

The paper infers that the enforcement of a nuisance statute
is difficult and also implies that such provisions in the law are
undesirable because they are too subjective. I have already
dealt with the issue of subjectivity. Our own experience in the
Province of Ontario shows that enforcement is not that dif-
ficult and indicates that the courts are quite comfortable with
the traditional nuisance standards which they have worked
out over hundreds of years. The concept of an emission which
causes material discomfort to some person is not all that dif-
ficult for the ordinary person to understand and, indeed, may
be more relevant to him than numerical standards. For this
reason, it may be that it would be wise to preserve the provi-
sions of this kind in the law, at least in the foreseeable fu-
ture.

The only real reference to legal procedures in the report is
a statement to the effect that they should be available for the
agency to obtain compliance and that they are outside the
scope of the paper. It is suggested that the issues raised by
legal considerations are not that easily put outside the scope
of the paper, the purpose of which is to develop guidelines and
considerations for developing odor control regulations. As was
pointed out above in respect of the nuisance kind of standard,
we are dealing with principles which have been established
for a long time in the law and these questions must be ad-
dressed if any consideration is given to removing them by
substituting alternative approaches. Considerations of this
kind are inherent in the development of a regulation as are
considerations of civil rights, access to information, and
questions of appeal. For example, the method of determining
whether a community odor nuisance exists is set out rather
generally in the paper and in the actual development of a
regulation of this kind you would probably have to come to
grips with the question of how a determination made by the
agency can be challenged through some appeal or review
process.

Notwithstanding the above observations, I wish to re-
emphasize that the Committee Paper is an extremely stimu-
lating and important contribution.
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Critique

Alan B. Mitchell
Minnesota Pollution Control Agency

Regulatory agencies with jurisdiction in the pollution con-
trol area would tend to agree with the position of the TT-4
Committee of the Air Pollution Control Association that
present methods of regulating the emission of odorous pol-
lutants have been cumbersome and unsatisfactory. One of the
reasons for this, as the TT-4 Committee points out, is the lack
of adequate monitoring equipment, but another major reason
is the fact that state and federal regulatory agencies have
placed their major emphasis on the so-called criteria pollu-
tants—particulate matter, sulfur dioxide, nitrogen oxides,
photochemical oxidants, carbon monoxide, and hydrocar-
bons.* However, since a large percentage of complaints about
air pollution received by regulatory agencies involves odor
pollution, there will continue to be a growing interest in the
regulation of industries which emit odorous pollutants and
new regulatory approaches will undoubtedly be forthcom-
ing.

The TT-4 Committee in its position paper has discussed
several major aspects of odor regulation which I identify as
(1) the objective of odor control, (2) the regulatory standard,
and (3) administration of the standard. I would like to critique
the position paper under those major headings.

The Objective of Odor Control

The TT-4 Committee identified the objective of odor reg-
ulation as the abatement of odors in the ambient air to a level
below an average annoyance threshold level that is based on
a community odor nuisance standard.** The TT-4 Committee
also suggests that the objective is to abate a community odor
nuisance after it has been established.

I think regulatory agencies would have two major areas of
disagreement with the TT-4 Committee position. One, the
objective of odor regulation must be to prevent the odor from
occurring in the first place, not to abate it after citizens have
complained. Two, the objective is to eliminate the odor for all
noses in the community, including the sensitive ones. Re-,
duction of the odorous pollutant only to a level that does not
annoy the average nose is unacceptable. I recognize that often
such activities as farming may not be regulated at all and that
such considerations as zoning and population may influence
the necessity or intent to regulate odors. However, once a
regulatory agency acting within its authority determines that
regulation of odorous pollutants is appropriate, the objective
must be to prevent the existence of an odor in the ambient air
for all, citizens in the community.

