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The Division of Air Pollution Control, Illinois Environmental P.rotection 
Agency, has conducted an ambient air quality monitoring project focusing 
on carbon monoxide levels in and around several indirect soui·ces. An 
analysis of the data indicates that highway types of pollutant emissions have 
the greatest impact on receptors in the vicinity of indirect sources. This 
implies that the principal, localized constraint on the siting of indirect 
sources will be the carbon monoxide generated on public roadways servicing 
those indirect sources. Clearly, adequate procedures must be developed to 
link such highway types of emissions to pollutant concentrations. Area.
source and line-source models were tested by using the data generated 
during the monitoring project. Favorable results were achieved by using 
the line-source model. The proper siting of indirect sources involves the 
allocation of roadway capacity by the governmental units that are responsi
ble for transportation network design and that work in conjunction with re -
gional" planning bodies. A regulatory structure is suggested that emphasizes 
a regional approach, and an example of an air quality allocation scheme is 
given. The methodology is applicable to all automotive air pollutants al
though, in general, localized sensitivity is lost for nitrogen dioxide and 
photochemical oxidants. 

•RECENTLY, it has become increasingly evident that the effective solution of environ
mental problems must go beyond the confines of a single environmental protection 
agency. The interrelationships among planning, transportation, and environmental 
activities have become obvious· the mechanisms for translating these interrelationships 
into meaningful governmental action have not been so obvious. Recently, the attention 
of air pollution agencies has been focused on the long-range impact on air quality of 
transportation plans and indirect sources (facilities that, in and of themselves, may 
not be a source of air pollution but that, be·cause of induced activities such as the at
traction of automobiles, may cause air pollution problems). Therefore, transportation 
agencies have been directed by the Federal Highway Administration to evaluate regional 
tran.sportation plans for consistency with state implementation plans for air pollution 
control (1). Likewise, the U.S. Environmental Protection Agency has directed air pol
lution agencies to develop regulations governing the air pollution aspects of indirect 
source development (2) and has (a) established requirements for the development of 
air quality maintenance area (AQMA) plans designed to ensure the long-term mainte
nance of the national ambient air quality standards in those a1·eas where, primarily be
cause of growth, one or more of the standards might be exceeded during the 1975-85 
period (2) · (b) promulgated parking management regulations that are to be implemented 
as pa1it of comprehensive transportation control programs designed to minimize pollu -
tant emissions from vehicles (3); and (c) developed regulations to prevent the signifi
cant deterioration of air qualitY (4). 

As part of a program to accomplish these tasks, a regulatory concept designed to 
provide a framework within which transportation, regional planning, and environmental 
matters can receive adequate consideration has been developed. The approach is the 
outgrowth of discussions between the Division of Air Pollution Control· the Bureau of 
Environmental Sciences, Illinois Department of Transportation; the Northeastern Illi
nois Planning Commission; the League of Women Voters, and other organizations cog-
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nizant of the complexity of the interrelationships among transportation, regional plan
ning, and the environment. 

Pursuant to an order of the U.S. Court of Appeals for the District of Columbia Cir
cuit in the case of Natural Resources Defense Council, Inc., et al. versus the U.S. En
vironmental Protection Agency (5), EPA has established requirements that states must 
fulfill in regard to air contaminants associated with indirect sources. Highways, shop
ping centers, stadiums and residential, commercial, or industrial developments are 
examples of indirect sources that may induce sufficient pollution-producing activities 
to threaten the attainment or maintenance of national clean air standards. 

Each state is required to design, as an extension of its implementation plan, a reg
ulatory program (~ to 

. .. prevent construction, modification, or operation of a facility, building, structure, or installa
tion or combination thereof, which directly or indirectly results or may result in emissions of 
any air pollutant in any location which will prevent the attainment or maintenance of a national 
standard. 

The logical regulatory scheme for satisfying this requirement is a permit system. 
Much concern has been devotee! to determining woo needs and who does not need to ap
ply for such indirect source permits· however, the more important aspect of the prob
lem, namely, determining standa1:ds for the issuance of such permits, has received 
surprisingly little attention. In fact, many developers in Illinois interpreted early 
federal guidelines to mean that, if one needs to apply for a permit, one will never re
ceive one. 