It should be pointed out briefly that the objective of odor
regulation as far as the regulatory agency is concerned depends

* These are specific pollutants identified by the U.S. Environmental Protection Agency as
pollutants which have an adverse effect on public health or welfare. See Clean Air Act §108,
42 U.S.C. §1857 c-3 and 40 C.F.R. Part 50 (1976).
•* An interesting analogy that comes to mind is the United States Supreme Court's holding
that states may apply "contemporary community standards" as part of the test in deter-
mining whether certain material is obscene. See Miller u. California, 413 U.S. 15 (1973). See
also Pans Adult Theatre I v. Slaton, 413 U.S. 49 (1973) and Smith v. United States, 45
U.S.L.W. 4495 (1977). I am reminded of the words of Mr. Justice Stewart in Jacobellis u.
Ohio, 378 U.S. 184 (1964) where he said:

I shall not today attempt further to define the kinds of material I understand to be em-
braced within the shorthand description [hard-core pornography]; and perhaps I could
never succeed in intelligibly doing so. But I know it when I see i t . . . .

to a great extent on the intent of the legislative body which
created the agency. The regulatory agency can only carry out
the duties and functions which the legislature has authorized
it to carry out.

The Regulatory Standard

The question here is what should the law (i.e., the regula-
tion) provide so that the objective is maintained. This is the
step at which the regulatory agency establishes the numbers
or criteria which the emitter of the odorous pollutants must
achieve. Adoption of the standard by regulatory agencies has
nothing to do with enforcement, or the validity of complaints,
or the identity of emission sources, or the development of
compliance programs. Complaints, for example, may lead to
the development of a standard, but individual enforcement
activities do not occur when the standard is being devel-
oped. • .

We should focus here, then, only on the criteria that should
be contained in an odor regulation. The TT-4 Committee
discussed the merits and demerits of an ambient standard and
a stack emission standard. Regulatory agencies generally use
both standards and the TT-4 Committee recognizes that both
are needed. The ambient standard is. necessary because this
is the underlying objective, and the stack emission standard
is necessary because it is the best mechanism for assuring that
the ambient standard is achieved. This is the approach used
by the regulatory agencies and envisioned by the Clean Air Act
for meeting the ambient standards for the criteria pollutants.
For example, an emission standard which limits the amount
of sulfur dioxide which may be emitted by a power plant is
developed that is adequate to meet the ambient standard for
SO2. A similar approach is appropriate in the odor control
area.

The TT-4 Committee recommends an ambient standard
in terms of the number of valid complaints received from
separate households during a certain period of time. The
regulatory agencies, as the Committee recognizes, rely basi-
cally on a nuisance standard. + The different standards result
because of the underlying differences between the Committee
and the agencies over the extent of odorous pollutants which
should be permitted in the ambient air.

The TT-4 Committee discusses the lack of adequate reliable
odor sensory devices for measuring odors. There can be no
doubt that reliable equipment would provide a tremendous
assistance. Such equipment would be a valuable compliance
tool to determine the extent of odors in the community.
Moreover, it would substantiate modeling techniques used
to determine stack emission standards necessary to meet
ambient standards.

Stack emission standards are a necessary element of an
adequate odor regulation. The TT-4 Committee prefers a
stack standard that is a target odor dilution ratio determined

t Nuisance law may vary slightly from state to state but Minnesota's definition of nuisance
is illustrative of the others. Minnesota Statutes, Section 561.01 (1976) defines nuisance in
the following terms:

Anything which is injurious to health, or indecent or offensive to the senses, or an ob-
struction to the free use of property, so as to interfere with the comfortable enjoyment
of life or property, is a nuisance.

18 Journal of the Air Pollution Control Association



after an odor problem occurs. This is chronologically and
perhaps legally inappropriate. The stack emission standard
must be included when the regulation is promulgated, oth-
erwise a new source would be permitted to be constructed and
to create an odor problem where one did not exist before.
Furthermore, it provides an identical stack standard for all
existing sources, rather than an ad hoc one, which the Com-
mittee seems to prefer.

One aspect of emission standards that the TT-4 Committee
discusses only briefly is the approach of establishing emission
standards for specific odor-causing pollutants. The example
the Committee mentions is total reduced sulfur limits for the
kraft pulp mill industry. The most effective method to avoid
odors in the ambient air is to limit the amount of odor-causing
pollutants which may be emitted. While this approach re-
quires more effort to isolate the odor-causing pollutants which
may be emitted. While this approach requires more effort to
isolate the odor-causing pollutants, to determine their odor
thresholds, and to relate their ambient thresholds to a stack
concentration, it is my judgment that in the future there will
be more regulations setting these kinds of standards.

A factor which the Committee fails to consider is the
"technology-forcing" aspects of pollution control. "Tech-
nology-forcing" is a phrase which the courts have developed
to describe a philosophy that pollution control is so important
that claims of economic or technical infeasibility can not ex-
cuse noncompliance. See Union Electric v. Environmental
Protection Agency, 96 S. Ct. 2518 (1976) and Train u. Natural
Resources Defense Council, 421 U.S. 60, 90 (1975).* There
may be instances in which industry will be required to develop
the technology necessary to alleviate an odor problem.

In sum, it appears that the TT-4 Committee and the regu-
latory agencies agree that changes will be forthcoming in odor
regulation. Developments in odor sensory devices will expedite
these changes. Future regulations will continue to require
compliance with both ambient and emission standards, and
in my judgment these standards will be more specific and
more stringent than is suggested by the Committee.

Administration of the Standard

Once the standard is adopted, of course, it remains for the
regulatory agency to administer it and to insure that all ex-
isting and new sources comply with the requirements of the
regulation, regardless of whether the standard is a community
nuisance standard, an emission limitation, or some other

* These cases involve interpretations of the federal Clean Air Act. The "technology-forcing"
requirement was derived from a reveiw of the legislative history behind the Act. Senator
Muskie, explained the bill to the Senate in the following words:

"The first responsibility of Congress is not the making of technological or economic
judgment—or even to be limited by what is or appears to be technologically or economically
feasible. Our responsibility is to establish what the public interest requires to protect the
health of persons. This may mean that people and industries will be asked to do what seems
to be impossible at the present time." 116 Cong. Rec. 32901-32902 (1970).

standard. Much of this administration will involve validating
complaints, identifying sources, and resolving compliance
schedules, as the Committee suggests. I have no quarrel with
this portion of the paper, as most of my disagreement involves
the requirements of the standard itself, but there are several
points I wish to make regarding administration or enforce-
ment of the odor regulation.

Once a standard is duly promulgated all sources that fall
under the purview of the regulation are required to comply
with it. Compliance at this juncture means nothing less than
meeting the numbers and criteria of the regulation. If the
standard does not require a certain number of complaints, as
I promote, then compliance is required whether complaints
are received or not. Sources will be required to install the
necessary pollution control equipment regardless of the
number of complaints.

The Committee has expressed a concern that a source have
an opportunity to present data to the regulatory agency re-
garding the economics of compliance. Depending on the laws
of the jurisdiction in which the source is located, an individual
source may apply for a variance from the standard on the
grounds of economic hardship. In addition, the source most
likely had an opportunity to present general economic data
to the agency at the time the regulation was adopted.

One factor which does not seem to be given adequate weight
by the Committee in discussing administration of the regu-
lation is the length of time needed by the source to meet the
standard. New sources must comply upon commencement of
operation but existing sources will require a period of time to
install pollution control equipment to meet the standard.
Informal dispositions are preferred by the regulatory agencies
and the sources, but if operation is to continue in violation of
the standard while equipment is being installed, the compli-
ance schedule must be kept to a minimum. In developing these
compliance schedules, the number of complaints will certainly
be a factor.

Conclusion

I have two major disagreements with the position of the
TT-4 Committee. One, a community odor nuisance standard
which requires a certain number of complaints over a certain
period of time is inadequate. The standard must be designed
to eliminate the odor for all the citizens. Two, an odor problem
cannot be allowed to develop before abatement efforts need
be undertaken. Pollution control equipment must be installed
before the problem occurs.

Regulatory agencies are in accord with many of the posi-
tions taken by the Committee. Certainly development of re-
liable odor sensory devices will be a tremendous asset to both
the agency and the source in identifying and preventing am-
bient odor problems. In addition, the equitable administration
of whatever odor standard is promulgated is in the best in-
terests of the agency, the source, and the public.

Comments

Morton Sterling
Wayne County Department of Health

This is a written summary of comments made at the TT-4
Committee presentation of "Position Paper on Odor Control
Regulations".

We take major exception to any guideline document that
establishes or attempts to determine the validity of citizen

odor complaints based upon the number registered per unit
time. This is a matter which each community must establish
for its own basis of action. Of course, in the ultimate a problem
may require a judicial decision. Local agencies have been
dealing for years with odor-type community problems and
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they are quite adept at distinguishing between valid citizen
concerns and those of a harrassing or nonobjective nature.