We will focus on setting s tandards for the iSSllance of permits for indirect sources; 
the criterion of requiring a permit review is relatively unimportant from a clean air 
standpoint as long as the ttu:eshold is set sufficiently low. Setting this threshold then 
becomes a matter of the associated administrative burden and, in a sense, the degree 
of fine tuning that one can hope to incorporate in the decision-making process. How
ever, the key to success :in anticipating and influencing the design and intensity of the 
development of indirect sources Ues in an appropriate definition of the standards and 
procedures for issuing the permits. 

THE HIGHWAY AS THE KEY ELEMENT 

The structure of a regulatory approach to handling indirect sources must be developed 
with an understanding of the nature of the problem associated with such sources. In 
the evaluation of the localized impact of indirect sources on ambient carbon monoxide 
levels, two basic problem areas must be considered: 

1. The roadway effect, the impact on air quality of induced vehicular activity on 
existing or proposed roadways within the region of concern including the indirect 
source itself; and 

2. The area-source effect the impact on air quality immediately downwind of in
duced vehicular activity within the zone of the indirect source itself. 

Interest was initially focused on the area -source effect, with special attention paid 
to the size of the parking lot, and on pollution levels in adjacent areas. However, ail' 
quality data obtained from a complex source-monitoring project conducted at three 
shopping centers a stadium, and a drive-in restaurant in Illinois clearly indicated that 
pollution levels will generally be highest at receptors subject to roadway types of effects 
rather than at receptors primarily subject to area-source influences. 

The monitoring project data fall into two main categories based on the location of the 
receptors (i.e., the monitoring instruments): 

1. Receptors primarily influenced by roadways (both external to and within the in
direct source), and 
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2. Receptors removed from the immediate vicinity of roadways. 

Receptors located in parking lots and not located adjacent to roadways may fall into 
either category, depending on vehicle activity in the immediate vicinity of the receptor. 
For example, one of the monitored shopping centers has an in-parking-lot cil:cumferen
tial road with a speed limit of 25 mph (40 km/b). A receptor located near this roadway 
is often subject to tbe same influence as a receptor located near a major artery. On 
the other hand, when the wind is blowing from the receptor toward the roadway, data 
from such a receptor indicate that it is subject to concentrations more indicative of 
area sources (i.e., general activity in the parking lot). Data collected during the mon
itoring of the indirect source were reviewed from the standpoint of comparing these 
measurements at receptors subject to the roadway effect with simultaneous measure
ments at a receptor that was primarily subject to area-source influences. The data 
shown in Figure 1 indicate that the roadway effect is clearly dominant and represents 
the worst case. The numbers in parentheses represent pairs of observations for which 
a clear contrast existed between highway and area receptors. 

ANALYSIS OF ROADWAY IMPACT 

Line-sow·ce and area-source .models were evaluated by using appropriate data obtained 
during monitoring of the indirect sources. These data included ambient levels of car
bon monoxide, wind speed, wind direction, vehicles entering or leaving the facility, 
number of vehicles passiog on adjacent roadways average speeds and distances trav
eled by vehicles within the facility and other related info1·mation. Based on wind di
rection and receptor location, an appropriate mathematical model (i.e., area- or line
source) was applied to each receptor. 

Figure 2 shows the result of using a modeling scheme to estimate concentrations at 
receptors dominated by roadway types of emissions. This scheme consisted of a com
bination of a graphical solution to the U.S. EPA HIWAY model and the exponential decay 
function developed by the General Electric Company (6). The graphical solution to the 
highway model was used to determine concentrations for receptors located within 33 ft 
(10 m) of the highway. When receptors were located beyond 33 ft (10 m), the concen
tration at 33 ft (10 m) was obtained by usin!~ a graphical solution to the highway model, 
and the exponential decay function was applied to that concentration for the remaining 
distance to the receptors. 

Based on the difficulties in precisely describing the atmospheric stability, the 
traffic-generated turbulence, and the lilllits on the monitoring devices used in the field 
study and in estimating pollutant source strength, a fair correlation between calculated 
and observed concentrations was achieved. 

The poor results of the application of the area-source model suggested by the U.S. 
EPA (2) are shown in Figure 3. For a more successful application of such a model to 
recep£0rs within indirect sources the entire formulation on which the abbreviated a1J
proach was based should be used with an element size appropriate to the scale involved. 