The guidelines provide overemphasis in many areas on
zoning as an element in determining the validity of citizen
odor complaints and/or the seriousness of the problem, zoning
should not enter into a determination of the validity of citizen
complaints. Why citizens who reside immediately adjacent
to industrial activities should be treated as second-class citi-
zens is not understood. References to the zoning parameters
should be eliminated from the guideline document.

The report indicates that the ASTM syringe method is in-
adequate. It further indicates that a more objective and reli-
able means must be developed. Later wording suggests that
the ASTM syringe method is of no real value, when our office
has not found that to be the case at all. In fact, a recent civil
suit filed by this agency (which is now at the Appeals Court
level) received the wholehearted support of the Circuit Court'
judge in the application of the ASTM syringe method as the
cornerstone of our allegations. It is my understanding that at
the Tuesday TT-4 Committee meeting, the "round robin"
testing of the dynamic olfactory method of measurement
developed serious reliability problems of its own accord. Until
such time as another method is developed and recognized as
better than the ASTM syringe method, it certainly should be
considered acceptable for use in assisting with the evaluation
of odor problems and their solution, and some statement to
that effect should be made in the guideline document. Oth-
erwise, enforcement agencies will be left with no reasonably
scientific method to assess odor extent objectively, even

though it is recognized that better methods may come about
in the future.

The Committee report suggests that setting of an odor
standard with no odor is unreasonable and places an undue
restraint on the owner of the facility in question. This as-
sessment should be deleted from the report. The determina-
tion of acceptable community odor levels is a legislative pre-
rogative, and it could be that certain communities in their
wisdom would not wish that any odors be perceptible beyond
the boundary line of the source originating such emissions. It
is quite likely that most communities would not adopt such
a posture, but certainly to call such a posture unreasonable
is unwarranted.

It is suggested that in the development of any agreement
with an odor emission source, such agreement be in writing.
We agree with this principle; however, we would suggest that
such agreement be in a legally enforceable format; that is, if
there is failure to honor the agreement that is written, such
features can be immediately enforceable in a court of law. Our
agency has developed such contractual relationships with
many offending sources, including owners of facilities which
generate odorous emissions creating problems.to the com-
munity.

Before publication of the guidelines, it seems the Com-
mittee should earnestly solicit input from the Control Officials
Conference Committee of the APCA as well as STAPPA and
ALAPCO, the latter organizations being composed principally
of state and local air pollution control officials. It is noted that
.24 of the 26 members of the TT-4 Committee are represen-
tatives of either industry directly or indirectly affected by the
guidelines or academic and consulting organizations, and only
two are from regulatory agencies. Input from a wider spectrum
of control officials would be helpful in providing a balance to
the report.

Comments

A. Turk
City College of the City University of New York

Mr. Prokop is to be complimented for his fearless undertak-
ing of a complex and controversial task. I would like to offer
comments on three matters with which the paper is con-
cerned.

The measurement of odor by a dilution technique requires
some definition of the target concentration to be reached.
Abundant experimental evidence as well as theoretical con-
siderations based on signal detection theory provide con-
vincing arguments against the use of the detection threshold
as a target. The recognition threshold is not quite so bad but
is still not satisfactory. A much better target would be a
standard concentration of a standard odorant that provides
a mild but definite odor, such as, for example, 100 ppm of
n-butanol.

The problem of identifying a "valid" odor complaint is a
sensitive one, but in adversary situations, needs to be defined
operationally. I suggest that attempts to develop a criterion
be addressed to the question of an "invalid" complaint, all

others then being considered to be valid. It is of course, widely
accepted that a complaint about a non-operating source, or
from an upwind location is invalid. There are many instances,
however, in which such straightforward evidence is not at
hand. It is therefore important to establish procedures, per-
haps based on odor recognition tests under controlled condi-
tions, to define a response which is demonstrably invalid.

Everyone agrees on the need for refinement of atmospheric
dispersion models for odors, especially with regard to the
appropriate time-averaging interval for establishing
ground-level odorant concentrations. It is important to rec-
ognize that the establishment of such a model is not simply
a paper exercise, but requires a carefully controlled, and rather
elaborate experimental design, possibly using a tower from
which odorant and a gas tracer are released simultaneously,
together with downwind sensory odor judgments and sam-
pling and analysis of the tracer over different time inter-
vals.
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Comments

J. C. Wykowski
EXXON Research and Engineering Company

Regarding the TT-4 Odor Committee paper on Odor Regu-
lation, we believe that the basic goal of a regulation should be
to prevent ambient odors that are a nuisance to the commu-
nity and that control methods to reach these goals should not
be specified by regulatory bodies. In enforcing odor regula-
tions, the cost effectiveness of alternate solutions should be
considered. For example, we consider a limit on the total odor
emission to be a penalty on large installations which is not cost
effective.

Tools to predict whether there will be an odor problem from
a plant are needed in order to design plants to prevent odor
complaints. This is preferable to waiting for odor complaints.
After causing a nuisance, it is always more difficult to achieve
reasonable solutions especially with regard to the time needed
for implementation. We agree that technical areas worth
pursuing in this regard are:

• Establishing annoyance thresholds for odorants.
• Developing models which accurately predict dilution of

odorants by atmospheric dispersion.
• Methods to measure odors reliably and reproducibly.
Regarding odor measurement, our experience with the

Scentometer has been poor. It is not sufficiently precise or
accurate for regulatory use. The ASTM syringe and dynamic
olfactometer methods are better. The dynamic olfactometer
is easier to use than the ASTM syringe method and for that
reason should give more reproducible and accurate results
especially in the hands of untrained people.

In determining an odor's annoyance level, it is probably
unrealistic to define it in terms of an average response dose.
The general community and regulatory bodies will not accept
odor levels that half the population would complain about.
Some weighted dose-response level will be needed, for ex-
ample, the level at which 95% of the population would not
consider an odor offensive might be appropriate.

Similarly, in using dispersion models to predict ambient
odors, the variation in concentration with time, location, and
weather conditions should be considered. For criteria pollu-
tants the target concentration is not supposed to be exceeded
under the worst weather conditions at any location for a
specified averaging time. For odors it might be reasonable to
provide facilities where the target, ambient concentration is
not exceeded at any location 90% of the time for some appro-
priate averaging time. In order to do this, more work is needed
on the use of atmospheric dispersion models as they apply to
odors. Our experience from experimental studies with tracer
gases and odorants is that this is not simple or straight for-
ward. A key problem is that the averaging time for the human
response to odors is probably two orders of magnitude shorter
than that normally considered for short term dispersion
predictions.

I hope these comments are helpful. We encourage your ef-
forts to help develop reasonable odor regulations and your
efforts which highlight the need for additional work before
effective odor regulations can be written.

Closure

W. H. Prokop

The critiques submitted by Messrs. Mulvaney and Mitchell
are important contributions to this session on odor control
regulations. Mr. Mulvaney ably defends the nuisance ap-
proach to odor regulation and also focuses his remarks on
other issues. Mr. Mitchell presents an alternate approach that
identifies a specific objective of odor regulations and offers
a regulatory standard to meet this objective. The written
comments by Messrs. Sterling, Turk, and Wykowski are also
significant additions to the position paper.

The TT-4 Committee had considerable differences of
opinion among its members regarding the various issues that
influence the development and promulgation of odor regula-
tions. It was difficult to portray an accurate consensus of the
Committee due to the diverse comments received. This
summary likewise represents a consensus of four members of
the Committee. It is interesting to note that significant dis-
agreement exists in the critiques and written comments on
certain issues which are listed below.
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The purpose of this summary is to focus on specific key
issues which are extracted from the critiques and comments
which have been presented. These key issues and their related
discussion are given below:
1. Issue: The objective of odor regulations is to eliminate

odor in the ambient air for all citizens in a community.
Discussion: Odor regulations should eliminate objec-
tionable odors. It seems to be unreasonable to outlaw all
odors that can be detected in the ambient air. For exam-
ple, national ambient air quality standards have been
promulgated for criteria health-related pollutants, such
as sulfur dioxide and carbon monoxide. Specific tolerances
for various levels are allowed in the ambient air for these
pollutants. Why should odors which are basically not
health-related have no tolerance in the ambient air?