PROBLEM OF ALLOCATION 

The observation that the governing, i.e., limiting, aspect of the carbon monoxide prob
lem will be the pollution associated with roadway activities has two immediate conse
quences: 

1. Where such roadway activity occurs within the indirect source, the developer 
has flexibility to improve the management of the traffic flow and thereby avoid the 
problem; and 

2. Generally, the principal constraint on the siting of an indirect source will be 
the public roadways over which the induced vehicular traffic travels to reach the in
direct source. 
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Figure 1. Concentrations at highway receptors versus concentrations at area receptors. 
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Figure 2. Measured hourly CO concentrations at highway receptors 
versus concentrations calculated by using modified graphical solution 
to HIWAY model. 
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Clearly we must be able to analyze the impact of an individual roadway or network 
of roadways on air quality if we are to cope with the indirect source problem. Most 
importantly, it follows from the second consequence that proper handling of the indi
rect source problem implies controlling the allocation of roadway capacity. This latter 
conclusion applies, of course, to automotive air pollutants generally, although the ef
fects are often regional in nature (e.g., photochemical oxidants) rather than highly lo
calized. Thus, one is generally concerned with allocation of the network rather than 
highway-link capacity. 

Consider a simple example. A highway is proposed. It must be designed so that at 
peak activity (which might be the 99th percentile of anticipated demand) clean air stan
dards will not be exceeded. Therefore, associated with the clean air standard is a 
clean air resource and correspondingly a predetermined, acceptable highway capacity 
(in terms of vehicles per hour at a reference speed). 

The highway when built will immediately have a certain percentage of through traffic 
satisfying a latent traffic demand. This through traffic consumes a portion of the avail
able clean air resource (i.e., the difference between existing air quality and the appli
cable air quality standard) that is to be allocated and makes up a portion of the allowable 
highway capacity correspo11ding to this available clean air resource. 

Evaluating permits so that individual indirect sources can be located along the high
way then becomes a process of r elating the vehicular traffic induced by the indirect 
source to the available clean air resource, i.e., the residual highway capacity. There
fore, because the clean air resource is linked directly to highway capacity, we are, 
in a sense , allocating that capacity as we administer the permit system for indirect 
sources. 

It also follows from this observation that a system that is to effectively hru1dle the 
indirect source problem must be developed so that it is in accord with whatever govern
mental system controls the development 0f a regional transportation network. Although 
there might be many strategies for controlling growth in a region (e.g., land use plan
ning, energy constraints, and public transit), ultimately they must be viewed in terms 
of their effect on vehicular traffic so that their principal impact on air pollution levels 
can be assessed. 

STANDARDS FOR ISSUANCE 

As mentioned earlier, the most critical aspects of any set of indirect source regulations 
are the standards and procedures for issuance of associated permits. Such standards, 
as recommended below, must reflect the nature of the problem (e.g., the roadway dom
inance), the clean air goals, and the administrative structure by which the regulations 
will be enforced. 

An indirect source permit shall be granted if and only if the control agency concludes the follow
ing: 

1. Public road or highway as indirect source-Construction or modification of a public road or 
highway will not result in an increase in the ambient air quality levels of any specified air contam
inant by more than 80 percent of the difference between ambient air quality standards and the ex· 
!sting ambient a ir quality levels of any speCified air contaminant and will not result in a violation 
of ambient air quality standards; 

2. Other than public road or highway as indirect source-Construction or modification of the 
indirect source, other than a public road or highway, will not result in an increase in the ambient 
air quality levels of any specified air contaminant by more than 30 percent of the difference be
tween ambient air quality standards and the existing ambient air quality levels of any specified 
air contaminant and will not result in a violation of ambient air quality standards; or 

3. Any indirect source-The indirect source has been recommended for permit by an approved 
regional planning body as conforming with a regional plan approved by the control agency. 

The structure inherent in these recommended standards recognizes a shift in the 
principal responsibility for permit analysis from ad hoc reviews initiated by the con-
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trol agency to an integration of air pollution criteria as constraints in the regional plan
ning process. The shift also accommodates a broadening of the regulatory perspective 
from highly localized carbon monoxide problems to regional impacts of pollutants, such 
as oXidants of nitrogen, hydrocarbons, and photochemicals. 

Items 1 and 2 will be examined in greater detail later; however, suffice it to say at 
this point that they represent a fairly simple scheme for allocating the available clean 
air resource and the related highway capacity. This allocation scheme is consistent 
with the concept of emission density zoning (']. The general approach is similar to 
the proposed nondegradation policy of EPA relating to suspended particulates and sul-
fur dioxide ( 4) . · 

Before item 2 becomes operational in any urban area, several steps should take 
place: 

1. A regional planning agency with adequate geographical scope and technical com
petence should be approved by the control agency for an active role in issuing permits 
for the indirect source, 

2. The regional planning body should have a comprehensive regional plan in suffi
cient detail to permit the regionwide estimation of pollutant emissions from highways 
and associated land use activities for the next 10 years, and 

3. The comprehensive plan should be analyzed by the control agency and found ade
quate for the maintenance of national clean air standards. 

The approved comprehensive regional plan then becomes a guide against which pro
posed indirect sources can be measured for conformity and thereby acceptability in re
lation to clean air standards. A developer \vith a nonconforming use could apply di
rectly to the control agency under items 1 and 2 but would have to accept the burden of 
showing that the nonconfonning use would not distort the comprehensive plan and lead 
to a likely violation of ambient air quality standards during the next 10 years. It is 
felt th,at this burden, the potentially greater leniency of item 3, and the compatibility 
of the development of the highway network witl1 the comprehensive regional plan will 
offer strollg incentives for conforming developments and thereby greatly strengthen the 
ability of regional planning agencies to implement their comprehensive plans. This 
latter aspect may be the most far -reaclring consequence of the nationwide effort to cope 
with the attainment and long-range maintenance of ambient air quality standards. 

Structurally, this regulatory approach is applicable to all automotive air pollutants. 
Where stationary sources produce significant additional emissions (e.g., NO., particu
late aerosols) tbe focus on the highway nehvork must be broadened to consider emis
sions associated with alternative land use patterns. Unfortunately, attempts to date 
to correlate air pollution emissions with industrial land use and zoning classifications 
have been unsuccessful (~. Reliance on regulatory approaches, such as emission den
sity zoning (7, 9), may therefore be necessary to establish an envelope of maximum air 
quality degradation associated with a given plan for regional development. 

EXAMPLE OF ALLOCATION SCHEME IMPLICIT IN 
ITEMS 1 AND 2 

Associated with any eXisting or proposed highway is a design capacity that can be de
fined in terms of the maximum number of vehicles per hour that the highway will ac
commodate at a specified speed. For reasons of cost effectiveness, the design vehicle 
activity is usually not the absolute maximum hourly activity anticipated on the highway 
(e.g., the highest hourly traffic volume that might be expected on July 4) · instead, it is 
some lesser figure, such as the 30th highest hour. Whenever the design capacity of 
the highway, in terms of vehicles per hour , is exceeded, there is generally a substan
tial decrease in average vehicle speed leading to an ultimate breakdown in traffic flow. 
This is particularly important from the standpoint of ambient air quality levels attrib
utable to the roadway effect; as traffic volume increases and average vehicular speed 
drops, hydi·ocarbon and carbon monoxide emissions increase. This relationship can 



Figure 3. Measured hourly CO concentrations at area receptors versus 
concentrations calculated by using area-source model suggested by EPA. 
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be illustrated graphically by a curve of air quality versus traffic {Figure 4). 
If one assumes some highway design capacity D (i.e., some number of vehicles per 

hour at a specified ave1·age speed) , it can be seen that emissions increase linearly with 
traffic volume as long as the number of vehicles per hour associated with D is not ex
ceeded (obviously this also assumes that these vehicles travel at the design speed). 
When the design capacity in vehicles per hour is exceeded, however, the curve slopes 
steeply upward since additional vehicles not only add their own pollution but also slow 
down existing traffic and thereby greatly increase pollutant emissions. 

Consider a hypothetical example for purposes of discussing allocation of the avail
able clean air resour e in a particular a r ea and the highway capacity. The notation 
used in Figure 4 and in our calculations is as follows: 

8 = applicable national ambient air quality standard expressed as 100 percent. 
B = background pollutant concentration attributable to sources other than those 

associated with the proposed highway and associated indirect sources, 10 per
cent of 8 for this example. 

E = existing air quality, background concentration plus concentrations attributable 
to the busiest highway affected by the proposed indirect sources. 

D = design capacity of a proposed highway, representing the maximum number of 
vehicles per hour for which an assumed design speed of 50 mph (80 km/h) can 
be maintained. 

D' = design figure for air quality purposes, the maximum number of vehicles per 
hour for which an indll·ect source permit can be issued, which equals the num
ber of vehicles per hour at a specified speed equivalent to an air quality level 
{for highways) of 0.8 {S - E) in accordance with items 1 and 2. For this ex
ample, assume a number of vehicles per hour equivalent to the 99th percen
tile of maximum anticipated trai:fic and a likely speed at D' of 15 mph (24 
km/ h). 