2. Issue: Odor regulations must prevent an odor problem
from occurring. The regulation should include stack
emission limits that apply equally to all sources. Com-
pliance is required with the stack limits, whether com-
plaints are received or not.
Discussion: The emphasis in this approach is to provide
a clearcut standard for stack emission that applies to all
odor sources regardless of their location and proximity
to potential complainants. The position paper considered
valid complaints to be proof that an odor problem exists
in the community. Even though odors may be present, if
no complaints are received, then presumably an odor
problem does not exist. The blind application of rigid
single-number type limits to all odor sources appears to
be unreasonable, both from the standpoint of an agency's
manpower being used to enforce a questionable standard
and industry's investment in odor control equipment
being required where no odor problem exists. As discussed
in the position paper, adequate technology is not available
today to predict accurately the existence of a nuisance
based on stack emission data. As a result, stack emission
standards would be unnecessarily stringent to compensate
for this technical shortcoming.

State agencies currently have the regulatory mechanism
to prevent an odor problem from occurring before citizens
have complained. Any new odor source (or existing source)
is required to obtain a construction and/or operating
permit approved by the agency. At the time of application
for such a permit, the agency is in position to evaluate the
odor source, the proximity of neighbors, and make a
judgment as to the odor control requirements to be met
by the source. In fact, the section in the position paper
under "Compliance Program" could serve as a guide to
be used in processing an application for a permit. This
approach has the advantage of evaluating each source on
an individual basis and being able to relate the response
of potential complainants to the controlled odor emission
from the source.

3. Issue: Zoning parameters should not be included in odor
regulations.
Discussion: Zoning classifications are established for
different areas in order to provide stability of land use and
avoid incompatible uses. Background odors are an in-
herent part of our life and they vary in type and intensity
depending upon our exposure to them at home, at work
or elsewhere. It is reasonable to expect a higher back-
ground odor level to be present in heavy industrial and
rural areas as opposed to residential communities. Cur-
rently, this distinction is made in certain state regulations
(Colorado, Illinois, Minnesota, and Missouri) that have
different ambient odor limits for residential, industrial

and rural areas. Further, existing noise control ordinances
throughout the U.S. are based upon different decibel
limits being established for different zoned areas.

4. Issue: Nuisance odor regulations should be retained until
such time that proven technology is available for ob-
taining reliable odor sensory data that can be related to
community acceptance or annoyance of a particular
odor.
Discussion: Our Committee agrees that odor nuisance
regulations should be retained for the present. The con-
cept of a community odor nuisance was presented in the
position paper in order to define more explicitly the ex-
istence of a nuisance. The number of valid complaints
received from separate households within a fixed time
period was not specified in the paper because this could
vary for different zoned areas and for a more populated
community compared to a lesser one. The intent of this
approach was to eliminate isolated complaints that in-
volve supersensitive individuals. However, an agency may
wish to have an alternate approach for protecting a
"community" of one household.

5. Issue: The ASTM syringe dilution technique should be
retained for regulatory use until proven methods are
available to replace it.
Discussion: The ASTM syringe method is being modified
currently (see reference No. 10 in position paper) to
overcome inadequacies perceived to exist in the basic
method. Our Committee favors the development of im-
proved odor sensory measuring methods that include
dynamic olfactometers. As outlined in the position paper,
dynamic olfactometer methods have specific advantages
over the ASTM syringe method.

It is the hope of our Committee that the presentation of this
position paper and the accompanying discussion will stimulate
interest and further input on this subject from the concerned
parties: the public, industrial companies, and the regulatory
agencies. We encourage the submission of comments which
would be included in any future timely revision of this position
paper.

Mr. Prokop, Vice Chairman, APCA TT-4 Odor Commit-
tee, is with National Renderers Association, Inc., 3150 Des
Plaines Avenue, Des Plaines, IL 60018. Mr. Mulvaney is Di-
rector, Legal Services Branch, Ontario Ministry of the Envi-
ronment, Toronto, Ontario, M4V 1P5 Canada. Mr. Mitchell
is Special Assistant Attorney General, State of Minnesota,
Minnesota Pollution Control Agency, 1935 W. County Road
B-2, Roseville, MN 55113. Mr. Sterling is Director, Wayne
County Department of Health, Air Pollution Control Divi-
sion, Detroit, MI 48207. Dr. Turk is in the Department of
Chemistry, City College of the City University of New York,
New York, NY 10031. Mr. Wykowski is with EXXON Re-
search and Engineering Company, P.O. Box 101, Florham
Park, NJ 07932. The Position Paper was presented as Paper
No. 77-38.3 at the 70th Annual Meeting of APCA at Toronto
in June 1977.
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