CD'= ambient pollutant concentration at D' = E + 0. 8 (8 - E). 
CD= ambient pollutant concentration at D. 
XR = contribution that the proposed public roadway may make to ambient pollution 

levels, expressed as a percentage of 8; SR = 0.8 (8 - E). 
X = contribution that an indirect source, other than a public roadway, may make 

to ambient pollution levels, expressed as a percentage of S; X = 0.3 (S - E). 
F = speed ( 1 mile = 1.6 km) correction factor, emissions at 50 mph/ emissions at 

15 mph = 0.6, for this example. 
V = traffic volume correction factor= vehicles per hour at D/vehicles per hour 

at D'. 

We based the following calculations for a proposed highway subject to the requirements 
in item 1 on the definitions given above. 

XR = 0.8(8 - E) 

If we assume that E = B, then 

XR = 0.8(8 - B) = 0.8(8 - 0.18) = 0.728 

and the ambient pollutant concentration at D ', the design figure for air quality purposes, 
is 

CD'= E + 0.8(8 - E) = B ± 0.8(8 - B) = B ±XR = 0.18 + 0.728 = 0.828 
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For illustrative purposes, further assume that the traffic volume at D' is 125 per
cent of the traffic volume at D; then, the ambient pollutant concentration at D can be 
determined by proportion as follows: 

CD= (CD I - E)(V)(F) + E = (0.828 - 0.18)(100/125)(0.6) + 0.18 = 0.45S 

Now consider the situation where there is a desire to successively build several in
direct sources along a segment of this newly constructed highway. Assume a steady 
through-traffic volume Do (independent of local indirect sources) of 25 percent of the 
traffic volume associated with the highway design capacity D. This assumption estab
lishes a new existing air quality level E1, where 

E1 = 0.25(CD - E) + E = 0.25(CD - B) + B = 0.25(0.458 - 0.18) + O.lS = 0.198 

Considering a proposed indirect source 1 and applying the 30 percent criterion in 
item 2 give the allowable contribution or addition to pollution levels as 

X1 = 0.3 (S - E1) = 0.3 (8 - 0.198) = 0.24S 

and the resultant ambient pollutant concentration is projected to be 

CD1 = X1 + E1 = 0.24S + 0.19S = 0.438 

In this example, Figure 4 shows that indirect source 1 has brought the traffic level 
(i.e., CD1 = 0.438) on the highway segment nearly to the highway capacity design level 
D (i.e., CD = 0.458). Thus, it appears that either the road segment was designed spe
cifically for this first indirect source or it was grossly underdesigned. 

At this point, it should be noted that in practice most indirect sources will not use 
the full 30 percent allowed by item 2 [i.e., 0.3 (S - E)J if the road segment is adequately 
designed. As an illustration of the size of a facility that uses the full 30 percent, con
sider a large suburban shopping center [approximately 1.25 million ft2 (0.12 million m~ 
of floor area] observed during the monitoring of the indirect source conducted by the 
Division of Air Pollution Control. It is estimated that this facility attracts approxi
mately 4,000 vehicles per hour during its busiest 8 hours, and this traffic flows pri
marily on two four-lane roads adjacent to the facility (i.e., about 2,000 vehicles per 
hour per road). When the modified version of the U.S. EPA HIWAY model was used, 
the 8-hour national ambient air quality standard for carbon monoxide can be expressed 
in terms of 7 ,000 vehicles per hour at an average speed of a little over 2 5 mph ( 40 
km/h). Before this shopping center was built, the existing air quality during the 8-hour 
period of maximum traffic on the busiest roadway is estimated to have been equivalent 
to about 500 vehicles per hour. This traffic flow occurred on one of the four-lane road
ways adjacent to the facility. Based on the preceding information, application of the 30 
percent rule (item 2) would not have prevented the construction of this large shopping 
center [i.e., 0.3 x (7,000 - 500) ""2,000]. 

The next proposed indirect source to be constructed along the example roadway seg
ment, indirect source 2, must be evaluated in terms of a new existing air quality level 
E2, where 
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Thus, the allowable contribution of indirect source 2 to pollution levels is 

X2 = 0.3 (8 - E2) = 0.3 (8 - 0.438) = 0.178 

and the resultant ambient pollutant concentration is projected to be 

CD2 = X2 + E2 = 0.178 + 0.438 = 0.608 

This situation can be characterized by a rush-hour period during which one might 
expect peak through traffic on the roadway to overlap peak activity periods at indirect 
sources 1 and 2. Figure 4 shows that, in our example, an ambient concentration of 
0.608 is associated with roadway traffic at about 116 percent of design capacity D, and, 
correspondingly, a lower average speed, assumed to be 30 mph ( 48 km/h). It also 
shows that of this 116 percent, the through traffic Do accounts for 0.25D, indirect 
source 1 for 0. 70D, and indirect source 2 for 0.21D. In reality, this traffic-load dis
tribution could change if indirect source 2 could adjust its operations so that its peak 
traffic demand did not coincide with peak roadway traffic or that due to indirect source 
1. This would permit a greater amount of vehicular activity at indirect source 2. Ad
ditionally, this type of operational adjustment is particularly important as it relates to 
subsequent development along the affected road segment. 

For indirect source 3, the new existing air quality level E3 is 

Ea = CD2 = 0.608 

and the allowable contribution of indirect source 3 to pollution levels is 

Xa = 0.3 (8 - Ea) = 0.3 (S - 0.608) = 0.128 

The resultant ambient pollutant concentration is projected to be 

CDa = Xa + Ea = 0.128 + 0.608 = 0. 728 

From Figure 4, CD3 is associated with a traffic level of 122 percent of the highway 
design capacity D; only 6 percent of this load is due to indirect source 3. Obviously, 
the same types of operational adjustments that were open to indirect source 2 are pos
sibly available to source 3; the potential for increased vehicular activity exists. 

There is a point beyond which no more indirect sources that require permits can be 
permitted. For example, regulations proposed in Illinois require permits only from 
indirect sources likely to cause increases in carbon monoxide in excess of 10 percent 
of the national standard 8. Thus, since indirect source 4 would only be allowed to con
tribute 8 percent of the standard [X4 = 0.3 (8 - CD3) = 0.3 (8 - 0. 728)] to pollution levels, 
if it applied for a permit (i.e., if its likely contribution was greater than or equal to 10 
percent of the standard), it probably would not receive one. This conclusion does not 
imply that no more indirect sources would be built, however. Many less polluting ac
tivities (outside the permit system) could prevail, and off-peak hours could accommo
date new, large sources if appropriate operational adjustments were made as previ
ously noted. 

However, in essence, we have, for the time being, called a halt to that aspect of 
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regional expansion relying on the highway segment in question. We see therefore an 
inherent braking mechanism in the proposed regulatory measure that will suffice until 
a more comprehensive approach based on regional planning concepts can be imple
mented under item 3 of the recommended standard for issuance, 

Note that Figure 4 and associated calculations assume a single functional relation
ship between vehicular emissions and traffic conditions. In actuality this relationship 
will strongly depend on the temporal impact of the Federal Motor Vehicle Control Pro
gram. The calculations would proceed essentially as outlined except one would use ve
hicular emission factors appropriate to the likely age distribution of vehicles during 
the future year under investigation. 

RELATIONSHIP OF INDIRECT SOURCE REGULATION 
TO OTHER PLANNING ACTIVITIES 

It is important to recognize that any indirect source regulation is only one of the tools 
that should be used in the implementation of a comprehensive planning process designed 
to provide for the rational use of available clean air resources. From an air pollution 
standpoint, the framework for this comprehensive planning process presently consists 
of the U.S. EPA planning activity for AQMAs, the proposed federal policy regarding the 
prevention of significant air quality deterioration, and the FHWA requirement for the 
environmental review of transportation plans for standard metropolitan statistical areas 
to ensure that they are consistent with state implementation plans for air pollution con
trol. 

The general concept of AQMA planning, if applied to all geographical areas, is 
broad enough to encompass each of these program elements; however, there are sig
nificant institutional and administrative barriers to the successful application of such 
a concept. Working relationships among environmental agencies, regional planning 
commissions, and local municipal bodies must be established or clarified; both public 
and private interest groups must have the opportunity for meaningful input into planning 
activities; and the environmentally related efforts of all other concerned agencies must 
be integrated with the entire process. Most assuredly, the question is not whether the 
necessary decisions will be made but how they will be made. Thus, it is vital that plan
ning factors such as indirect sources regulations be consistent with the overall plan. 
The approach suggested in this paper is designed to accomplish that end. 
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